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1. Introduction 

1.1 Overview  

Bahamas Offshore Petroleum Limited (“Bahamas Petroleum Company”, “BPC”, or “the 
Company”), a wholly-owned Bahamian subsidiary of Bahamas Petroleum Company Plc, signed 
License Agreements with the Commonwealth of The Bahamas for the Bain, Cooper, Donaldson 
and Eneas Blocks (“the Blocks”) on 26 April 2007 to explore for oil and gas resources offshore The 
Bahamas.  As required in the License Agreements (and subsequent extensions), BPC must drill 
at least one exploration well by the end of 2020 (the project).  
 
Bahamas Petroleum Company plans to drill the Perseverance well (i.e. B-north) at 
23°16’23.89882” N and -79°07’54.81097” W, located at a water depth of 1,689 ft (~515 m) in the 
first quarter of 2020. The proposed location is in the Cooper Block, approximately 90.9 miles 
(~146.3 km) from Andros Island, approximately 84.2 miles (~135.5 km) from Cay Sal and 41.3 
miles (~66.4 km) from the nearest Cuban islands (Figure 1). 
 

 

Figure 1: Location of Concession Areas and Potential Drilling Locations 
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Bahamas Petroleum Company commissioned Acorn International, LLC (“Acorn International”) of 
the United States and SEV Consulting Group (“SEV”) of The Bahamas to conduct an 
Environmental Impact Assessment (EIA) for the project.  
 
A key output of the EIA process for the proposed exploration activities is the compilation of an 
Environmental Management Plan (EMP) for exploration well drilling. The EMP defines the 
mitigation measures required to avoid or minimize the environmental and social impacts identified 
in EIA report, and is a key document for ensuring compliance throughout the exploration drilling 
phase.  
 
The EMP covers general and specific recommendations that, collectively, constitute the base for 
the environmental management and control during the project’s life cycle. It is important to highlight 
that most of the impacts from routine events are localized and were determined to be negligible or 
of only minor significance, while most of the impacts from non-routine events were determined to 
be of moderate significance, but these are very unlikely to occur. Furthermore, no moderate or 
major impacts will remain if mitigation measures are adequately implemented.  
 

1.2 Scope and Objectives of EMP 

The EMP lists the obligations and responsibilities of each party involved in the project, stipulates 
methods and procedures that will be followed, and outlines environmental management actions 
that will be implemented. The goal for the environmental standards is to avoid negative impacts 
on the health and well-being of people and the environment.  
 
The EMP format allows implementation to be fully monitored and audited.  Monitoring requirements 
are included to verify that the EMP standards have been met.   
 
The principles defined in the present EMP are applicable to the deepwater exploration drilling 
operations in the Bain, Cooper, Donaldson and/or Eneas Blocks, offshore  
  
The EMP is required to:  

 Ensure ongoing compliance with Bahamian legislation, BPC´s Health, Safety and 
Environmental Policy and international best practices 

 Provide a tool to guarantee that the measures identified in the EIA to mitigate potential negative 
impacts, and enhance potential positive impacts are implemented 

 Provide assurance to regulators and stakeholders that their requirements with respect to 
environmental and social performance will be met 

 Undertake monitoring to guarantee that the conclusions of the EIA are valid, and allow for 
adjustments and reviews 

 Provide a framework for compliance auditing and inspection, to assure BPC and the regulatory 
authorities that the environmental performance identified measures are being met and EIA 
commitments are fully implemented 
 

The EMP is considered to be a “living” document that must be sufficiently flexible and 
implementable using available and “reasonable” technical capabilities, without compromising 
environmental and socioeconomic protection.  EMP specifications are designed to achieve optimal 
environmental protection based on best practice.  However, situations can arise where technical 
difficulties are encountered which prevent the EMP specified standards being met.  In these 
situations, a pragmatic approach is required that allows for some flexibility to determine the best 
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way of meeting the original intent and purpose of the specified measure to ensure that the required 
intervention satisfies the objective of the mitigation measure. 
 
In cases, where specific conditions of the EMP cannot be met and there are reasonable technical 
grounds for modifying the stipulated conditions, any amendments will require approval by The 
Bahamas Environment Science & Technology Commission (BEST) . 
 

1.3 EMP Structure 

The remainder of this EMP is structured as follows: 

 Section 2 describes the project activities covered by the EMP  

 Section 3 defines the legislative and institutional framework applicable to the project 

 Section 4 provides an overview of the environmental and social setting where activities will 
take place 

 Section 5 describes the roles and responsibilities for implementing the requirements  

 Section 6 describes the supplemental operational plans that will be implemented 

 Section 7 identifies all potential impacts 

 Section 8 defines the required controls and mitigation measures  

 Section 9 sets out requirements for training  

 Section 10 outlines requirements for monitoring and auditing 

 Section 11 describes the process for managing potential changes in project activities or 
assumptions that may require revisions to the EMP 
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2. Project Description 

The following sections describe the drilling process, and related activities that will be undertaken 
by BPC and contractors as part of the exploratory drilling program in the Cooper Block, offshore 
The Bahamas. The project will be performed in accordance with the License Agreements between 
Bahamas Offshore Petroleum Ltd (“Bahamas Petroleum Company”, “BPC” or “the Company”) and 
the Commonwealth of The Bahamas. 
 

2.1 Schedule and Location 

Bahamas Petroleum Company lease blocks are located offshore The Bahamas southwest of 
Andros Island adjacent to the marine border with Cuba.  The exploratory well will be drilled at the 
“B-North” site, also named the Perseverance well #1, in the Cooper block (Figure 2) in a water 
depth of 1,689 ft (~515 m).  Drilling is expected to commence during the first quarter of 2020 
(Figure 3). The well is expected to be drilled to a depth between 15,000 and 18,000 feet (~4,500 
to 5,500 m). 
 

 
Figure 2: Proposed Location of the First Exploration Well 

Note: Preliminary coordinates for the well are: 23°16’23.89882” N, -79°07’54.81097” W 
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Figure 3: Preliminary Schedule for Well Drilling 

 

2.2 Drilling Operations 

Drilling operations are expected to be completed within 60 days.  The following sections describe 
these operations. 
 

2.2.1 Rig Type 
Bahamas Petroleum Company will utilize the 6th generation ultra-deepwater drillship West Saturn 
owned and operated by Seadrill (Figure 4). This vessel contains all components necessary to 
safely drill the well and accommodate the drilling personnel and support crew, including drilling 
derrick and top drive, casing and pipe racks, generators, mud circulation equipment, storage tanks, 
safety and fire-fighting equipment, water and sewage systems, and crew accommodation and 
support facilities. The rig utilizes a dynamic positioning (DP) system to maintain a stationary 
position relative to the well, even in variable environmental conditions such as ocean currents, 
swells, and winds. The DP system utilizes multiple redundant systems so that failure of any one 
system will not result in the vessel moving out of position. 
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Figure 4: Seadrill West Saturn Drillship 

 

2.2.2 Shore Base 
The shore base for operations will be located in Port Fourchon, Louisiana, USA. The shore base 
will supply food, water, fuel and supporting services such as vessel docking, waste management, 
cargo movement and storage, and crew support. Port Fourchon currently services over 90% of the 
Gulf of Mexico's deepwater oil and gas production installations.  No Infrastructure upgrades will be 
required to support this single well, 40 to 60-day drilling program. It will take approximately two 
days for supply vessels to travel from Port Fourchon to the drill site (Figure 5).  
 
Equipment and materials will be transported from the Port Fourchon shore base to the drill site via 
platform supply vessels which will make approximately one round trip per week. Personnel will 
transfer from the rig to Miami Executive Airport (Florida, USA) via helicopter.  Crew will work 21 
days on the rig and spend 21 days off the rig before their next rotation. 
 
The drilling rig will be crewed by approximately 100-115 people (maximum 200), including 4-6 
company representatives/supervisors, 60 rig maintenance crew, 20-30 drilling support crew, and 
15-20 catering and support staff. 
 



  
Perseverance Well Exploration Drilling Program Environmental Management Plan  8 

 

 
Figure 5: Route from Port Fourchon to the Drill Site 

Source: Google Earth 

 

2.2.3 Drilling Process 
There are three main phases of drilling activities for each well: 

 Rig Mobilization; 

 Drilling of exploration well; and, 

 Decommissioning and Abandonment. 

 
The drilling rig will be mobilized from its previous assignment and arrive in The Bahamas in March 
2020. Prior to the mobilization, the seabed at the well site will be surveyed by video camera to 
ensure there are no sensitive receptors or artefacts. A second survey by remotely operated vehicle 
(ROV) will be conducted prior to commencement of drilling to deploy transponders for the vessels 
DP system and to re-confirm seabed conditions at the well site. 
 
Drilling will be conducted in several phases.  During the initial “riserless” portion of operations, 
water jets will be used to dig into the seabed and install a 36 inch (~0.9 m) structural casing pipe. 
In this phase, seawater and water-based gelled sweeps will be used to carry drill cuttings out of 
the borehole where they will be allowed to settle on the seabed. Following a second riserless 
drilling phase to install additional, more narrow casing pipe, a water-based drilling mud will be used 
to displace fluids in the well bore and a blowout preventor (BOP) will be installed on the well. 
Drilling will then continue as water-based drilling mud is pumped down a riser pipe and drill pipe. 
This pipe will also allow drill cuttings to be returned to the drill ship for processing to remove mud 
before discharging the cuttings. Water-based drilling mud will be used to cool and lubricate the drill 
bit, carry cuttings out of the wellbore, and to maintain formation pressure to prevent an uncontrolled 
release or blowout of hydrocarbons from the well. No oil-based or synthetic muds will be used in 
the drilling of this well. Electronic well logging and side wall sampling will be used throughout the 
drilling process to evaluate formation parameters. 
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Following drilling, the well will be either temporarily or permanently abandoned, depending on data 
collected during drilling and logging activities.  Abandonment will be conducted in accordance with 
international industry best practices for offshore wells and consistent with regulatory requirements 
in The Bahamas. If a well is temporarily suspended, cement and mechanical plugs will be used to 
isolate any hydrocarbon-bearing formations from the seabed. The drill string, riser and BOP 
equipment will be removed from the wellhead. Wellheads will be left in place, as the water depth 
precludes damage and allows for future well re-entry at a later date. Prior to rig demobilization, a 
seabed site clearance survey will be conducted using a ROV equipped with a video camera. The 
survey will be used to check if any equipment or debris has been left in place or if any unexpected 
potential impacts have occurred, in which case mitigation measures will be undertaken to resolve 
these issues. After the well is secured and surveys have been conducted, the drilling rig will be 
mobilized to its next drilling location. 
 

2.2.4 Discharges and Emissions 
The management of produced wastes, liquid discharges, and air emissions is discussed in the 
following sections. There will be no produced water discharges, as there will be no well testing or 
production. 
 
2.2.4.1 Waste Management 
Wastes, including sanitary, grey water, food, domestic, industrial, and drill cuttings, will be 
generated during the project. The BPC Garbage Management Plan and related contractor plans 
(Section 6.3) have been developed to detail appropriate storage, handling and disposal practices 
for each waste. Discharges will comply with international standards (e.g., International Convention 
for the Prevention of Pollution from Ships 1973, as modified by the Protocol of 1978 [MARPOL 
73/78]). 
 
Sanitary and domestic liquid waste (‘black’ and ‘grey’ water) will be treated on the drilling rig before 
being discharged to the sea in accordance with MARPOL 73/78. It is expected that approximately 
18,000 gallons (68,000 l) of treated wastewater will be discharged every day. 
 
It is expected that approximately 900 lbs (~400 kg) per day of food and domestic solid waste will 
be generated each day. Food wastes will be ground up into particles not larger than one inch (25 
mm) and disposed of at sea from a discharge pipe located at least 20 feet (6 m) below the water 
surface, not less than 3 nautical miles (~5.5 km) from the shore, in accordance with MARPOL 
73/78. Domestic solid wastes such as paper, cardboard, and aluminium cans, will be sorted, 
compacted, packaged and transported to approved waste management facilities via the shore 
base for recycling or proper disposal, as appropriate. 
 
Industrial solid waste will be sorted and stored temporarily in appropriately marked containers prior 
to transport to the shore base for proper disposal. Once on land, wastes will be packaged and 
transported by licensed waste management companies for proper handling, treatment and 
disposal. Industrial liquid wastes will be stored in tanks, pending treatment, recovery or disposal. 
On average, the project will generate approximately 5,300 gallons/well (~20,000 litres/well) of 
waste oil.  
 
Drill cuttings will be processed on the drill ship using international best practices (including solids 
control equipment, dryers, centrifuges, and/or shakers; specific methods will be determined based 
on vessel equipment, drilling mud material, and regulatory requirements for treatment of drill 
cuttings). Estimated quantities of cuttings discharged are shown below (Table 1). 
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Once the marine riser is installed, cuttings will be discharged via a subsea caisson 11.8 m below 
the surface of the water. Due to the design of the vessel, this discharge point cannot feasibly be 
adjusted. 
 

Table 1: BPC Drilling Fluid Program and Projected Discharges 

Interval Casing 
Measured 

depth 
Boring 
Depth 

Fluid Type 
Fluid 

density 
Discharge 
Location 

Estimated 
Cutting 

Discharges 

36” 
36” 

casing 
1,968 120’ 

Seawater with 
viscous 
sweeps 

10 ppg 
seawater 

Seafloor  

26” 
20” 

casing 
3,280’ 3,200 

Seawater with 
viscous 
sweeps 

9.0 – 9.5 
ppg 

Seafloor  

16.5” 
13-3/8” 
casing 

7,350’ 4,100’ 
Inhibited 

seawater mud 
9.0 – 9.5 

ppg 
Overboard 

drillship 
 

12.25” 
9-5/8” 
casing  

11,220’ 3,900’ 
Inhibited 

seawater mud 
9.0 – 9.5 

ppg 
Overboard 

drillship 
 

8.5” 
7” 

casing 

Between 
13,650’ – 
15,820’ 

4,600’ 
Inhibited 

seawater mud 
9.0 – 9.5 

ppg 
Overboard 

drillship 
 

6”  18,000’ 2,080’ 
Inhibited 

seawater mud 
9.0 – 9.5 

ppg 
Overboard 

drillship 
 

Total     18,000 ft -   - 15,800 ft3 

 
2.2.4.2 Discharges 
Discharges from deck drainage and other sources will also be conducted in accordance with 
MARPOL requirements. Wastewaters resulting from rainfall, rig washing, deck washing, cleaning 
operations, and runoff from curbs and gutters, drip pans, and work areas are all collected and 
directed to water treatment systems, including an oily water system. This system is designed to 
ensure that only water containing less than 40 milligrams per litre of hydrocarbons will be 
discharged overboard. It is expected that the total deck drainage volume over a period of one 
month would be less than 16,375 gallons (62 m3).  
 
Bilge water will be retained until it can be discharged offshore or processed to remove oils, per 
MARPOL requirements. Vessels will employ approved equipment, examined and tested in 
accordance with the specifications and requirements of the International Maritime Organization 
Guidelines and Specifications for Pollution Prevention Equipment for Machinery Space Bilges of 
Ships. 
 
Brine generated from desalination of sea water (through reverse osmosis) will be discharged 
directly to sea consistent with MARPOL requirements. Ballast water will be discharged to sea 
according to the rig specific Ballast Water Discharge Management Plans. These plans will comply 
with IMO guidelines and be consistent with other maritime vessels operating in The Bahamas.  
 
2.2.4.3 Air Emissions 
Flaring and diesel engines used on the rig emit carbon monoxide (CO), nitrogen oxides (NOx), 
sulphur oxides (SOx), and volatile organic compounds (VOC), as well as particulate matter (PM) 
and greenhouse gases such as carbon dioxide (CO2) and methane (CH4). Diesel engines used on 
the drilling rig are certified by manufacturers. BPC’s rig audit is currently being completed in 
Trinidad and BPC will have the certificate from the audit upon the arrival of the vessel. The audit 
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will include a check of the primary diesel engines to confirm equipment is in good working order 
and within manufacturer’s specifications.  
 
No well testing of production will occur, so there will be no routine flaring. If needed, flaring may 
occur to manage pressure during an emergency incident, but this is unexpected and would be 
temporary. 
 

2.3 Areas of Impact 

There are two nested areas of impact for this project. The Area of Direct Impact (ADI) includes 
drilling sites, port facilities, airport, and transportation corridors.  The Area of Indirect Impact (AII) 
encompasses areas where project activities could have indirect or cumulative impacts or be 
affected in the unlikely event of an extreme event, including coastlines with the possibility of oiling 
during a “worst case” oil spill, coastal communities adjacent to potentially oiled coastlines, 
transportation corridors, and shore base locations. The Areas of Impact for this project are shown 
in Figure 6. 
 

 
Figure 6: Areas of Direct and Indirect Impact 

 
  



  
Perseverance Well Exploration Drilling Program Environmental Management Plan  12 

 

This page intentionally left blank 



  
Perseverance Well Exploration Drilling Program Environmental Management Plan  13 

 

3. Legislative and Institutional Framework 

This section describes the relevant legislative framework (Sections 3.1 – 3.2) and institutional 
framework (Section 3.3) governing oil and gas exploration activities in The Bahamas. The 
Bahamas Environment, Science and Technology (BEST) Commission (Section 3.3.1) is the 
environmental regulatory authority in charge of reviewing EIA and EMP for development projects.  
 

3.1 Local Legislation and Regulations 

Relevant legislation and regulations that will be considered for the Bahamas Petroleum Company 
project include: 
 
Antiquities, Monuments and Museum Act 1998  
This Act provides for the preservation, conservation and restoration of historical, paleontological 
and archaeological resources. 
 
Archipelagic Waters & Maritime Jurisdiction Act 1993  
This Act establishes the boundaries of the archipelagic waters that come under the jurisdiction of 
The Bahamas as prescribed under the Law of the Sea Convention. The Bahamas thus has 
authority over these waters, the seabed and the resources found therein. 
 
Bahamas National Trust Act 1959  
This Act establishes The Bahamas National Trust as the entity that advises the Government on 
areas for preservation and conservation. It gives the Trust the power to create by-laws to be in 
effect in the protected areas it establishes. These areas are of environmental, historical and/or 
cultural importance. The Act was amended in 2010. 
 
Coast Protection Act 1968  
This Act serves to regulate construction or alteration of the coastline for the purpose of the 
protection of land. It also provides for protection against encroachment and erosion by the sea. 
 
Conservation and Protection of the Physical Landscape of The Bahamas Act 1997  
This Act prohibits all significant excavation, landfill operation, quarry mining or mining of physical 
natural resources (such as sand) without permission of the Director of Physical Planning. The Act 
also gives the Director the authority to request an EIA for any excavation or land reclamation 
activities. It also provides for the protection of trees that are rare and of historical significance and 
imposes stiff penalties for violators of this law. 
 
Continental Shelf Act 1970  
This Act provides for the protection, exploration and exploitation of the continental shelf. It gives 
The Bahamas Government sovereignty over the continental shelf. 
 
Environmental Health Services Act 1987  
This Act promotes conservation and maintenance of the environment and also addresses the 
control of contaminants and pollutants that may adversely affect the environment and human 
health. The Act also outlines regulations with respect to water supplies, solid and liquid waste, 
beaches, seaports, harbours and marinas. 
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Environmental Health Services (Collection and Disposal of Waste) Regulations 2004 
These regulations provide for the collection and disposal of domestic, commercial and construction 
waste. Commercial waste includes ashes, refuse and rubbish. Construction waste includes any 
waste materials from construction, renovation, repairs and demolition. 
 
Fisheries Resources (Jurisdiction & Conservation) Act 1977  
This Act establishes the Exclusive Fishery Zone (EFZ). It reflects concern with respect to 
conservation and management of the marine environment and its resources. It also recognizes 
traditional fishing rights and provides for the declaration of protected marine areas and regulation 
of the fishing industry. 
 
Forestry Act 2010 
This Act provides for the: 

 Setting of royalty fees, permits, leases, and license fees for utilization of forest produce and 
non–timber forest produce from the forest estate 

 Management, conservation, control and development of forests, and the promotion and 
regulation of forest industries 

 Promotion of the conservation and management of wildlife and wildlife habitat in forest 
reserves, protected forests and conservation forests 

 
The Act also provides for the regulation and management of wetlands as these are classified as 
forests under the legislation.   

 
Health and Safety at Work Act 2002 
The Act provides for: 

 Securing the health, safety and welfare of persons at work 

 Protecting persons other than persons at work against risks to health or safety arising out of 
the activities of persons at work 

 Controlling the keeping and use of explosive, highly flammable or other dangerous substances 
and preventing the unlawful acquisition, possession and use of such substances 

 
Marine Mammal Protection Act 2005 and Marine Mammal Protection (General) Regulations 
2005 
The Act prohibits the taking and harassing of wild occurring marine mammals. It establishes the 
licensing and permitting system for capture of marine mammals for captive facilities as well as for 
scientific research on marine mammals. 
 
The Regulations outline the application process for licenses to conduct scientific research on 
marine mammals and to operate a vessel to engage in or facilitate the observation of wild occurring 
marine mammals. 
 
Merchant Shipping (Oil Pollution) Act 1976  
This Act provides for the proper registration of ships, the control, regulation and orderly 
development of merchant shipping in The Bahamas, proper qualification of seamen and regulation 
of employment conditions for seamen. These provisions advocate ship safety and competency 
which prevent shipping accidents that can be detrimental to the marine environment as well as 
result in human casualties. 
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Planning and Subdivision Act 2010 
This Act provides for: 

 A land use planning based development control system led by policy, land use designations 
and zoning 

 Prevention of indiscriminate division and development of land 

 Efficient and orderly provision of infrastructure and services to the built environment 

 Promotion of sustainable development in a healthy natural environment 

 Maintenance and improvement of the quality of the physical and natural environment 

 Protection and conservation of the natural and cultural heritage of The Bahamas 

 Planning processes that are fair by making them open, accessible, timely and efficient 

 Recognition of the decision-making authority and accountability of the Government in land use 
planning 

 Planning for the development and maintenance of safe and viable communities 

 The submission of an Environmental Impact Assessment as part of various types of 
development projects 

 
The Act provides for regulating activities such as quarrying, mining, road construction and 
subdivision development. 
 
Petroleum Act 2016 
This Act provides for the exploration, boring and getting of petroleum. The Act establishes a 
permitting, licensing and leasing system for the exploration, prospecting and mining of petroleum. 
 
Petroleum Regulations 2016 
The Petroleum Regulations provides for applications for permits, licenses and leases, assignment, 
competitive bidding, lands and submarine area divisions.  
 
Petroleum (Health and Safety) Regulations 2016 
The Regulation outlines the duties relating to petroleum operations, duties relating to wells, duties 
relating to facilities, certification of fitness and inspection bodies, verification schemes for 
installations and the requirements for an emergency response plan.  
 
Petroleum (Offshore Environmental Protection and Pollution Control) Regulations 2016 
The Regulations outlines the components for the environmental impact assessment, the 
environmental management system, duties related to offshore installations, requirements for an 
International Oil Pollution Prevention Certificate, liability for environmental damage and the 
requirements for obtaining environmental authorization.  
  
Port Authorities Act 1962  
This Act provides for the regulation and control of ports, harbours and navigational aids throughout 
The Bahamas as well as pilots and pilotage. It also regulates dredging activities for harbours and 
ports. The Act prevents dumping of ship ballast water in Bahamian harbours. This can prevent the 
introduction of exotic species and pollution of waters. 
 
Water and Sewerage Corporation Act 1976  
This Act establishes the Water and Sewerage Corporation. Functions of this organization include 
the application of appropriate standards and techniques for investigation, use, control, protection, 
management and administration of water. The Corporation is also mandated to oversee waste 
disposal, water treatment and water quality. 
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Wild Birds Protection Act 1952  
This Act provides for the protection of wild birds. The Act lists several species including the White-
Crowned Pigeon, Whistling Duck and Yellow-Crowned Night Heron. 
 

3.1.1 Draft Legislation 
Over the years, there have been a number of draft bills for environmental legislation developed 
that have not yet been enacted including: 

 Draft Environmental Protection (Effluent Limitations) Regulations 1995 

 Draft Environmental Health Air Emissions Regulations 

 Draft Pollution Control and Waste Management Regulations 2000 

 Draft Environmental Impact Assessment Regulations 2000 
 

3.2 Regional and International Treaties and Conventions 

The international environment-related instruments to which the Bahamas is a contracting party are 

listed below. 

 
Convention on the International Regulations for Preventing Collisions at Sea  

Concluded: London, England, 20 October 1972  

Depository: International Maritime Organization 
Signed: 22 July 1976 
 
The Convention on the International Regulations for Preventing Collisions at Sea (COLREGs – 
1972) was designed to update and replace the Collision Regulations of 1960, which were adopted 
at the same time as the 1960 SOLAS Convention. The COLREGs include 38 rules divided into five 
sections: Part A - General; Part B - Steering and Sailing; Part C - Lights and Shapes; Part D - 
Sound and Light signals; and Part E - Exemptions. There are also four Annexes containing 
technical requirements concerning lights and shapes and their positioning; sound signalling 
appliances; additional signals for fishing vessels when operating in close proximity to other vessels, 
and international distress signals. 
 
One of the most important innovations in the 1972 COLREGs was the recognition given to traffic 
controls and safe distance requirements. Rule 10 gives guidance in determining safe speed, risk 
of collision and conduct of vessels operating in or near other vessels. This rule requires vessels to 
avoid the path of other vessels that have limited manoeuvrability due to the need to stay on position 
or course as part of an activity requiring precise location or placement. Ships engaged in the drilling 
and occasional supply/transfer activities in the proposed drilling program are considered to have 
limited manoeuvrability. 
 
International Convention for the Prevention of Pollution from Ships  

Concluded: London, England, 17 February 1978 

Depository: International Maritime Organization 
Signed: 07 June 1983 
 
The International Convention for the Prevention of Pollution from Ships (MARPOL 73/78) is the 
main international convention covering prevention of pollution of the marine environment by ships 
from operational or accidental causes. MARPOL 73/78 is a combination of two treaties adopted in 
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1973 and 1978, respectively, and updated by amendments through the years. The Bahamas has 
ratified Annexes I, III, and V. The six annexes are shown in Table 2. 
 

Table 2: MARPOL Annexes 
Annex Description 

Annex I Regulations for the Prevention of Pollution by Oil  

Annex II Regulations for the Control of Pollution by Noxious Liquid Substances in 
Bulk.  

Annex III Prevention of Pollution by Harmful Substances Carried by Sea in Packaged 
Form. 

Annex IV Prevention of Pollution by Sewage from Ships.  

Annex V Prevention of Pollution by Garbage from Ships. 

Annex VI Prevention of Air Pollution from Ships (entered into force 19 May 2005). 

 
International Convention on Oil Pollution Preparedness, Response and Cooperation  

Concluded: London, England, 30 November 1990 

Depository: International Maritime Organization 

Signed: 04 October 2001 

 

Parties to the International Convention on Oil Pollution Preparedness, Response and Cooperation 

(OPRC) convention are required to establish measures for dealing with pollution incidents, either 

nationally or in co-operation with other countries. Ships are required to carry a shipboard oil 

pollution emergency plan. Operators of offshore units are also required to have oil pollution 

emergency plans (or similar arrangements) which must be coordinated with national systems for 

responding promptly and effectively to oil pollution incidents, such as The Bahamas National Oil 

Spill Contingency Plan and the Caribbean Island Oil Pollution Response and Cooperation Plan.  

 
International Convention for the Safety of Life at Sea 

Concluded: Montego Bay, Jamaica, 01 November 1974 

Depository: International Maritime Organization 
Signed: 16 February 1979 
 
The International Convention for the Safety of Life at Sea (SOLAS, 1974) is widely considered to 
be the most important international treaty dealing with safety of operations for commercial ships. 
SOLAS requirements address fire prevention and detection, lifesaving equipment and navigation 
safety rules. 

 

Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and 

their Disposal 

Concluded: Basel, 22 March 1989 

Depository: United Nations 

Signed: 12 August 1992  

 

This Convention is the response of the international community to the problems caused by the 

annual world-wide production of hundreds of millions of tons of waste. These wastes are 

hazardous to people or the environment because they are toxic, poisonous, explosive, corrosive, 

flammable, eco-toxic, or infectious. 
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This global environmental treaty strictly regulates the transboundary movements of hazardous 

wastes and provides obligations to its Parties to ensure that such wastes are managed and 

disposed of in an environmentally sound manner. The main principles of the Basel Convention 

are:   
 Transboundary movements of hazardous wastes should be reduced to a minimum consistent 

with their environmentally sound management 
 Hazardous wastes should be treated and disposed of as close as possible to their source of 

generation 
 Hazardous waste generation should be reduced and minimized at the source 

 

In order to achieve these principles, the Convention aims to control the transboundary movement 

of hazardous wastes, monitor and prevent illegal traffic, provide assistance for the environmentally 

sound management of hazardous wastes, promote cooperation between Parties in this field, and 

develop technical guidelines for the management of hazardous wastes.   

 

United Nations Convention on the Law of the Sea 

Concluded: Montego Bay, Jamaica, 10 December 1982 

Depository: United Nations 

Signed: 29 July 1983 

 

The Law of the Sea Convention is referred to as “a constitution for the world’s oceans”. It obligates 

Contracting Parties to protect and preserve the marine environment and also confirms sovereignty 

of States in their territorial seas and exclusive economic zones. It addresses issues such as 

freedom of the high seas, protection of fishery resources, marine pollution and marine scientific 

research. 

 

United Nations Framework Convention on Climate Change (UNFCCC) 

Concluded: New York, 9 May 1992 

Depository: United Nations 

Signed: 12 June 1992 

 

Global climate change refers to all aspects of the planet’s climate that are or might be changing. 

This Convention was developed due to the concern of countries that human activities were 

significantly increasing the atmospheric concentrations of greenhouse gases. These increased 

concentrations are believed to enhance the greenhouse effect leading to additional warming of the 

planet’s atmosphere and the oceans. This warming can cause changes in ocean currents and wind 

patterns as well as regional and local changes in temperature and precipitation. Such changes can 

have adverse impacts on natural ecosystems and humankind. 

 

The objective of the UNFCCC is to achieve stabilization of greenhouse gas concentrations in the 

atmosphere at a level that would prevent dangerous human interference with climate systems of 

the planet. Achievement of such a level would allow ecosystems to naturally adapt to climate 

change, ensure that food production is not threatened, and enable economic development to 

proceed in a sustainable manner. 
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Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES)  

Concluded: Washington, DC, 3 March 1973 

Depository: United Nations 

Signed: 20 March 1979  
 
The international wildlife trade, worth billions of dollars annually, has caused massive declines in 
the numbers of many species of animals and plants. The scale of over-exploitation for trade 
aroused such concern for the survival of species that an international treaty was drawn up to 
protect wildlife against such over-exploitation and to prevent international trade from threatening 
species with extinction.  

 

Known as CITES, this Convention now has a membership of 152 countries. These countries act 

by banning commercial international trade in an agreed list of endangered species and by 

regulating and monitoring trade in others that might become endangered. 

 

Convention on Biological Diversity 

Concluded: Rio de Janeiro, 5 June 1992 

Depository: United Nations 

Signed: 12 June 1992  

Biological diversity refers to the variability of living organisms in terrestrial, marine and other 

aquatic ecosystems. The Earth's biological resources are vital to humanity's economic and social 

development. As a result, there is a growing recognition that biological diversity is a global asset 

of tremendous value to present and future generations. At the same time, the threat to species 

and ecosystems has never been as great as it is today. Species extinction caused by human 

activities continues at an alarming rate. 
The main objectives of the CBD are the conservation of biological diversity, sustainable use of its 
components, and fair and equitable sharing of the benefits arising out of the use of genetic 
resources. These objectives are to be achieved through: 

 Development of national strategies, plans or programs for the conservation and sustainable 
use of biodiversity  

 Establishment of a system of protected areas 

 Rehabilitation and restoration of degraded ecosystems 

 In-situ and ex-situ conservation of biodiversity [In-situ conservation is the conservation of 
ecosystems and natural habitats, and the maintenance and recovery of species in their natural 
surroundings. Protected areas and national parks are examples of in-situ conservation sites. 
Ex-situ conservation is the conservation of components of biodiversity, whether it is genes, 
individuals or populations, outside their natural habitats. Zoos and aquariums are examples of 
ex-situ conservation facilities.] 

 Establishment and maintenance of programs for scientific and technical education and training 
in measures for the identification, conservation and sustainable use of biodiversity and its 
components 

 Promotion of biodiversity research 

 Promotion and encouragement of the understanding of the importance of, and the measures 
required for, the conservation of biodiversity 

 Introduction of appropriate procedures requiring environmental impact assessment of 
proposed projects that are likely to have significant adverse effects on biodiversity 
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Vienna Convention for the Protection of the Ozone Layer 

Concluded: Vienna, 22 March 1985 

Depository: United Nations 

Signed: 1 April 1993 
 
The amount of ozone that forms between 49,215 and 180,455 feet above the earth’s surface is 
known as the ozone layer. The ozone layer shields the earth from harmful solar rays. It protects 
all life on the earth and acts like a space suit for plants, animals and humans. The layer also affects 
the temperature distribution of the atmosphere and regulates the earth’s climate. 
 
Ozone depletion is caused by ultraviolet radiation (from the sun’s rays) and volcano eruptions. 
However, man-made chemicals are the main contributors of ozone depletion. The most harmful 
ones are as follows: 
a. Chlorofluorocarbons (CFC’s) 
b. Hydro fluorocarbons (HCFC’s) 
c. Carbon tetrachloride  
d. Methyl chloroforms 
e. Halos 
f. Methyl bromide 
 
Ozone depletion can lead to the following effects: 
a. Non-melanoma skin cancers 
b. Reduction in the defences of the immune system and the effects of vaccination  
c. Increased eye damage producing snow blindness that can further develop into cataracts 
d. Disruption of the ocean life and the marine food web due to the effect of UV-B radiation on 

plankton 
e. Increased air pollution with the toxic ozone gas in the lower atmosphere 
f. Stunted growth in plants 
g. Damage to materials like paints 
 

Since the use of ozone depleting substances has been widespread, there had to be some 

international consensus or agreement to protect the entire earth from these harmful substances. 

Therefore, the Vienna Convention for the Protection of the Ozone Layer was devised. Parties to 

the Convention are obligated to adopt legislation or administrative measures to control, reduce or 

prevent human activities under their jurisdiction that are likely to have an adverse impact on the 

ozone layer. This includes the control or prevention of the use of ozone-depleting substances. 

 

Montreal Protocol on Substances that Deplete the Ozone Layer 

Concluded: Montreal, 16 September 1987 

Depository: United Nations 

Signed: 4 May 1993 
 
In January of 1989, the Montreal Protocol was fully implemented to control production, 
consumption and the use of ozone-depleting substances. 
   
As of April 2000, there have been 173 developed and developing countries that have agreed to 
the policies outlined by the Protocol. The Montreal Protocol dictates that gradually all CFC’s and 
halons will be banned. Specific time frames are set for developed and developing countries to 
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completely phase out use of these substances. The time frame for developing countries is longer 
than that of developed.  
 

Agreement for the Implementation of the Provisions of the United Nations Convention on 

the Law of the Sea Relating to the Conservation and Management of Straddling Fish Stocks 

and Highly Migratory Fish Stocks  

Concluded: New York, 11 August 1995 

Depository: United Nations 

Signed: 16 January 1997 

 

It has been recognized that the management of high seas fisheries is inadequate in many areas 

of the world, resulting in the over-utilization of some resources. This agreement was developed as 

many countries recognized the need to avoid adverse impacts to the marine environment, preserve 

biodiversity, maintain marine ecosystems and minimize the risk of long-term adverse effects of 

fishing operations. The Agreement serves to ensure the long-term conservation and sustainable 

use of straddling fish stocks and highly migratory fish stocks through effective implementation of 

the United Nations Convention on the Law of the Sea. 

 

Mechanisms to achieve this include cooperation between countries to manage fisheries resources 

and migratory fish stocks, proper scientific assessment of stocks, and effective monitoring and 

enforcement of fishing operations.  

 

Ramsar Convention on Wetlands 

Concluded: Ramsar, Iran, 2 February 1971 

Depository: United Nations 

Signed: 7 June 1997 

 

The Convention on Wetlands, signed in Ramsar, Iran, is an intergovernmental treaty which 

provides the framework for national action and international cooperation for the conservation and 

wise use of wetlands and their resources. There are presently 121 Contracting Parties to the 

Convention, with 1027 wetland sites, totalling 78.1 million hectares, designated for inclusion in the 

Ramsar List of Wetlands of International Importance. 

 

Wetlands are areas where water is the primary factor controlling the environment and the 

associated plant and animal life. They occur where the water table is at or near the surface of the 

land, or where the land is covered by shallow water. Wetlands are among the world’s most 

productive environments. They are cradles of biological diversity, providing the water and primary 

productivity upon which countless species of plants and animals depend for survival. They support 

high concentrations of birds, mammals, reptiles, amphibians, fish and invertebrate species. 

 

The Convention's mission is the conservation and wise use of wetlands by national action 

and international cooperation as a means to achieving sustainable development throughout 

the world. 

 

Ramsar is the first of the modern global intergovernmental treaties on conservation and wise use 

of natural resources. 
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Kyoto Protocol to the United Nations Framework Convention on Climate Change  

Concluded: Kyoto, 11 December 1997 

Depository: United Nations 

Signed: 9 April 1999 

This Protocol was developed under the UNFCCC. It provides for the reduction of greenhouse gas 
emissions to protect the environment.  

The Kyoto Protocol includes emissions targets and timetables for industrialized nations and 

market-based measures for meeting those targets. The Protocol sets binding emissions targets 

for developed nations. The specific limits vary from country to country, though those for the key 

industrial powers of the European Union, Japan, and the United States are similar -- 8% below 

1990 emissions levels for the EU, 7% for the U.S., 6% for Japan.  

 

The emissions targets for the developed countries are to be achieved over the commitment period 

2008 to 2012. The greenhouse gases covered by the Protocol are carbon dioxide, methane, nitrous 

oxide, hydrofluorocarbons, perfluorocarbons, and sulphur hexafluoride. 

 

Cartagena Protocol on Biosafety 

Concluded: Cartagena, 29 January 2000 

Depository: United Nations 

Signed: 24 May 2000 

 
With modern biotechnology, researchers can now take a single gene from a plant or animal cell 
and insert it into another plant or animal cell to give the cell a desired characteristic, such as 
resistance to disease. Organisms resulting from the use of such techniques are referred to as living 
modified organisms (LMOs). This is sometimes done in the production of crops, such as corn, 
tomatoes and soybeans. Biosafety refers to efforts to reduce and eliminate the potential risks 
resulting from biotechnology and its products. 
 
As biotechnology is a fairly new field, there is much about the interaction of LMOs with ecosystems 
that is still unknown. Countries party to the Convention on Biological Diversity agreed that there 
was a need to develop appropriate procedures to address the safe transfer, handling and use of 
LMOs as these could have adverse effects on the conservation and sustainable use of biological 
diversity. The Cartagena Protocol is the result of the process to develop such procedures. The 
Protocol also considers the risks these organisms present to human health and focuses specifically 
on their transboundary movement (i.e. from one country to another).  
 

Countries that are party to the Protocol are obliged to ensure that the development, handling, 

transport, use, transfer and release of any LMOs are undertaken in a manner that prevents or 

reduces the risks to biological diversity and to human health. 

  

The United Nations Convention to Combat Desertification and Drought (UNCCD) 

Concluded: Paris, 15 October 1994 

Depository: United Nations 

Signed: 10 November 2000 
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This Convention offers new hope in the struggle against desertification and drought. 
Desertification and drought are problems of global dimension as they affect all regions of the 
world and it is a global effort that is necessary to combat desertification and mitigate the effects 
of drought. 

Desertification is caused by climate variability and human activities. In the past, drylands recovered 
easily following long droughts and dry periods. Under modern conditions, however, they tend to 
lose their biological and economic productivity quickly unless they are sustainably managed. 
Drylands on every continent are being degraded by over cultivation, overgrazing, deforestation, 
and poor irrigation practices. Such overexploitation is generally caused by economic and social 
pressure, ignorance, war, and drought. 
 
Desertification is primarily a problem of sustainable development. It is a matter of addressing 
poverty and human well-being, as well as preserving the environment. Social and economic issues, 
including food security, migration, and political stability, are closely linked to land degradation. So 
are such environmental issues as climate change, biological diversity, and freshwater supplies. 
The Convention emphasizes the need to coordinate research efforts and action programs for 
combating desertification and drought with these related concerns. 
 
The UNCCD will be implemented through action programs. These programs are the core of the 
Convention. At the national level, they will address the underlying causes of desertification and 
drought and identify measures to prevent and reverse them. Action programs are detailed in the 
four regional implementation annexes to the Convention - Africa, Asia, Latin America and the 
Caribbean, and the Northern Mediterranean. 

 

The Bahamas is also party to a number of Conventions under the International Maritime 

Organization (IMO). These Conventions deal with issues such as ship safety, prevention of marine 

pollution and prevention of collisions at sea. All these issues relate to protection of the marine 

environment and its resources. The International Convention for the Prevention of Pollution from 

Ships (MARPOL) contains a number of Annexes that deal specifically with marine pollution from 

oil, noxious liquid substances, harmful substances and garbage.  

 

In addition to the above treaties, Bahamas Petroleum Company and its contractors will align 

emergency response planning with two key national/international plans, namely: 
1. The Bahamas National Oil Spill Contingency Plan, 1999 
2. Caribbean Island Oil Pollution Response and Cooperation Plan, 2009 
 

3.3 Institutions 

3.3.1 Government  
Government agencies that will be involved with aspects of approval and permitting of this project 
include: 
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Bahamas Environment, Science and Technology (BEST) Commission 
The BEST Commission, formed by a directive from the Chief of State in 1994, has in effect been 
the country’s environmental agency since 1995. The BEST Commission, a division of the Ministry 
of the Environment, is responsible for developing the Government of The Bahamas’ (GOB) 
environmental and natural resource management policies. As mandated, the BEST Commission 
is responsible for the administration of the EIA process, overseeing the technical review of EIAs, 
coordinating the public review of EIAs, and providing advice to Cabinet for consideration in their 
decision-making process. 
 
The BEST Commission is also the lead agency in ensuring that the GOB implements its 
requirements under the various international Conventions on environmental matters such as 
biodiversity, climate change, wetlands, land degradation, etc. In this role, The BEST Commission 
establishes committees, drawing on appropriate staff from different government agencies, for 
promoting actions to implement the specific requirements of the various conventions. To date, 
committees have been established on wetlands, climate change and biodiversity.  
 
The BEST Commission also collaborates closely with other agencies with responsibilities for 
environmental matters such as the Port Department, the Oil Spill Committee,  Department of 
Marine Resources, and The Bahamas National Trust. 
 
Department of Environmental Health Services (DEHS) 
Under the Environmental Health Act of 1987, and the Environmental Health Regulations, the 
DEHS mandate is to promote and protect public health and ensure conservation and maintenance 
of the environment. One role of the DEHS is to regulate, monitor, and control actual and likely 
contamination and pollution of the environment and establish minimum standards required for a 
clean, healthy, and pleasing environment. The Environment Monitoring and Risk Assessment 
(ERMA) Division of DEHS, formerly the Public Analyst Laboratory, has the responsibility for some 
aspects of environmental monitoring, including monitoring of coastal water quality and potable 
water quality. 
 
For proposed projects, the DEHS evaluates the effectiveness of pollution control measures and 
initiatives to protect the health and safety of workers, and the natural environment. DEHS is 
responsible for solid waste management and also issues effluent discharge and emissions permits.  
 
Department of Labour 
The Department of Labour oversees labour relations and occupational health and safety. The 
Department is the lead agency for regulating occupational health and safety under the Health and 
Safety at Work Act (2002). Through its Inspection Unit, the Department also conducts inspections 
to ensure adequate worker safety and compliance with regulations. 
 
Department of Marine Resources 
The Department is responsible for the management and development of fishery resources as well 
as the promotion of the growth of fisheries under the principles of sustainable use and integrated 
management. 
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Department of Physical Planning   
The Department authorizes activities such as dredging, filling, harvesting or removal of protected 
trees, and any work that will affect coastlines. It also administers the new Planning and Subdivision 
Act of 2010, which includes ensuring the preparation of land use plans and other physical planning 
activities. 
 
Ministry of the Environment 
The Ministry of the Environment oversees conservation of wild animals, birds, and plants, as well 
as forests. It administers the Wild Birds and Wild Animals Protection Acts. 
 
Ministry of Public Works 
The Ministry oversees and maintains physical infrastructure in the country. It is entrusted with the 
administration of the Building Control Act (BCA) and Regulations.  
 
Office of the Prime Minister 
The Office of the Prime Minister (OPM) is the office responsible for direct foreign investment in the 
country, the management and disposal of Crown Estate, and trade and industrial policy 
Development. Petroleum Operations are conducted under the aegis of OPM in accordance with 
the Petroleum Act 1971 and the Petroleum Regulations and amendments. The Office issues 
permits of geographical activities and licenses upon the direction of the Cabinet. 
 
Port Department 
The Department is responsible for safety and competency of those working at sea including 
prevention of accidents that can be detrimental to the marine environment. The Port Department 
is also responsible for regulating the disposal of ship ballast. 
 
Water and Sewerage Corporation (WSC) 
The WSC, with its Water Resources Management Unit (WRMU), has responsibility for optimal 
development of the country’s water resources and the control of water quality. It shares (with 
DEHS) the responsibility for monitoring water quality. WSC issues water supply franchises to 
developers in areas where the supply of water is impractical for the GOB or its agencies to 
undertake. 
 

3.3.2 Non-Governmental Organizations 
Non-governmental organizations (NGO) that are active in The Bahamas include: 
 
Andros Conservancy and Trust (ANCAT) 
ANCAT was founded in 1999 to protect, preserve, enhance and restore the natural resources and 
marine environment of Andros Island. It works through education, conservation and management 
efforts. 
 
Bahamas National Trust (BNT) 
The BNT was established by an Act of Parliament in 1959, which makes it unique in the NGO 
community. It represents a unique collaboration of governmental, private sector and scientific 
interests dedicated to the conservation of the natural and historic resources of The Bahamas for 
the enjoyment and benefit of the Bahamian people. The major mandate of the Trust is 
management of the National Parks System of The Bahamas. 
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Bahamas Reef Environment Educational Foundation (BREEF) 
The Bahamas Reef Environment Educational Foundation (BREEF) is concerned primarily with 
coral reef education and fund-raising for the protection of marine resources of The Bahamas 
through education. Its mission is to strengthen the symbiosis between the Bahamian people and 
the reefs, which protect, nourish, and enrich us, by focusing Bahamian and allied minds on this 
relationship. The Foundation’s raison d’etre is the restoration of the reefs of The Bahamas to their 
former glory and abundance. 
 
Bahamas Sportfishing and Conservation Association (BSCA) 
The BSCA is dedicated to the preservation of marine and coastal systems in the Caribbean, the 
protection of the sport fish in this remarkable fishery, and the sustainability of economic benefits 
the sportfishing industry provides to the Bahamian people. It focuses on increasing education and 
public sensitivity to marine conservation issues, species and habitat protection, marine 
conservation and research and sustainability of the sportfishing industry. 
 
Nature’s Hope for Southern Andros (NHSA) 
NHSA is based in Southern Andros and is focused on promoting environmental stewardship and 
conservation in that community. Recent activities have involved beach clean-ups and 
environmental education activities for local school children. 
 
reEarth 
reEarth is a non-profit, environmental watch group founded in 1990 and dedicated to increasing 
public awareness and understanding of environmental issues. It has been involved in increasing 
public awareness on issues, such as risks to dolphin populations, destruction of tropical rainforests, 
long-line fishing, coral reefs, and oceans. 
 
San Salvador Living Jewels 
SSLJ is working to create protected areas on the San Salvador Island to conserve unique plant 
and animal biodiversity, including iguanas and the San Salvador woodpecker. 
 
The Nature Conservancy (TNC), Bahamas Office 
The Nature Conservancy has been working in The Bahamas for more than 10 years along with 
the Bahamas Government and a variety of partners to protect natural resources. TNC is working 
along with the BNT, Department of Marine Resources and the BEST Commission to build political 
support and garner long term financing for protected areas across the Caribbean through an 
initiative called The Caribbean Challenge. TNC Bahamas has also completed a number of 
assessment and planning activities for the island of Andros including the development of a land 
and sea use plan under the Integrated Watershed and Coastal Area Management (IWCAM) 
project. 
 

3.3.3 Other 
 
Small Island Sustainability Program (College of The Bahamas) 
The SIS program began at the College of The Bahamas in 2009. It offers bachelor’s degrees in 
sustainability with a focus on agriculture, tourism and ecology. Students are given opportunities to 
participate in research projects related to environmental issues and natural resource sustainable 
use and conservation in The Bahamas. 
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Gerace Research Centre 
The Gerace Research Centre (formerly the Bahamian Field Station), which occupies a former US 
Naval Base on San Salvador Island, has been in operation for over 30 years as an educational 
and research institution. The Gerace Research Centre provides accommodations, laboratory 
space, and logistical support for both teachers and researchers interested in the diverse and 
unique tropical environments available on San Salvador. 
 

3.4 International Guidelines 

Bahamas Petroleum Company and its contractors will comply with standard industry best practices 
for managing environmental, health and safety. For example, the Company will follow guidelines 
of the International Association of Drilling Contractors (IADC), International Finance Corporation 
(IFC), World Bank Group EH&S Guidelines – Offshore Oil and Gas Development, and International 
Association of Oil and Gas Producers (OGP). 
 

3.4.1 International Association of Drilling Contractors 
IADC publishes guides to supplement company health, safety and environmental (HSE) programs 
and operating procedures. The guides based on experience and study over many years by the 
industry. Bahamas Petroleum Company will work with the drilling contractor to follow key 
recommendations of IADC, such as those presented in the HSE Case Guidelines for Mobile 
Offshore Drilling Units2. 
 
The guidelines present best practices for all aspects of managing HSE risk for offshore drilling, 
including: hurricane response, waste management, management systems, and oil spill 
preparedness.  
 

3.4.2 International Finance Corporation Performance Standards on Environmental and 
Social Sustainability 

IFC is a sister organization of the World Bank and member of the World Bank Group. The World 
Bank Group is the largest global development institution focused on the private sector in 
developing countries. It has set two goals for the world to achieve by 2030: end extreme poverty 
and promote shared prosperity in every country.  
 
IFC’s sustainability framework articulates the Corporation’s strategic commitment to sustainable 
development and is an integral part of IFC’s approach to risk Management. The policy on 
Environmental and Social Sustainability describes IFC’s commitments, roles, and responsibilities 
related to environmental and social sustainability. The IFC Performance Standards provide 
guidance on how to identify, avoid, mitigate, and manage environmental and socioeconomic risks 
and impacts of complex projects. There are eight Performance Standards, including:  

 Performance Standard 1: Assessment and Management of Environmental and Social Risks 
and Impacts  

 Performance Standard 2: Labour and Working Conditions  

 Performance Standard 3: Resource Efficiency and Pollution Prevention  

 Performance Standard 4: Community Health, Safety, and Security  

 Performance Standard 5: Land Acquisition and Involuntary Resettlement  

                                                
2  International Association of Drilling Contractors. 2010. Health, Safety and Environment Case Guidelines 

for Mobile Offshore Drilling Units. Accessed from the IADC website: 

http://www.iadc.org/hsecase/MODU%20HSE%20Guidelines%20ALL.pdf  
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 Performance Standard 6: Biodiversity Conservation and Sustainable Management of Living 
Natural Resources  

 Performance Standard 7: Indigenous Peoples  

 Performance Standard 8: Cultural Heritage 
 
The Company will apply the Performance Standards as a guide to identifying risks and impacts, in 
an effort to avoid, mitigate and manage risks and impacts as a way to carry out exploration activities 
in a sustainable way. In addition, the Performance Standards will assist the Company in managing 
the environmental and social risks to ensure that development opportunities are enhanced. 
 

3.4.3 World Bank Group EH&S Guidelines – Offshore Oil and Gas Development 
The Environmental, Health and Safety (EHS) Guidelines are technical reference documents with 
general and industry-specific examples of Good International Industry Practice (GIIP). The EHS 
Guidelines contain the performance levels and measures that are generally considered to be 
achievable in new facilities by existing technology as a reasonable cost. 
 
The Company application of the EHS Guidelines will be tailored to the mitigation of hazards and 
risks established in the project on the basis of the results of the EIA in which site-specific variables, 
such as area, assimilative capacity of the environment, and other project factors, are taken into 
account. 
 
The World Bank EH&S Guidelines for Offshore Oil and Gas Development provide key threshold 
standards for discharges, emissions and waste (described in Section 0). 
 

3.4.4 International Association for Oil and Gas Producers 
The International Association for Oil and Gas Producers (OGP) (originally called the E&P Forum) 
was started to provide a global forum in which members identify and share best practices to 
achieve improvements in health, safety, the environment, security, social responsibility, 
engineering and operations. Most of the world’s leading publicly traded, private and state-owned 
oil & gas companies, oil & gas associations and major upstream service companies are members. 
OGP represents the interests of the upstream industry before international regulators and 
legislators in UN bodies and is also accredited to a range of regional bodies that include OSPAR, 
the Helsinki Commission and the Barcelona Convention. OGP develops guidelines to help industry 
institutionalize the best practices identified by its members. The guidelines and other studies are 
available on the OGP website (http://www.ogp.org.uk/) on a number of topics, such as:  

 Preventing the Next Major Incident, 2005 

 Guidelines for Waste Management with Special Focus on Areas with Limited Infrastructure, 
2009 

 

3.5 Environmental Impact Assessment Process 

While the new Planning and Subdivision Act speaks to criteria for projects that will be required to 
prepare and submit Environmental Impact Statements (EIS), the EIA process is not standardized 
and the steps for review of an EIA or EIS varies depending on the agency who has initiated the 
EIA and is managing the review process. In the past, the most common path for the EIA Process 
has evolved as described Figure 7. The primary agency responsible for the review of EIA/EIS is 
the BEST Commission. A key output of the EIA is development of an EMP. An EIA and EMP are 
the two documents mandated for submission for an Environmental Authorisation under the 
Petroleum Regulations 2016.  
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Figure 7: Common EIA Approval Process in The Bahamas 
 
Changes to this process may occur if regulations for the EIA process are developed under the 
Planning and Subdivision Act.  
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4. Environmental and Social Setting 

The proposed exploratory drilling will be conducted within the Cooper Block at a water depth of 
1,689 ft (~515 m) using a dynamically positioned drill ship. The current proposed location of the 
Perseverance well (also known as “B-North”) is located approximately 90.9 miles (~146.3 km) from 
Andros Island, approximately 84.2 miles (~135.5 km) from Cay Sal and 41.3 miles (~66.4 km) from 
the nearest Cuban islands. 
 
While areas of the Cooper block contain pockmarks, lobes of channelized slope, wavy wrinkled 
slope morphology, and/or a mass transport complex with boulders covered in cold-water corals, 
the seabed surrounding the drill site is an area with broadly homogenous sediment cover located 
on the basin floor. Three types of sediment composition were identified from backscatter surveys: 
carbonate sand and rubble, coarse-grained to muddy sediment, and mud-dominated sediment. 
 
Given the water depth at the drilling location, distance from shore, and 3-D exploration seismic, 
multibeam bathymetry, and hull-mounted sub-bottom profiler data obtained of the blocks, no 
mangroves, seagrass, or coral reefs are expected. Similarly, there are no protected areas or 
internationally recognized areas in the blocks. Detailed seafloor observations at the well site(s) will 
be obtained during the Environmental Baseline Study and from a remote operated vehicle upon 
the arrival of the drill rig in advance of drilling to confirm no seafloor sensitivities or artefacts are 
present.  
 
The nearest sensitive areas are Great Bahama Bank (15 miles northeast of the well site), Anguilla 
Cays on Cay Sal Bank (28 miles northwest of the well site), and Cayo Santa María in Cuba (42 
miles south).  
 
Protected species monitoring (95-day duration) conducted by RPS during the 3D seismic survey 
of the block observed3:  

 Four dolphin sightings: pantropical spotted dolphin (Stenella attenuatam) and common 
bottlenose dolphin (Tursiops truncatus). 

 One turtle sighting: the loggerhead sea turtle (Caretta caretta). 

 Four types of fish: flying fish (family Exocoetidae) (almost daily), were observed almost 
daily throughout the reporting period. Mahi-mahi (Coryphaena hippurus) and stingrays 
(suborder Myliobatoidei) were both observed on two days during the reporting period. 
There was a single sighting of a hammerhead shark (family Sphyrnidea) and also one 
sighting of an unidentified shark species (suborder Selachimorpha). 

 33 bird species: The most abundant species identified was the royal tern (Thalasseus 
maximus), with 100 individuals seen across 36 non-concurrent days.  Other commonly 
sighted species included the cattle egret (Bubulcus ibis), magnificent frigatebird (Fregata 
magnificens), and snowy egret (Egretta thula), listed in decreasing frequency. Masked 
boobies (Sula dactylatra) and brown boobies (Sula leucogaster) were also seen on multiple 
days, though less frequently. A limpkin (Aramus guarauna) was observed on one day. The 
species of birds listed above are commonly seen in this region throughout the year. Many 
migrants were also observed, including: many Parulids, such as the American redstart 
(Setophaga ruticilla), yellow-throated warbler (Dendroica dominica), Louisiana waterthrush 
(Parkesia motacilla), and black-throated blue warbler (Setophaga caerulescens), each 

                                                
3 RPS. 2011. Protected Species Monitoring Report. Unpublished report prepared on behalf of Bahamas 

Petroleum Corporation.  
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seen seldom but on more than one day. Notable birds of prey seen during the survey 
included the burrowing owl (Athene cunicularia), peregrine falcon (Falco peregrines), 
merlin (Falco columbarius), and osprey (Pandion haliaetus).  

 No marine invertebrates were observed during the entirety of the seismic survey. 
 
All of the identified wildlife is considered Least Concern according to IUCN Red List categorization, 
except for loggerhead sea turtle, which is considered Endangered, and the yellow-throated 
warbler, which is considered Near Threatened.  
 
Tourism and fishing are important industries in The Bahamas and Cuba, though the well site is 
located far from tourist infrastructure (e.g. hotels) and not visible from shore, and within a busy 
shipping channel, so the drill ship presence will have little effect on fishing. A 500 m safety 
exclusion zone will be required around the drill ship which may require transiting vessels to alter 
their courses slightly, but BPC will implement standard marine navigation mitigation consistent with 
International Regulations for Preventing Collisions at Sea 1972 (COLREGs).  
 
Supply vessels will transit to/from the wellsite and shorebase at Port Fourchon, Louisiana, USA 
through busy shipping lanes and the Gulf of Mexico. Port Fourchon is a major supply base for the 
offshore oil and gas industry in the Gulf of Mexico. Similarly, helicopters will transit to/from the 
wellsite and Miami Executive Airport in Florida, USA, an existing airport.  
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5. Environmental and Social Management Structure 

The objective of this section is to describe how BPC plans to implement the controls, mitigations, 
and management plans described below, and monitor potential impacts of the drilling program. 
 
Responsibility for day-to-day implementation of controls and mitigations will primarily be the 
responsibility of the drilling contractor, Seadrill, and the offshore supply vessel contractor, 
Hornbeck Offshore.  However, BPC Health, Safety, and Environmental (HSE) requirements will 
also be applied.  
 
This section describes BPC, Seadrill and Hornbeck Offshore systems for HSE management 
(Sections 5.1 through 5.3), and the roles and responsibilities relative to the proposed drilling 
program, including implementation of plans required to comply with government of The Bahamas 
requirements and good international industry practices (GIIP), including the IFC Performance 
Standards.  
 

5.1 Bahamas Petroleum Corporation 

BPC, an independent oil and gas exploration company registered in the Isle of Man, holds five 
licenses covering approximately 16,000 km2 (4 million acres) in the territorial waters of The 
Bahamas. As noted in its Health, Safety, Environment, and Security Policy (Figure 8), BPC is 
committed to achieving “zero harm” from activities. To achieve this goal, it has developed an 
Environmental Management System (EMS) consisting of 11 elements: 

1. Leadership and Commitment  
2. People 
3. Risk Management  
4. Operational Control and Standards 
5. Management of Change 
6. Incident and Emergency Management; Corrective Action 
7. Environmental Integrity Related to Customers, Contractors, and Suppliers 
8. Consultation, Communication, and Stakeholders 
9. Performance Measurement, Auditing, Reporting, and Management Review 
10. Information Management, Document Management, and Records 
11. Systems Review 

 
A description of the elements and key expectation of each is provided in Appendix A. As required 
by Part III, Section 9, Paragraph 2(a) of the Petroleum (Offshore Environmental Protection and 
Pollution Control) Regulations, 2016, BPC’s EMS has been developed to be consistent with ISO 
14001 Environmental Management System Standards.  
 
In addition, BPC has implemented an Occupational Health and Safety (OHS) Management System 
which defines the principles by which the company conducts its operations about each and all 
aspects of health and safety (Appendix B).  
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Figure 8: BPC Health, Safety, Environment, and Security Policy 

 

5.1.1 Roles and Responsibilities  
As is common with exploration drilling, responsibility for day-to-day implementation of controls and 
mitigations will primarily be the responsibility of the drilling contractor, Seadrill, and the offshore 
supply vessel contractor, Hornbeck.  Roles and responsibilities of key BPC staff responsible for 
environmental and social management are described in Table 3. 
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Table 3: Roles and Responsibilities of Key Staff 
Staff Roles and Responsibilities 

BPC CEO The CEO will lead the following activities:  

 Setting environmental and social policies and expectations 

 Ensuring compliance with environmental and social policies 

 Ensuring adequate resources are in place to achieve established 

expectations 

 

BPC Environmental Advisor The HSE Manager will lead the following activities:  

 Permitting and compliance 

 HSE management  

 Stakeholder engagement  

 Monitoring and auditing  

 Management of contractors 

 
BPC brings a core team of professionals with extensive oil and gas experience. Staff biographies 
available on the BPC website here: https://www.bpcplc.com/about-us/staff-profiles/ 
 

5.2 Seadrill 

Seadrill is a well-established leader in the worldwide drilling market. It provides offshore drilling 
services to major and independent oil companies engaged in hydrocarbon search, exploration, 
and production activities. Seadrill also provides operational manpower, services, and project 
management for group-owned or operated drilling rigs deployed worldwide. Seadrill’s versatile fleet 
includes harsh-environment semi-submersibles, jack-ups, shallow and deep-water tender rigs, and 
deep-water drill-ships. 
 
Seadrill’s Total Management System (TMS) provides managers and supervisors at all levels with 
expectations represented by policies, directives and requirements. The effective implementation 
of TMS provide a means by which Seadrill HSE goals are achieved, the needs of customers are 
met, and the requirements of regulatory bodies satisfied, while maintaining the health and safety 
of employees and respecting the condition of our environment.  
 
Seadrill’s relevant commitments are described in its Health Policy, Safety Policy, and 
Environmental Policy (Figure 9) and integrated into operations through the Code of Conduct 
required by all workers.4  
 

                                                
4 Seadrill. 2016. Code of Conduct. Available at: https://www.seadrill.com/~/media/Files/S/Seadrill-

V2/documents/code-of-conduct-v16.pdf, last accessed 16 December 2019. 
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Figure 9: Seadrill Health, Safety and Environmental Policies 
 
Seadrill has developed a Safety Case for the West Saturn. The West Saturn Safety Case provides 
continuous assurance that existing HSE risks are effectively managed.  It also provides assurance 
that risks associated with changes to equipment, activities or locations, as well as systemic 
weaknesses identified by incident analyses and audits, are effectively managed. A draft West 
Saturn Safety Case is provided in Appendix C, although this will need to be updated in advance of 
drilling in The Bahamas.  
 
To achieve the expectations defined in the Seadrill management system, the company has 
detailed procedures, including for: Subsea BOP Function Test; Surface BOP Function Test; 
Emergency Disconnect System; Daily and weekly routines and inspections; Operation in Severe 
Weather; Stability and Ballast Operations, etc.  
 

5.2.1 Roles and Responsibilities  
Seadrill will have primary responsibility for environmental and social risk management at the 
operations level.  Offshore drilling is complex and involves many potential hazards and risks. To 
manage these risks, all offshore personnel have relevant roles and responsibilities.  A rig 
organizational chart is presented in Figure 10 and HSE-related roles and responsibilities of line 
management described below. Roles and responsibilities of executive and other staff can be found 
in the West Saturn Safety Case in Appendix C. 
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Figure 10: Drilling Rig Organizational Chart 

 



  
Perseverance Well Exploration Drilling Program Environmental Management Plan  38 

 

Region Head of QHSE Key Responsibilities: 

 Establish and run the Region QHSE department 

 Develop and maintain the Region QHSE management system 

 Investigate, report and follow-up all Region incidents 

 Provide assistance to Region employees on HSE issues, and keep them advised of 
changes to company HSE policies and objectives, Corporate directives and procedures, 
and Region procedures 

 
Director of Operations Key Responsibilities: 

 Conduct performance appraisals for personnel reporting to the position 

 Follow up critical KPIs and verify that operations are conducted in accordance with internal 
and external requirements 
 

Area Manager Key Responsibilities: 

 Ensure that operations are conducted in a safe manner with goal of "no accidents, injuries 
or losses" 

 In charge of all business activities in area of operation, including safety 

 Ensure that rigs are operating according to Seadrill procedures and policies and are in 
compliance with flag/ class authorities 

 Ensure that rigs are well maintained according to Seadrill maintenance system 
 Rig Manager Key Responsibilities 

 Responsible for the day-to-day operations of the Rig, including performance monitoring of 
drilling operations 

 Ensure that adequate resources are provided to implement HSE policies and objectives, 
Corporate directives and procedures, and Region and Rig procedures 

 Plan, schedule, manage and direct vessel maintenance, surveys and repairs 

 Ensure Rig personnel are in compliance with competence and training requirements 
 Onshore Client Representative Key Responsibilities 

 Ensure operators of third-party contractors provide equipment fit for use 

 Ensure that hazards and risks associated with the well programme are identified and 
communicated to Seadrill 

 Communicate changes to the well programme with Seadrill 

 Provide assistance in organising logistical support in case of emergencies 

 Coordinate oil spill clean-up efforts 
 
In-Country HSE Manager Key Responsibilities: 

 Ensure Corporate and Region HSE management system requirements are implemented 
across the rigs operating in that country 

 Identify and develop country specific HSE management system requirements and 
procedures 

 Liaise with the local regulator 
 Offshore Installation Manager Key Responsibilities 

 Demonstrates management's commitment to providing a safe workplace for everyone on 
board and to supervise the rig operation and related activities 

 Support and communicate the Company policies and philosophies, with respect to annual 
objectives and safe work practices 

 Designated "Person in Charge" of all aspects of the Rig operations under his control 

 Report all hazards and positively intervene in all observed unsafe acts 

 Act as the On-Scene Commander for all emergencies that pose a threat to the operation 
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Offshore Client Representative Key Responsibilities: 

 Supplies calculations and programmes to the Drilling Section Leader for drilling operations 

 Promotes positive safety awareness and pollution prevention policy among Client 
personnel on board the rig 

 Ensures operators of third-party contractors provide equipment fit for use 

 Ensures that hazards and risks associated with the well programme are identified and 
communicated to Seadrill 

 Communicates changes to the well programme with Seadrill 

 Ensure compliance with SMS, relevant regulatory requirements and the contract with the 
client 
 

Drilling Section Leader Key Responsibilities: 

 Ensure detailed planning (DDI) ahead of drilling and well operations 

 Ensure that the drilling crews are trained, and the equipment is set up to handle emergency 
situations (e.g. well control, loss of position, heavy weather) 

 Ensure drilling personnel are familiar with relevant well specific operating guidelines and 
procedures for emergency disconnect of LMRP 

 Ensure availability of required equipment and is ready for use 

 Ensure that drilling equipment is operated in a proper manner 

 Report non-compliances to the OIM and client 

 Ensure compliance with SMS, relevant regulatory requirements and the contract with the 
client 

 
Managed Pressure Drilling Section Lead Key Responsibilities: 

 Overall responsible for the safe and efficient execution of all pressure management 
activities. 

 Assist the DSL during the preparation of future drilling operations with pressure 
management. 

 Assist the DSL during the emergency well operations paralysation or control well during 
MPD operations. 

 Integration with the team responsible for Coriolis and MPD choke to be kept clear and 
efficient. 

 
Marine Section Leader Key Responsibilities: 

 Complies with all international and local maritime laws and class regulations to ensure the 
safety of the rig and protection of the environment 

 Ensures the rig’s navigational equipment is maintained, fully functional and that testing, 
and calibration is carried out in accordance with Safety of Life at Sea (SOLAS) regulations 

 Ensures the rig is maintained and operated in accordance with the vessel’s Marine 
Operations Manual 

 Informs the OIM of station keeping, stability status and any potential problems 

 Monitors rig operations for any potential impact on station keeping and stability 

 Oversees supply boat operations within the rig’s five hundred metre zone 
 
Technical Section Leader Key Responsibilities: 

 Ensures the safe and cost-effective operation of mechanical and electrical equipment in 
compliance with statutory regulations and organization’s procedures 

 Supervises repairs, inspections, maintenance of mechanical and electrical equipment 
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 Assists in the planning of refits, major repairs, modifications and surveys 

 Ensures safe use of lifting equipment 

 Ensures compliance to the preventative maintenance system 
 
Safety Officer Key Responsibilities: 

 Participate in daily and work permit meetings. Effectively use and promote all Seadrill’s 
HSE tools which include management of change, permit to work, TBRA, STAR, 5 Point 
Check etc. 

 Maintains visibility on the rig and motivate personnel to take safety related matters seriously 
Participate in planning and execution of the safety meeting 

 Conducts incident and near miss investigations, recommend measures to minimize further 
exposure/risk 

 Observe musters and drills, provide improvement proposals 

 Conducts daily observation round with focus on ram rig, cranes, loose lifting equipment, 
escape ways and Personal Protective Equipment (PPE) 

 Training and instruction in the safety critical procedures 

 Support the development and implementation of QHSE practices and behaviours required 
for safe operations on-board the rig 

 Carry out safety inspections and assists line management in safety audits 
 

5.3 Hornbeck Offshore Services 

Hornbeck Offshore Services (“HOS”) is a leading provider of marine transportation services to the 
oil and gas, construction, and military sectors. They are primarily focused on providing innovative, 
technologically advanced marine solutions to meet the evolving needs of the deepwater and ultra-
deepwater energy industry.  
 
HOS’ commitment to HSE is reflected in the following policies, procedures and practices: 

1. Safety Management System: This manual contains the policies and procedures that HOS 
has adopted to comply with the requirements of the International Safety Management Code 
(ISM Code), a requirement of Chapter IX of the International Convention for the Safety of 
Life at Sea (SOLAS). 

2. Safe Operations Manual: Each employee is trained on the content and a copy is aboard 
each vessel. 

3. Weekly Safety and Environmental Meetings: In these meetings, HOS trains on particular 
elements of our SMS; discuss any hazards; review accidents, injuries and near misses; 
discuss lessons learned; raise safety awareness; and make continuous improvements 
toward Goal Zero. 

4. Job Safety Analysis: A “JSA” is required before beginning routine operational job tasks or 
new work projects that involve hazards or an operational change. 

5. Management of Change: This ensures that both temporary and permanent changes that 
could affect safety to people, impact the environment and/or damage property are identified 
and managed effectively. 
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Figure 11: Hornbeck Offshore Environmental Protection Policy 

 
HOS is committed to a strong HSE culture and uses all available tools to ensure that the scope of 
work is completed with due regard to safety, health, environment, and security. HOS ensures safe 
operations by using such tools as Risk Analysis, Gap Analysis, Bridging Documents, Behaviour 
Based Safety, HAZID, and pre-job orientations. HOS uses leading and lagging indicators to 
evaluate and trend safety, health, environment, and security objectives, including Behaviour Based 
Safety, Near Miss Reports and incident statistics to evaluate and identify areas of excellence or 
improvement. 
 
The commitments to HSE are shared with all employees through the HOS Code of Conduct.5 
Goals for Safety and Environmental performance are established annually and are communicated 
company-wide via New Hire Orientation, Annual Training and Fleet Safety Bulletins.  
 

5.3.1 Roles and Responsibilities 
The supply vessel captains are primarily responsible for environmental and social performance of 
their ships, although they designate actions to others.  Key roles and responsibilities of the supply 
vessel captains include ensuring:  

 Appropriate display of signage with regards to disposal requirements prescribed in 
MARPOL 73/78  

 Waste and recyclable products are managed in accordance with the vessel Garbage 
Management Plan and MARPOL 73/78  

 Maintaining all records regarding wastes and discharges consistent with MARPOL 73/78, 
the Basil Convention on transboundary movement of hazardous waste and related 
requirements 

 Complying with applicable mitigation measures described in this EMP (see below) 
 
  

                                                
5 Hornbeck Offshore. 2014. Code of Conduct. Available at: 

https://hornbeckoffshore.com/public/uploads/compliance_docs/Code-of-Conduct-2014.pdf, last accessed 

17December19. 



  
Perseverance Well Exploration Drilling Program Environmental Management Plan  42 

 

This page intentionally left blank 



  
Perseverance Well Exploration Drilling Program Environmental Management Plan  43 

 

6. Environmental and Social Management Plans and Programs 

BPC environmental and social performance expectations apply to its own activities and those of 
its subcontractors. BPC has selected reputable international contractors that operate to good 
international industry practices (GIIP) to execute the project. As operator, BPC will have ultimate 
responsibility for compliance with the applicable Bahamian laws, GIIP, and IFC Performance 
Standards, though contractors will have an important role.   
 
In addition, a number of operational plans and programs referenced in Sections 6 will be in place 
to protect the environment and people.    
 
Overviews of key plans and programs, and the relationship of each are discussed below. Full 
versions of the plans are appended. In addition to the below, BPC and its contractors have robust 
procedures, guidance, tools, and other documents as part of their environmental and social 
management systems.  
 

6.1 Emergency Response  

Oil and gas drilling programs can result in a number of incidents that require emergency response. 
Key documents that will be implemented to manage emergencies are described below.  
 

6.1.1  BPC Emergency Response Plan 
BPC has developed an Emergency Response Plan (Appendix D) (ERP) for the project.  The 
objective of the BPC ERP is to provide the overall structure and interfaces between the West 
Saturn based staff of Seadrill, BPC and Contractors and the onshore emergency response 
capability of the Emergency Response Room and BPC Incident Management Team and 
associated resources to be made available in support during an offshore emergency. 
 
The BPC ERP defines:  

 Roles and responsibilities of BPC and contractor staff 

 Provides checklists for potential incidents, including:  
o Fire/Explosion 
o Gas Escape 
o Helicopter crash 
o Loss of well control (blowout) 
o Evacuation 
o Sever weather 
o Vessel collision 
o Helicopter ditch 
o Man overboard 
o Medical accidents 
o Criminal acts 
o Bomb threat 
o Oil spill  
o Equipment failure 
o Failure of station keeping devices 
o Grounding 
o Failure of installation structure 
o Radiation release 
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 Contact information for relevant parties 

 Medical evacuation plan 

 Notification matrix 
 
The ERP designates roles and responsibilities of all emergency response personnel in an easy to 
use format (checklists). Internal communication protocol between BPC employees is provided, 
including an organizational chart and clear contact information for each party. The ERP also lists 
the contact information and protocol for third parties such as government agencies, local and 
regional support.  
 
A management team will be available 24-hours a day to help ensure that resources are mobilized 
to respond to an incident. 
 

6.1.2  Seadrill Emergency Response  
The Seadrill team on the West Saturn will have primary responsibility for responding to emergency 
incidents on the rig. Part 5 of the West Saturn Safety Case (Appendix C – Tab 5) describes 
Seadrill’s emergency response arrangements for the West Saturn, including: 

 Emergency Response Management (philosophy, approach, strategy, shutdown systems, 
emergency analysis, etc.) 

 Control, Command and Communication (command structure, team make up and roles, 
competence of personnel required, facilities, external support, onshore support, 
coordination with BPC, communications protocols, etc.) 

 Training (drills, exercises, inductions, etc.) 

 Temporary Refuge (locations) 

 Details of Evacuation and Escape Equipment (systems, evacuation routes, means of 
rescue, etc.)  

 
In the event of an incident, the West Saturn Contingency Manual (Appendix C – Tab 13) 
implemented to ensure that Emergencies on West Saturn are conducted in a safe and efficient 
manner and in accordance to legislation and Seadrill’s internal requirements. This manual 
describes the organization, action plans and available resources in order to avoid a hazardous 
situation developing into an accident. 
 
These documents are appended, though are still in draft form and need to be updated with 
information specific to this drilling program.  
 

6.1.3  Hornbeck Offshore Emergency Response  
Emergency response on vessels is highly regulated by IMO regulations enforced through vessel 
class certification. Hornbeck has operated under an established Safety Management System in 
accordance with the ISM code since 1999. Since establishing the Safety Management System, all 
vessels and office locations have been audited internally on an annual basis.  
 
The specific vessels for the program have not yet been selected, but each will have a Safety 
Management System Manual that contains the policies and procedures to respond to an 
emergency incident. Safety Management System Manuals are typically divided into the following 
sections: 

 Safety and environmental policy 

 Designated person 

 Resources and personnel 
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 Master’s responsibilities and authority 

 Company’s responsibility and authority 

 Operational procedures 

 Emergency procedures 

 Reporting of accidents 

 Maintenance and records 

 Documentation 

 Review and evaluation 
 

6.2 Oil Spill Response 

6.2.1  BPC Oil Pollution Emergency Plan 
The drilling rig and support vessels will be outfitted with the necessary safety and emergency 
response equipment to manage all potential emergencies. Of particular concern is ensuring 
equipment and response capabilities are in place to manage oil spills.  
 
BPC has developed an Oil Spill Response Plan (OPEP) (Appendix E) consistent with the 
Petroleum (Offshore Environmental Protection and Pollution Control) Regulations, 2016.  The 
OPEP applies to any hydrocarbon spills resulting from the project, including spills from the 
exploration well, the drilling rig and/or support vessels.  
 
In the event of a situation where an oil spill has occurred and is considered to be beyond the 
Company's response capability, both industry and Government support will be activated in the 
form of a tiered response. The OPEP is intended to interface externally with the Bahamas National 
Oil Spill Contingency Plan (BNOSCP), and internally with BPC and drilling contractor (Seadrill) 
Emergency Response Structure and Plans. Presently, the BNOSCP has yet to be fully 
implemented. The OPEP is intended to integrate with the BNOSCP and will comply with its 
requirements, when it is fully implemented. The OPEP is also intended to interface externally with 
the Shipboard Oil Pollution Emergency Plans (SOPEP) for the ultra-deepwater drillship Seadrill 
West Saturn, prepared and implemented by the operator of the facility – Seadrill and Hornbeck. 
The SOPEPs (described below) have been prepared in accordance with the requirements of 
regulation 26 of Annex I and regulation 16 of Annex II of the International Convention for the 
Prevention of Pollution from Ships, MARPOL Consolidated edition 2006.  
 
The OPEP includes the following key sections:  

 Document Control 

 Oil Spill Risk Identification, Assessment and Prevention 

 Emergency Response Procedures for Spills of Oil and other Hazardous Substance 

 Well Control measures 
 

6.2.2  West Saturn Shipboard Oil Pollution Emergency Plan 
While BPC will have ultimate responsibility for an oil spill, Seadrill will have primary responsibility 
for initial response actions. The West Saturn SOPEP (attached to Appendix G of the OPEP) 
defines what steps crew must take in the event of a spill. It builds off the Emergency Response 
Manual but is specific to spills. The SOPEP contains: 

 Roles and responsibilities of the team and scope of the plan 

 Clear flowcharts on response process 

 Guidance on when and how to report spills 

 Instructions on how to respond to various spill types / incidents 
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 Requirements for training and drills 

 Documentation requirements, including Oil Record Book 

 Contact information of relevant organizations 
 

6.2.3  Hornbeck Offshore SOPEP 
Like above, all Hornbeck Offshore vessels will have MARPOL 73/78 compliant SOPEPs.  These 
are a critical requirement of offshore vessels in international maritime law and mandatory. An 
example SOPEP is provided in Appendix E of the OPEP and includes:  

 General information 

 Notification procedures 

 Shipboard spill mitigation procedures 

 Shore-based response activities 

 Contacts 

 Training procedures 

 Exercises 

 Review process 
 

6.3 Waste Management  

Oil and gas drilling programs produce various types of solid and liquid waste, and managing these 
wastes is an integral part of operating a successful drilling program that minimizes environmental 
and social impacts.  
 
Relevant plans for managing waste are described below.  
 

6.3.1  BPC Garbage Management Plan 
Wastes will be generated on the rig and on supply vessels. Both the rig and all vessels will have 
their own plans for managing wastes. BPC developed an overarching Garbage Management Plan 
(Appendix F) to define international requirements for waste management and to define 
expectations of how each waste stream generated by the project should be managed. The BPC 
Garbage Management Plan also describes proper handling, accumulation, storage, transportation, 
and disposal of the wastes.  
 
This plan is designed to minimize the impact on the environment and comply with Bahamas and 
international environmental regulations related to proper waste management. The primary strategy 
is to recycle, with the backup to comply with disposal regulations and best practices. The plan will 
be updated as needed. Each minimization technique will be investigated for its potential to provide 
lower impact, cost savings, improved operating efficiency, reduced regulatory concerns, and 
improved community relations. 
 
This plan complies with GIIP, Petroleum (Offshore Environmental Protection and Pollution Control) 
Regulations, and MARPOL requirements for ships such as the Seadrill 
West Saturn. 
 

6.3.2  West Saturn Garbage Management Plan 
The West Saturn has a Garbage Management Plan attached to the BPC Garbage Management 
Plan found in Appendix F, Attachment B), that complies with requirements of Regulation 10 of the 
revised MARPOL Annex V (IMO Resolution MEPC.201 (62) Corr.1). 
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The purpose of this Plan is to provide guidance to the Master and crew on board the ship on the 
procedures for collecting, storing, processing and disposing of garbage, including the use of the 
equipment on board. It details the specific ship’s equipment and arrangements, and the location 
of equipment operating manuals.  
 

6.3.3  Hornbeck Offshore Garbage Management Plans 
As with the West Saturn, all supply vessels are required by MARPOL 73/78 to have approved 
Garbage Management Plans. The specific vessels to support the project are not yet determined, 
but an example Hornbeck Offshore Garbage Management Plan of a similar class (size) ship is 
included in the BPC Garbage Management Plan found in Appendix F, Attachment C. 
 

6.4 Ballast Water Management  

The IMO developed and adopted “The International Convention for The Control and Management 
of Ships Ballast Water Ballast Water and Sediments, 2004” (Ballast Water Management 
Convention) with the aim of protecting the marine environment from the transfer of harmful aquatic 
organisms in ballast water carried by ships. The convention, which entered into force in 2017, 
requires all ships of 400 gross tonnage and above to possess an International Ballast Water 
Management Certificate. All applicable vessels that support the project will have requisite 
certification under this convention and implement a Ballast Water Management Plan that define 
ballast water management procedures required by the convention. All exchanges will be tracked 
in a ballast water record book.  
 

6.5 Stakeholder Engagement Plan  

The Bain, Cooper, Donaldson and Eneas Blocks are located at the southwest edge of the Great 
Bahama Bank, north of Cuba. The Perseverance well (i.e. B-north) is located in the Cooper block 
at a water depth of 1,689 ft (~515 m), 90.9 miles (~146.3 km) from Andros Island, 84.2 miles 
(~135.5 km) from Cay Sal and 41.3 miles (~66.4 km) from the nearest Cuban islands.  
 
Given the distance from shore, the interactions with stakeholders at the well site are expected to 
be limited, primarily shipping and potentially fishermen. However, BPC recognizes the importance 
of stakeholder engagement and is committed to responsible offshore oil and gas development. 
BPC also understands the need to engage with many government authorities and communicate 
externally to interested parties to inform them of activities, potential impacts, and mitigation 
measures, and inform them on how to access the project Grievance Mechanism.  
 
BPC has conducted significant stakeholder engagement since 2011 and will continue to engage 
with stakeholders as the spud date approaches. To support project planning, BPC conducted 
stakeholder identification and mapping and developed a Stakeholder Engagement Plan (SEP) 
(Appendix H).   
  
The purpose of the SEP document is to: 

 Identify requirements for consultation  

 Define consultation objectives 

 Increase efficiency by defining stakeholder engagement and disclosure techniques  

 Define how stakeholder engagement will be documented and tracked 

  
The SEP draws on GIIP, including guidance documents of IFC, IPIECA, and other groups.   
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6.6 Grievance Mechanism 

In an effort to align stakeholder engagement activities with GIIP, including the IFC Performance 
Standards, and to facilitate two-way information exchange with stakeholders, BPC developed a 
Grievance Mechanism (Appendix I). The Grievance Mechanism is a deliberate management 
process to effectively and proactively manage feedback from communities and stakeholders, 
including any grievances or concern, thereby ensuring greater appreciation and understanding of 
the company’s activities.  
 
The Grievance Mechanism is one aspect of the broader engagement and communications strategy 
adopted by BPC. It specifically seeks to ensure that BPC is able to build and maintain its social 
license to operate for its activities (the company has been active since 2007) and specifically for 
its 2020 exploratory drilling program in the Bain, Cooper, Donaldson and/or Eneas blocks.  
 
The purpose of the Grievance Mechanism is to define the procedure for managing stakeholder 
concerns and complaints in a planned, timely, and respectful manner. 
 

6.7 Basis of Design and Compliance with IMO Requirements  

Application of design standards form the foundation of environmental protection and codify 
standard controls for managing potential impacts. The drill ship and supply vessels will be classed 
by classification societies which certify the vessels were constructed and maintained in accordance 
with Class rules, and that they meet good engineering practices, and relevant design and safety 
standards.  
 
In addition, three international treaties are particularly important to the project that relate to 
maritime traffic, vessel collision prevention and environmental protection. These are COLREGs 
(1972), MARPOL (1973/1978) and SOLAS (1974). Many of the standard controls oil and gas 
companies implement were developed to meet these international standards, see Section 3.2 for 
more details on these key treaties. Rules for implementing each of these agreements have been 
developed and are administered by the IMO. The Bahamas is one of 166 IMO member countries. 
 
All vessels will maintain a complete set of up to date certificates including those below, as 
applicable, related to the IMO environmental Codes and Resolutions: 

 Certificate of Classification: Verifies that a vessel is in compliance with the rules of the 
classification society. 

 International Anti-fouling System Certificate: Verifies that the paint used on the vessel hull 
to control or prevent attachment of unwanted organisms is in compliance with IMO regulations. 

 Safety Management Certificate:  ISM Code requires owners and operators to set in place a 
Safety Management System. A Safety Management Certificate is issued for each ship under 
the Company Safety Management System after an audit.  

 International Oil Pollution Prevention Certificate: The IOPP certificate is issued for ships in 
compliance with the MARPOL 73/78 convention. The IOPP certificate gives details of all oily 
water separation and filtering equipment and also the associated monitoring equipment 
required under the convention. 

 International Sewage Pollution Prevention (ISPP) Certificate: The ISPP certificate is issued 
for ships in compliance with MARPOL 73/78 Annex IV.  

 International Air Pollution Prevention Certificate (IAPP): International air pollution 
requirements of MARPOL 73/78 Annex VI establish limits on nitrogen oxides (NOx) emissions 
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and require the use of fuel with lower sulphur content when operating in U.S. waters or within 
200 nautical miles of the coast of North America. 

 International Energy Efficiency Certificate (vessels only, not drill ship): Required by 
MARPOL Annex VI, confirming measures for improving the energy efficiency of a ship are in 
place. 

 International Ballast Water Management Certificate: The Ballast Water Management 
Convention requires applicable vessels to have an International Ballast Water Management 
Certificate.  

 

6.8 Compliance with Standard Operating Procedures  

A variety of international standards will apply to the drilling operations, including operational 
integrity, safety and environmental standards of API6 as well as safety and environmental 
guidelines issued by the International Oil and Gas Producers Forum (IOGP – www.iogp.org) and 
the International Petroleum Industry Environmental Conservation Association (IPIECA – 
www.ipieca.org).  API and related engineering standards are integrated into oil and gas driller 
standard operating procedures and training.  For example, standard procedures for refuelling, 
handling and managing wastes and monitoring discharges will be followed to ensure protection of 
the environment. 
 

6.9 Limitations to Project Site Access 

The drilling rig is considered a vessel with restricted manoeuvrability under COLREGs. Under 
these rules, other vessels are required to give way and pass at safe distances to the rig. Industrial 
fishing vessels and other vessels may pass safely near the study area. There will be a safety zone 
of 1 km established around the drilling site to protect the health and safety of members of the 
public. Due to the offshore location of the project, artisanal fishing boats are not expected to be 
near the project site; however, members of the local fishing communities will be informed in 
advance of the Project and about the safety zone.  
 
BPC will inform maritime authorities prior to rig mobilization regarding detailed routes, rig locations, 
exclusion zones and scheduling plans through established means of communication. Notification 
to mariners would be provided by the following methods:  
1. VH Channel 16 
2. Notifications published in the local media (i.e. ZNS, community announcements, and the 

community page) and provided to local government 
 
The drilling rig captain will monitor nearby vessel movements and provide warnings by radio and 
other means (including deploying a support vessel) to notify and redirect other vessels if needed.  
 

6.10 Program for Inspection and Maintenance  

Routine maintenance is a key control in oil and gas operations. Prior to drilling, the BOP system 
and emergency shutdown system, among other key components, will be inspected prior to spud. 
During drilling there will be daily maintenance inspections of equipment to ensure they are 
maintained in good order.  
 

                                                
6  Formerly the American Petroleum Institute, API maintains over 500 standards covering all aspects of the 

oil and gas industry (http://www.api.org/) including standards for the protection of health and safety. 
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Oil and gas drillers employ strict routine maintenance, including detailed logs of all parts and 
preventative maintenance to avoid incidents.  
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7. Potential Impacts 

Potential impacts of the project were identified and evaluated in the EIA. A summary of the potential 
impacts is presented in Table 4.  
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Table 4: Identification and Evaluation of Potential Impacts 
Impact 

Identification 
Source of 
Potential 
Impact 

Affected 
Resource 

Nature of Potential Impact EIA 
Section 

Intensity Scope Duration Overall 
Consequen

ce Level 
and Score 

Likelihood 
Level and 

Score 

Significance 

Mobilization and Rigging-up (Phase 1) 

1A1 Loading fuel 
and other 
materials 
onto the 
drilling rig 

Marine water 
quality  

Degradation of water quality 
from an accidental spill of 
fuel or other hazardous 
materials  
 

5.4.1.1 Reversible Localized Short-
term 

Moderate 
(2) 

Seldom 
(1) 

Medium 

1A2 Loading fuel 
and other 
materials 
onto the 
drilling rig 

Marine fauna Potential mortalities or 
oiling of marine fauna (fish, 
plankton, mammals, sea 
birds, or sea turtles) as a 
result of an accidental fuel 
or other material spill  

5.4.1.2 Reversible 
(at the 
habitat 
level)  

Localized Short-
term 

Moderate 
(2) 

Seldom 
(1) 

Medium 

1B1 Attaching 
transponder
s to the sea 
floor 

Marine fauna Damage to potentially 
sensitive benthic organisms 
and their habitat from 
attaching transponders to 
the sea floor 

5.4.1.2 Reversible Localized Medium
-term 

Moderate 
(2) 

Seldom 
(1) 

Medium 

1B2 Attaching 
transponder
s to the sea 
floor 

Submerged 
Archaeologic
-al 
Resources 

Potential damage to 
archaeological resources 
resulting from attaching 
transponders to the sea 
floor 

5.4.1.3 Irreversible Localized Long-
term 

Moderate 
(2) 

Seldom 
(1) 

Medium 

1B3 Attaching 
transponder
s to the sea 
floor 

Marine water 
quality 

Potential degradation of 
water quality resulting from 
sediment disruption from 
attaching transponders to 
the sea floor 

5.4.1.1 Reversible Localized Short-
term 

Negligible 
(0) 

Probable 
(3) 

Low 

1B4 Attaching 
transponder
s to the sea 
floor 

Sediments Disruption of sea floor 
sediments from attaching 
transponders to the sea 
floor 

5.4.1.4 Reversible Localized Short-
term Negligible 

(0) 
Probable 

(3) 
Low 

See also Vessel Operations (Phase 4) and Ancillary Activities (Phase 5) 
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Impact 
Identification 

Source of 
Potential 
Impact 

Affected 
Resource 

Nature of Potential Impact EIA 
Section 

Intensity Scope Duration Overall 
Consequen

ce Level 
and Score 

Likelihood 
Level and 

Score 

Significance 

Drilling (Phase 2) 

2A1 Operation of 
the drilling 
rig 
 

Marine water 
quality 

Degradation of marine 
water quality due to 
potential accidental oil spill 
(loss of well control)  

5.4.2.1 Reversible Dispersed Medium
-term Major  

(3)  
Seldom 

(1) 
Medium 

2A2 Operation of 
the drilling 
rig 
 

Marine fauna Potential accidental oiling 
and/or mortality of marine 
fauna resulting from an oil 
spill (loss of well control)  

5.4.2.3 Reversible 
(at habitat 
level)  

Dispersed Medium
-term Major 

(3) 
Seldom 

(1) 
Medium 

2A3 Operation of 
the drilling 
rig 
 

Sensitive 
shoreline 
features  

Potential accidental oil spill 
reaching shoreline fouling 
habitat (loss of well control) 

5.4.2.4 Reversible Dispersed Medium 
to long-
term 

Major 
(3) 

Seldom 
(1) 

Medium 

2A4 Operation of 
the drilling 
rig 
 

Seafloor 
sediments 

Degradation of seafloor 
sediments from accidental 
oil spill (accumulation on 
the sea floor) 

5.4.2.6 Reversible Dispersed Medium
-term 

Moderate 
(2) 

Seldom 
(1) 

Medium 

2A5 Operation of 
the drilling 
rig 
 

Local 
economy / 
communities 

Potential accidental oil spill 
impacting fish or reaching 
fishing areas and/or tourism 
areas, limiting income of the 
local communities (loss of 
well control) 

5.4.2.8 Reversible Dispersed Medium
-term 

Major 
(3) 

Seldom 
(1) 

Medium 

2A6 Operation of 
the drilling 
rig 
 

Submerged 
Archaeologic
-al 
Resources 

Potential damage to 
submerged archaeological 
resources (e.g., possible 
shipwrecks) near well site 

5.4.2.9 Irreversible Localized Long-
term Moderate 

(2) 
Seldom 

(1) 
Medium 

2A7 Operation of 
the drilling 
rig 
 

Local 
economy / 
communities 

Potential damage to subsea 
telecommunications 
infrastructure  

5.4.2.8 Reversible Dispersed Medium
-term Major 

(3) 
Improbable 

(0) 
Medium 
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Impact 
Identification 

Source of 
Potential 
Impact 

Affected 
Resource 

Nature of Potential Impact EIA 
Section 

Intensity Scope Duration Overall 
Consequen

ce Level 
and Score 

Likelihood 
Level and 

Score 

Significance 

2B1 Storage and 
use of 
potentially 
hazardous 
materials 
 

Marine water 
quality  

Degradation of water quality 
from accidental spill of 
potentially hazardous 
materials  

5.4.2.1 Reversible Localized Short-
term 

Moderate 
(2) 

Seldom 
(1) 

Medium 

2B2 Storage and 
use of 
potentially 
hazardous 
materials 
 

Marine fauna  Degradation harm to marine 
fauna as a result of 
accidental release or spill of 
fuel or other hazardous 
materials 

5.4.2.3 Reversible 
(at the 
habitat 
level) 

Localized Short-
term 

Moderate 
(2) 

Seldom 
(1) 

Medium 

2C1 Use and 
consumptio
n of natural 
resources 

Environment Extraction and use of 
natural resources 

5.4.2.10 Reversible Localized Short-
Term Negligible 

(0) 
Probable 

(3) 
Low 

2D1 Penetration 
of and 
drilling 
through the 
seafloor 

Benthos Disruption of benthos 
surrounding location of drill 
bit 

5.4.2.6 Reversible Localized Short-
term 

Moderate 
(2) 

Seldom 
(1) 

Medium 

2E1 Generation 
and disposal 
of drill 
cuttings and 
fluids 

Sea floor 
sediments 

Degradation of the quality of 
seafloor sediments from 
discharge of drill cuttings 

5.4.2.5 Irreversible Localized Short-
term 

Moderate 
(2) 

Seldom 
(1) 

Medium 

2E2 Generation 
and disposal 
of drill 
cuttings and 
fluids 

Marine water 
quality 

Degradation of marine 
water quality from 
discharge drill cuttings  

5.4.2.2 Reversible Dispersed Short-
term 

Moderate 
(2) 

Seldom 
(1) 

Medium 

2E3 Generation 
and disposal 
of drill 
cuttings and 
fluids 

Benthos Degradation of benthic 
habitat resulting from 
discharge of drill cuttings 
and physical smothering. 

5.4.2.5 Reversible Dispersed Medium
-term 

Moderate 
(2) 

Seldom 
(1) 

Medium 
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Impact 
Identification 

Source of 
Potential 
Impact 

Affected 
Resource 

Nature of Potential Impact EIA 
Section 

Intensity Scope Duration Overall 
Consequen

ce Level 
and Score 

Likelihood 
Level and 

Score 

Significance 

2F1 Generation 
of air 
emissions 

Air quality Degradation of air quality 
from combustion fuels used 
in mechanized equipment 
needed to support drilling 

5.4.2.7 Reversible Dispersed Short-
term Moderate 

(2) 
Seldom 

(1) 
Medium 

2G1 Generation 
of noise  
 

Marine fauna Potential disruption to 
marine fauna (esp. marine 
mammal) behaviour due to 
generation of noise (both 
above sea level and sub-
marine noise) 

5.4.2.3 
 

Reversible Localized Short-
term 

Minor 
(1) 

Probable 
(3) 

Low 

2H1 Generation 
of vibration 

Marine fauna Disruption of marine fauna 
(esp. benthos) from 
vibration caused by drilling 
and associated activities 

5.4.2.3 Reversible Localized Short-
term Minor 

(1) 
Probable 

(3) 
Low 

2I1 Generation 
of light 
source 
 

Marine fauna Potential disruption to 
marine fauna (esp. sea 
turtle) behaviour due to 
lighting 

5.4.2.3 Reversible  Dispersed Short-
term Minor 

(1) 
Occasional 

(2) 
Low 

2I2 Generation 
of light 
source 

Local 
economy 

Potential aesthetic impact 
of rig due to lighting  

5.4.2.8 Reversible Dispersed Medium
-term 

Negligible 
(0) 

Occasional 
(2) 

Low 

  2J1 Physical 
presence of, 
and safety 
zone 
around, the 
drilling rig 

Local 
economy 

Potential disruption of 
fishing (industrial and 
artisanal) and shipping 
activities resulting from 
avoidance of the drilling rig 
from the safety zone 

5.4.2.8 Reversible Localized Medium
-term 

Moderate 
(2) 

Occasional 
(2) 

Medium 

2K1 Routine 
discharges 
 

Marine water 
quality 

Degradation of marine 
water quality from routine 
discharges 

5.4.2.2 Reversible Dispersed Short-
term 

Moderate 
(2) 

Seldom 
(1) 

Medium 

2K2 Routine 
discharges 
 

Marine fauna Harm to marine fauna from 
routine discharges 

5.4.2.3 Reversible Dispersed Short-
term 

Minor 
(1) 

Probable 
(3) 

Low 

See also Vessel Operations (Phase 4) and Ancillary Activities (Phase 5) 
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Impact 
Identification 

Source of 
Potential 
Impact 

Affected 
Resource 

Nature of Potential Impact EIA 
Section 

Intensity Scope Duration Overall 
Consequen

ce Level 
and Score 

Likelihood 
Level and 

Score 

Significance 

Decommissioning and Abandonment (Phase 3) 

3A1 
 

Well 
suspension 
or 
abandonmen
t 

Sediments Disruption of sea floor 
sediments during well 
plugging and abandoning 
operations 

5.4.3.1 Reversible Localized Short-
term 

Negligible 
(0) 

Probable 
(3) 

Low 

3A2 Well 
suspension 
or 
abandonmen
t 

Marine water 
quality 

Potential degradation of 
water quality resulting from 
accidental release of 
residual formation fluids into 
the marine environment 

5.4.3.2 Reversible Dispersed Short-
term 

Minor 
(1) 

Seldom 
(1) 

Low 

3A3 Well 
suspension 
or 
abandonmen
t 

Marine fauna Potential disruption of 
benthic species during well 
suspension and 
abandonment operations 

5.4.3.3 Reversible 
(at the 
habitat 
level) 

Localized Short-
term 

Minor 
(1) 

Seldom 
(1) 

Low 

3B1 Loading fuel 
and other 
materials 
used in the 
drilling rig 

Marine water 
quality  

Degradation of water quality 
from accidental spill of fuel 
or other hazardous 
materials  

5.4.3.2 Reversible Dispersed Short-
term 

Moderate 
(2) 

Seldom 
(1) 

Medium 

3B2 Loading fuel 
and other 
materials 
used in the 
drilling rig 

Marine fauna Potential mortalities or 
oiling of marine fauna (fish, 
plankton, mammals, sea 
birds, or sea turtles) as a 
result of an accidental fuel 
or other material spill  

5.4.3.3 Reversible 
(at the 
habitat 
level) 

Localized Short-
term 

Moderate 
(2) 

Seldom 
(1) 

Medium 

3C1 Removing 
transponder
s from the 
sea floor 

Sediments Disruption of sea floor 
sediments during removal 
of transponders and/or 
anchors 

5.4.3.1 
 
 

Reversible Localized Short-
term  Negligible 

(0) 
Probable 

(3) 
Low 

3C2 Removing 
transponder
s from the 
sea floor 

Marine water 
quality 

Potential degradation of 
water quality resulting from 
sediment disruption during 
removal of transponders 
and/or anchors 

5.4.3.2 Reversible Localized Short-
term 

Negligible 
(0) 

Probable 
(3) 

Low 
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Impact 
Identification 

Source of 
Potential 
Impact 

Affected 
Resource 

Nature of Potential Impact EIA 
Section 

Intensity Scope Duration Overall 
Consequen

ce Level 
and Score 

Likelihood 
Level and 

Score 

Significance 

3C3 Removing 
transponder
s from the 
sea floor 

Marine fauna Damage to benthic 
organisms and their habitat 
from removal of 
transponders and/or 
anchors 

5.4.3.3 Reversible 
(at the 
habitat 
level) 

Localized Short-
term 

Negligible 
(0) 

Seldom 
(1) 

Low 

See also Vessel Operations (Phase 4) and Ancillary Activities (Phase 5) 

Vessel Operations (Phase 4) 

4A1 Movement 
of support 
vessels and 
drilling rig 

Marine water 
quality 

Potential degradation of 
marine water quality due to 
an accidental fuel or other 
materials spill. 

5.4.4.1 Reversible Dispersed Medium
-term Moderate 

(2) 
Seldom 

(1) 
Medium 

4A2 Movement 
of support 
vessels and 
drilling rig 

Marine fauna Potential harm to marine 
fauna (fish, plankton, 
mammals, sea birds, or sea 
turtles) as a result of an 
accidental fuel or other 
material spill  

5.4.4.3 Reversible Dispersed Medium
-term 

Moderate 
(2) 

Seldom 
(1) 

Medium 

4A3 Movement 
of support 
vessels and 
drilling rig 

Marine fauna Potential damage to marine 
fauna from contact with hull 
or propeller (esp. sea 
turtles) 

5.4.4.3 Reversible Localized Medium
-term Moderate 

(2) 
Seldom 

(1) 
Medium 

4A4 Movement 
of support 
vessels and 
drilling rig 

Sensitive 
shoreline 
features 
(estuaries, 
beaches, 
lagoons) 

Potential degradation of 
sensitive coastal feature 
habitat due to an accidental 
fuel or other material spill  

5.4.4.4 Reversible Dispersed Medium
-term 

Moderate 
(2) 

Seldom 
(1) 

Medium 

4A5 Movement 
of support 
vessels and 
drilling rig 

Local 
economy / 
communities  

Potential accidental oil spill 
impacting fish and 
potentially reaching and 
fouling fishing/mariculture 
areas (vessel fuel tank 
rupture at sea) 

5.4.4.6 Reversible Dispersed Medium
-term 

Moderate 
(2) 

Seldom 
(1) 

Medium 
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Impact 
Identification 

Source of 
Potential 
Impact 

Affected 
Resource 

Nature of Potential Impact EIA 
Section 

Intensity Scope Duration Overall 
Consequen

ce Level 
and Score 

Likelihood 
Level and 

Score 

Significance 

4A6 Movement 
of support 
vessels and 
drilling rig 

Local 
economy / 
communities 

Potential disruption of 
fishing activities (industrial 
and artisanal) and shipping 
routes resulting from 
increased marine traffic and 
movement of vessels of 
“limited manoeuvrability” 

5.4.4.7 Reversible Dispersed Short-
term 

Minor 
(1) 

Occasional 
(2) 

Low 

4B1 Storing fuel 
and other 
hazardous 
liquids on 
vessels, and 
refuelling 
operations 

Marine water 
quality 

Potential degradation of 
water quality due to 
accidental spill of fuel or 
other materials at the drill 
site or at port 

5.4.4.1 Reversible Dispersed Medium
-term 

Moderate 
(2) 

Seldom 
(1) 

Medium 

4C1 Generation, 
storage, 
transport 
and disposal 
of solid 
waste 

Marine water 
quality 

Potential degradation of 
water quality due to 
accidental release of solid 
waste to the marine 
environment   

5.4.4.1 Reversible Localized Short-
term 

Moderate 
(2) 

Seldom 
(1) 

Medium 

4D1 Routine 
discharges 

Marine water 
quality 

Potential degradation of 
marine water quality in the 
immediate vicinity around 
pipe discharge point 

5.4.4.2 Reversible Localized Short-
term Moderate 

(2) 
Seldom 

(1) 
Medium 

4E1 Generation 
of air 
emissions 
 

Air quality  Degradation of local air 
quality due to the emission 
of exhausts from 
combustion engines 
(program vessels and 
machinery) and cumulative 
addition to global 
greenhouse gas levels 

5.4.4.5 Reversible Dispersed Short-
term 

Minor 
(1) 

Probable 
(3) 

Low 

4F1 Generation 
of noise 
 

Local 
communities 

Disruption of local 
community lifestyles from 
generation of noise from 
passing helicopters 

5.4.4.6 Reversible Localized Short-
term Minor 

(1) 
Occasional 

(2) 
Low 
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Impact 
Identification 

Source of 
Potential 
Impact 

Affected 
Resource 

Nature of Potential Impact EIA 
Section 

Intensity Scope Duration Overall 
Consequen

ce Level 
and Score 

Likelihood 
Level and 

Score 

Significance 

4F2 Generation 
of noise 

Marine 
Fauna 

Potential disruption to 
marine fauna (esp. marine 
mammal) behaviour due to 
generation of noise from 
supply vessel movement 

5.4.4.3 Reversible Dispersed Short-
term 

Minor 
(1) 

Probable 
(3) 

Low 

See also Ancillary Activities (Phase 5) 

Ancillary Activities (Phase 5) 

5A1 Demand for 
public 
services 

Local 
economy / 
communities 

Potential strain to agencies 
from oversight of project  

5.4.5.1 Reversible Localized Short-
term 

Minor 
(1) 

Probable 
(3) 

Low 

5B1 Purchasing 
goods and 
services to 
support the 
program 

Local 
economy / 
communities 

Potential benefit to 
employment and economy 

5.4.5.2 Reversible Localized Short-
term 

Minor 
(1) 

Probable 
(3) 

Low 
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8. Controls and Mitigation Measures 

One of the key purposes of impact assessment is to ensure mitigation measures are defined and 
implemented to manage significant impacts. BPC will implement a mitigation hierarchy (Figure 12) 
seeking to first avoid potential impacts. If avoidance is not possible, BPC will minimize potential 
impacts through design alternatives and/or implementation of standard controls and mitigation. 
Where residual impacts are above an acceptable level, compensation and/or offsets will be 
provided.  
 

 
Figure 12: Mitigation Hierarchy 

 
Source: Acorn International 
 

As described in Chapter 5 of the EIA, the EIA team used a methodology for impact evaluation that 
assessed the consequence and likelihood of each event to determine an overall significance rating 
of high, medium or low. These impact categories are used to determine the required level of 
mitigation. A “low” category indicates a potential impact that is at an acceptable level given that 
standard operating procedures and best practices will be applied. A “medium” category is a 
potential impact that requires mitigation in order to bring the potential impact down to a low level. 
Finally, a “high” category represents a major or moderate consequence or probable likelihood and 
requires either an alternative approach or design, or a mitigation measure that will minimize the 
potential impact. Figure 13 shows the Impact Categories. 
 

 
Figure 13: Impact Categories and Management Requirements 

 
All the impacts identified for the project were found to be of low or medium level significance.  
 
When evaluating proposed mitigation measures for potential impacts, the EIA team focused on 
medium level impacts and recommended measures that once applied will reduce the level of these 
medium impacts to low. The majority of medium level potential impacts are associated with 

High (3)

Medium (2)

Low (1)

Requires mitigation

Requires alternative approach/design and 

mitigation to minimize impact

Proceed with care, apply standard controls but 

no additional mitigation needed
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“accidental” events, primarily spills (as opposed to routine events like air emissions that are known 
to occur).    
 
The mitigation measures recommended (Table 5) are based on the EIA Team’s experience on 
similar assignments worldwide and international guidance documents  
 

8.1 Residual Impacts 

After developing mitigation measures, the impacts were re-evaluated to determine whether the 
proposed mitigation measures would be effective in bringing all the “medium” level impacts down 
to “low” level impacts. In each case, it was determined that when properly and consistently applied, 
the proposed mitigation measures were determined to bring all potential impacts for the project to 
a low level.  
 
The most significant potential impacts, degradation of water quality, marine fauna, sensitive 
shorelines and local economy as a result of a possible oil spill (for example, from a blowout), will 
be limited by the standard marine navigation and BOP controls in place, experience and training 
of the personnel, adherence to policies and procedures established in the drilling plan and 
continuous oversight and auditing and further reduced by the mitigation measures proposed in this 
chapter. Effective application of the mitigation measures proposed related to oil spill response will 
be sufficient to ensure the overall impact is maintained at a low (and tolerable) level. Ensuring that 
these measures and controls are applied effectively and consistently throughout all applicable 
phases of the project will be critical to achieving the low levels of impacts predicted after mitigation. 
 
The EMP Implementation Plan presented in Section 9 presents indicators for each mitigation 
measure that represent successful application.
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Table 5: Recommended Mitigation Measures 
ID Source of 

Potential 
Impact 

Affected 
Resource 

Nature of Potential Impact Significance Mitigation Practice Residual 
Impact 

Mobilization and Rigging-up (Phase 1) 

1A1 Loading fuel 
and other 
materials onto 
the drilling rig 

Marine water 
quality 

Degradation of water quality 
from an accidental spill of 
fuel or other hazardous 
materials Medium 

Mitigation Practice 1.1-1: Ensure drilling fluid additives or 
hazardous liquids (e.g., paint and solvent) are labelled 
and stored in sealed containers with secondary 
containment of adequate volume to help prevent the 
discharge of spills and debris into the marine 
environment. 
 

Low 

    

 

Mitigation Practice 1.1-2: Develop vessel specific 
Shipboard Oil Pollution Prevention Plan (SOPEP)7 and 
Garbage Management Plans (GMP)8 for the drill ship and 
support vessels and company specific Emergency 
Response Plans (ERP)9 
 

 

    
 

Mitigation Practice 1.1-3: Prohibit bunkering / refuelling at 
sea during rough weather or times of limited visibility 
 

 

    

 

Mitigation Practice 1.1-4: Adhere to standard operating 
procedures during refuelling to minimize incidents, 
including the use of drip pans. 
 

 

    

 

Mitigation Practice 1.1-5:  Ensure that the refuelling 
hoses and check valves are in a good working condition 
prior to usage. 
 

 
 
 

    

 

Mitigation Practice 1.1-6: During transfers, maintain 
effective communication between the supply vessel and 
the drilling rig during transfer and monitor continuously 
 

 

                                                
7 OPEP is provided in EMP Appendix E. The Hornbeck FSV SOPEP and West Staturn OPEP are attached to the OPEP in Appendix E and G, respectively.  
8 GMP is provided in EMP Appendix F. 
9 ERP is provided in EMP Appendix D. 
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ID Source of 
Potential 
Impact 

Affected 
Resource 

Nature of Potential Impact Significance Mitigation Practice Residual 
Impact 

    

 

Mitigation Practice 1.1-7: Audit the drilling rig and all 
vessels prior to spud to ensure each has up to date 
certificates (as applicable), including:  

 Certificate of Classification 

 Safety Management Certificate 

 IAPP Certificate 

 International oil prevention certificate 

 ISPP Certificate 

 International Energy Efficiency Certificate 

 International Ballast Water Management 
Certificate 

 

1A2 Loading fuel 
and other 
materials onto 
the drilling rig 

Marine fauna Potential mortalities or oiling 
of marine fauna (fish, 
plankton, mammals, sea 
birds, or sea turtles) as a 
result of an accidental fuel 
or other material spill  

Medium Apply Mitigation Practices 1.1-1 through 1.1-7 Low 

1B1 Attaching 
transponders to 
the sea floor 

Marine fauna Damage to potentially 
sensitive benthic organisms 
and their habitat from 
attaching  transponders 
and/or anchors to the sea 
floor 

Medium 

Mitigation Practice 1.2-1: Conduct high resolution multi 
beam survey prior to securing the drilling rig  
 

Low 

    
 

Mitigation Practice 1.2-2: Conduct video trawls and 
remote operated vehicle site survey prior to spudding  

1B2 Attaching  
transponders to 
the sea floor 

Submerged 
Archaeologic
al Resources 

Potential damage to 
archaeological resources 
resulting from attaching 
transponders and/or 
anchors to the sea floor 

Medium Apply Mitigation Practices 1.2-1 and 1.2-2 Low 

See also Vessel Operations (Phase 4) 
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ID Source of 
Potential 
Impact 

Affected 
Resource 

Nature of Potential Impact Significance Mitigation Practice Residual 
Impact 

Drilling (Phase 2) 

2A1 Operation of the 
drilling rig 
 

Marine water 
quality 

Degradation of marine water 
quality due to potential 
accidental oil spill Medium 

Mitigation Practice 2.1-1: Tailor oil spill preparedness and 
response to the results of the oil spill trajectory models 
and sensitive areas along the shoreline most likely to be 
impacted by a potential oil spill.10 
 

Low 

    
 

Mitigation Practice 2.1.2: Verify that Tier 1 oil spill 
equipment is available on vessels.   

    

 

Mitigation Practice 2.1-3: Maintain contract with an 
international oil spill response organization for support in 
responding to any potential Tier 2 and 3 spills that require 
outside assistance. 

 

    

 

Mitigation Practice 2.1-4: Identify extreme weather 
patterns or other natural hazards that could impact the 
area and include planning for such events in the 
emergency response plan. 

 

    

 

Mitigation Practice 2.1-5: Conduct a tabletop oil spill 
response drill with BPC and relevant contractors in 
advance of well spud. 

 

    

 

Mitigation Practice 2.1-6: Perform routine checks of blow 
out preventer equipment, service according to the 
scheduled maintenance plan and ensure good 
operational conditions. 

 

    

 

Mitigation Practice 2.1-7: All critical pressure test charts 
(i.e. negative tests, casing test, etc.) will be reviewed by 
Drilling Engineer/Drilling Supervisor prior to continuing 
with operations.  

 

    

 

Mitigation Practice 2.1-8: Coordinate with local officials 
before drilling commences and maintain communication 
throughout the project. 

 

                                                
10 OPEP is provided in EMP Appendix E. Spill modeling and sensitivity mapping are attached to the OPEP as Appendix A and D, respectively.  
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ID Source of 
Potential 
Impact 

Affected 
Resource 

Nature of Potential Impact Significance Mitigation Practice Residual 
Impact 

    

 

Mitigation Practice 2.1-9: Communicate with local port, 
marine navigation and fishing authorities in advance of 
drilling activities to notify them of the location and 
schedule of the proposed drilling program and to 
establish a reliable means of communication between the 
drilling rig captain, government marine authorities and 
sea users during the drilling program. The rig will be 
visible to all traffic by formal “Notice to Mariners” 
published daily. 

 

    

 

Mitigation Practice 2.1-10: Identify government agencies 
and contact information of appropriate individuals 
responsible for oil spill preparedness and response in 
Cuba and include in the BPC OPEP.11 
 

 

    

 

Mitigation Practice 2.1-11: Review key contractor training 
and competency systems, and audit prior to drilling.  

    

 

Mitigation Practice 2.1-12: Ensure all drilling contractor 
personnel involved in the project (onshore team & 
offshore personnel above Derrickman) have valid and 
current International Well Control Forum certification. 

 

2A2 Operation of the 
drilling rig 
 

Marine fauna Potential accidental oiling 
and/or mortality of marine 
fauna resulting from an oil 
spill (loss of well control) 
 

Medium Apply Mitigation Practices 2.1-1 through 2.1-12 Low 

2A3 Operation of the 
drilling rig 
 

Sensitive 
shoreline 
features 

Potential accidental oil spill 
reaching shoreline fouling 
habitat (loss of well control) 
 

Medium Apply Mitigation Practices 2.1-1 through 2.1-12 Low 

                                                
11 OPEP is provided in EMP Appendix E. 
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ID Source of 
Potential 
Impact 

Affected 
Resource 

Nature of Potential Impact Significance Mitigation Practice Residual 
Impact 

2A4 Operation of the 
drilling rig 
 

Seafloor 
sediments 

Degradation of seafloor 
sediments from accidental 
oil spill (accumulation on the 
sea floor) 

Medium Apply Mitigation Practices 2.1-1 through 2.1-12 Low 

2A5 Operation of the 
drilling rig 
 

Local 
economy / 
communities 

Potential accidental oil spill 
impacting fish or reaching 
fishing areas and/or tourism 
areas, limiting income of the 
local communities (loss of 
well control) 
 

Medium Apply Mitigation Practices 2.1-1 through 2.1-12 
Low 

 

2A6 Operation of the 
drilling rig 
 

Submerged 
Archaeologic
-al 
Resources 

Potential damage to 
submerged archaeological 
resources (e.g., possible 
shipwrecks) near well site 

Medium Apply Mitigation Practices 1.2-1 and 1.2-2 

Low 

2A7 Operation of the 
drilling rig 
 

Local 
economy / 
communities 

Potential damage to subsea 
telecommunications 
infrastructure  

Medium Apply Mitigation Practices 1.2-1 and 1.2-2 Low 

2B1 Storage and 
use of 
potentially 
hazardous 
materials 
 

Marine water 
quality  

Degradation of water quality 
from accidental spill of 
potentially hazardous 
materials  

Medium Apply Mitigation Practices 1.1-1 through 1.1-7 Low 

2B2 Storage and 
use of 
potentially 
hazardous 
materials 
 

Marine fauna  Degradation harm to marine 
fauna as a result of 
accidental release or spill of 
fuel or other hazardous 
materials 

Medium Apply Mitigation Practices 1.1-1 through 1.1-7 Low 

2D1 Penetration of 
and drilling 
through the 
seafloor 

Benthos Disruption of marine fauna 
surrounding location of drill 
bit 

Medium Apply Mitigation Practices 1.2-1 and 1.2-2 Low 
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ID Source of 
Potential 
Impact 

Affected 
Resource 

Nature of Potential Impact Significance Mitigation Practice Residual 
Impact 

2E1 Generation and 
disposal of drill 
cuttings and 
fluids 

Sea floor 
sediments 

Degradation of the quality of 
seafloor sediments from 
discharge of drill cuttings 

 
Medium 

Mitigation Practice 2.2-1: Apply the mitigation hierarchy 
for selection of drilling fluids, giving preference to lower 
toxicity options, and apply World Bank Group offshore oil 
and gas sector guidelines, namely:  
 

 No overboard discharge of non-aqueous drilling fluids 
(NADF) or free oil.  

 No discharge of NADF associated cuttings unless:  
o Facilities located beyond 3 miles (4.8 km) from 

shore 
o Use of Group III non-aqueous base fluids and 

treatment in cutting dryers.  
o Maximum residual NADF 6.9% (C16 -C18 

internal olefins) or 9.4% (C12-C14 ester or C8 
esters) on wet cuttings 

o Hg: max 1 mg/kg dry weight in stock barite  
o Cd: max 3 mg/kg dry weight in stock barite  

 

 No discharge of WBM unless: 
o In compliance with 96 hr. LC-50 of Suspended 

Particulate Phase (SPP)-3% vol. toxicity test first 
for drilling fluids or alternatively testing based on 
standard toxicity assessment species (preferably 
site-specific species) 

 

 No discharge of WBM associated cuttings unless:  
o Facilities located beyond 3 miles (4.8 km) from 

shore 
o Hg: 1 mg/kg dry weight in stock barite  
o Cd: 3 mg/kg dry weight in stock barite  
o Maximum chloride concentration must be less 

than four times the ambient concentration of 
fresh or brackish receiving water 

 

 
Low 
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ID Source of 
Potential 
Impact 

Affected 
Resource 

Nature of Potential Impact Significance Mitigation Practice Residual 
Impact 

    

 

Mitigation Practice 2.2-2: Periodically inspect and 
maintain drilling fluid circulation system and cuttings 
treatment system.  
 

 

    

 

Mitigation Practice 2.2-3: Limit maximum flow rate of 
WBM (excluding seawater) to 1000 barrels per hour 
during riserless drilling to control the discharge of WBM 
and aid its dispersion12 

 

    

 

Mitigation Practice 2.2-4: No discharge of drill cuttings 
within 300 meters of coral reefs, seagrass beds, 
chemosynthetic communities, submerged archaeological 
features, or other seafloor sensitivities identified in during 
the camera survey and/or ROV Survey 
 

 

    
 

Mitigation Practice 2.2-5: Conduct water and sediment 
sampling at the well site before and after drilling 

 

2E2 Generation and 
disposal of drill 
cuttings and 
fluids 

Marine water 
quality 

Degradation of marine water 
quality from discharge drill 
cuttings  

Medium Apply Mitigation Practices 2.2-1 and 2.2-5 Low 

2E3 Generation and 
disposal of drill 
cuttings and 
fluids 

Benthos Degradation of benthic 
habitat resulting from 
biodegradation of drill 
cuttings, sediment toxicity 
and physical smothering 

Medium Apply Mitigation Practices 2.2-1 and 2.2-5 
Low 

 

2F1 Generation of 
air emissions 

Air quality Degradation of air quality 
from drilling activities, 
including safety flaring  Medium Apply Mitigation Practice 1.1-7 

Low 
 

                                                
12 Excludes the requirement to pump weighted water-based mud at a rate in excess of 1,000 barrels per hour for a short period as a contingent to: 1) protect 

borehole stability, and; 2) respond to shallow gas or similar abnormal situations 



Affected 
Resource 

Nature of Potential Impact Significance Mitigation Practice Residual 
Impact 

 

 

Mitigation Practice 2.3-1: Limit flaring for emergency 
purposes only and use industry leading, efficient flare tips 
(“green burners”), and optimize the size and number of 
burning nozzles.  
 

 

 

 

Mitigation Practice 2.3-2: Maximize flare combustion 
efficiency by controlling and optimizing flare 
fuel/air/steam flow rates to ensure the correct ratio of 
assist stream to flare stream. 
 

 

 

 

Mitigation Practice 2.3-3: Record volumes of 
Hydrocarbons flared.13 
 
 

 

 

 

Mitigation Practice 2.3-4: Substances harmful to the 
ozone layer (including halon and CFCs), cannot be 
deliberately released 
 

 

 
 

Mitigation Practice 2.3-5: Use low sulphur fuels (<.05%). 
 

 

 

 

Mitigation Practice 2.3-6: Operate and maintain exhaust 
systems and engines in accordance with the 
manufacturer's specifications and implement a routine 
inspection and maintenance program. 
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ID Source of 
Potential 
Impact 

Affected 
Resource 

Nature of Potential Impact Significance Mitigation Practice Residual 
Impact 

2J1 Physical 
presence of, 
and safety zone 
around, the 
drilling rig 

Local 
economy 

Potential disruption of 
fishing (industrial and 
artisanal) and shipping 
activities resulting from 
avoidance of the drilling rig 
from the safety zone 

Medium 

Mitigation Practice 2.4-1: Comply with international 
navigation protocols (COLREGs)14 and safety protocols 
(SOLAS)15 
 Low 

    

 

Mitigation Practice 2.4-2: Develop and implement a 
SEP16 and Grievance Mechanism17, and inform key 
stakeholders in advance of drilling on location, schedule, 
restrictions, and avenues of communication (including 
grievance mechanism)   
 

 

2K1 Routine 
discharges 

Marine water 
quality 

Potential degradation of 
marine water quality from 
routine discharges (i.e. deck 
drainage, bilge water, food, 
sewage, etc.)  

 
Medium 

Apply Mitigation Practice 1.1-7 

 
Low 

 

                                                
14 See convention text here: http://www.imo.org/en/About/Conventions/ListOfConventions/Pages/COLREG.aspx 
15 See text of each convention: http://www.imo.org/en/About/Conventions/ListOfConventions/Pages/International-Convention-for-the-Safety-of-Life-at-Sea-

(SOLAS),-1974.aspx 
16 SEP is provided in EMP Appendix H 
17 Grievance Mechanism is provided in EMP Appendix I 
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ID Source of 
Potential 
Impact 

Affected 
Resource 

Nature of Potential Impact Significance Mitigation Practice Residual 
Impact 

    

 

Mitigation Practice 2.5-1: Comply with MARPOL (73/78) 
standards, including:  

 No discharge of free oil 

 Limit concentrations of oil and grease to 42 mg/l daily 
max., 29 mg/l monthly avg.,  

 Macerate sewage and discharge beyond 12 nautical 
miles or macerate and chlorinate with at least 1 mg/l 
of residual chlorine and discharge beyond 3 nautical 
miles, no floating solids in either case 

 Macerate food waste to <25 mm and discharge 
beyond three nautical miles of shore 

 

    

 

Mitigation Practice 2.5-2: Implement Ballast Water 
Management Plan18 to ensure: 

 Minimization of uptake of organisms during 
ballasting. 

 Ballast water exchange while at sea (the ship should 
be minimum 200 nautical miles from shore with a 
depth of minimum 200 meters and can use the flow 
through or sequential method). At least 95 percent of 
the total ballast water should be exchanged. 

 Treatment of the ballast water by chemical or 
mechanical influences (UV-radiation, filter, 
deoxygenation, cavitation, ozone). 

 All ballasting activity are recorded in the Ballast 
Water Record Book. 

 

See also Vessel Operations (Phase 4) 

Decommissioning and Abandonment (Phase 3) 

3B1 Loading fuel 
and other 
materials used 
in the drilling rig 
 

Marine water 
quality 

Degradation of water quality 
from accidental spill of fuel 
or other hazardous 
materials 

Medium Apply Mitigation Practices 1.1-1 through 1.1-7 Low 

                                                
18 Ballast Water Management Plan provided in EMP Appendix G 
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ID Source of 
Potential 
Impact 

Affected 
Resource 

Nature of Potential Impact Significance Mitigation Practice Residual 
Impact 

3B2 Loading fuel 
and other 
materials used 
in the drilling rig 

Marine fauna Potential mortalities or oiling 
of marine fauna (fish, 
plankton, mammals, sea 
birds, or sea turtles) as a 
result of an accidental fuel 
or other material spill  

Medium Apply Mitigation Practices 1.1-1 through 1.1-7 Low 

See also Vessel Operations (Phase 4) 

Vessel Operations (Phase 4) 

4A1 Movement of 
support vessels 
and drilling rig 

Marine water 
quality 

Potential degradation of 
marine water quality due to 
an accidental fuel or other 
materials spill. Medium 

Mitigation Practice 4.1-1: Conduct advanced scouting 
and intermittent soundings prior to establishing dedicated 
transportation routes between the port and the drilling site 
where waters are <50m deep to determine if any 
elevated/shallow features (e.g. rocky shoals or coral 
outcrops) may be present warranting special precautions. 
 

Low 

    
 Apply Mitigation Practices 1.1-1 through 1.1-7  

    
 Apply Mitigation Practices 2.1-1 through 2.1-12  

    
 Apply Mitigation Practice 2.4-1  
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ID Source of 
Potential 
Impact 

Affected 
Resource 

Nature of Potential Impact Significance Mitigation Practice Residual 
Impact 

4A2 Movement of 
support vessels 
and drilling rig 

Marine fauna Potential harm to marine 
fauna as a result of an 
accidental fuel or other 
material spill 

Medium Apply Mitigation Practices 1.1-1 through 1.1-7 Low 

    
 Apply Mitigation Practices 2.1-1 through 2.1-12  

    
 

 
Apply Mitigation Practice 4.1-1 
 

 

4A3 Movement of 
support vessels 
and drilling rig 

Marine fauna Potential damage to marine 
fauna from contact with hull 
or propeller 

Medium 

Mitigation Practice 4.2-1: Reduce speeds when a marine 
mammal or sea turtle is sighted to: 

 13 knots within 2 miles (3.2 km) 

 10 knots within 1 mile (1.6 km) 

 7 knots within 0.5 miles (0.8 km) 
 

Low 

    

 

Mitigation Practice 4.2-2: Maintain a safe distance from 
marine mammals and sea turtles:  

 150 ft. (~45 m) from dolphins, porpoises, seals and 
sea turtles 

 300 ft. (~90 m) from whales  
 

 

    
 

Mitigation Practice 4.2-3: No head on approach of marine 
mammals within 0.5 miles (0.8 km) 
 

 

    
 

Mitigation Practice 4.2-4: Post a look out if within two 
miles (3.2 km) of a whale  
 

 

    
 

Mitigation Practice 4.2-5: Report injury or mortality to sea 
turtles or marine mammals resulting from boat strike or 
other project activity 
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ID Source of 
Potential 
Impact 

Affected 
Resource 

Nature of Potential Impact Significance Mitigation Practice Residual 
Impact 

4A4 Movement of 
support vessels 
and drilling unit 

Sensitive 
shoreline 
features 
(estuaries, 
beaches, 
mangrove, 
lagoons) 

Potential degradation of 
sensitive coastal feature 
habitat due to an accidental 
fuel or other material spill 

Medium Apply Mitigation Practices 1.1-1 through 1.1-7 Low 

  
 Apply Mitigation Practices 2.1-1 through 2.1-12  

   
 

Apply Mitigation Practice 4.1-1 
 

 

4A5 Movement of 
support vessels 
and drilling unit 

Local 
economy / 
communities 

Potential accidental oil spill 
impacting fish and 
potentially reaching and 
fouling fishing/tourism areas 
(vessel fuel tank rupture at 
sea) 

Medium Apply Mitigation Practices 1.1-1 through 1.1-7 Low 

  
 Apply Mitigation Practices 2.1-1 through 2.1-12  

 
 

   
 

Apply Mitigation Practice 4.1-1 
 

 

4B1 Storing fuel and 
other 
hazardous 
liquids on 
vessels, and 
refuelling 
operations 

Marine water 
quality 

Potential degradation of 
water quality due to 
accidental spill of fuel or 
other materials at the drill 
site or at port 

Medium Apply Mitigation Practices 1.1-1 through 1.1-7 
Low 

 

    
 Apply Mitigation Practices 2.1-1 through 2.1-12  

    
 

Apply Mitigation Practice 4.1-1 
 

 

4C1 Generation, 
storage, 
transport and 
disposal of solid 
waste 
 

Marine water 
quality 

Potential degradation of 
water quality due to 
accidental release of solid 
waste to the marine 
environment 

Medium Apply Mitigation Practices 1.1-1 through 1.1-7 Low 
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ID Source of 
Potential 
Impact 

Affected 
Resource 

Nature of Potential Impact Significance Mitigation Practice Residual 
Impact 

4D1 Routine 
discharges 

Marine water 
quality 

Potential degradation of 
marine water quality in the 
immediate vicinity around 
pipe discharge point 

Medium Apply Mitigation Practice 1.1-7 Low 

    
 

Apply Mitigation Practices 2.5-1 through 2.5-2 
 

 

4E1 Generation of 
air emissions 
 

Air quality Degradation of local air 
quality due to the emission 
of exhausts from 
combustion engines 
(program vessels and 
machinery) and cumulative 
addition to global 
greenhouse gas levels 

Medium Apply Mitigation Practice 1.1-7 Low 

    
 Apply Mitigation Practices 2.3-4 through 2.3-6  

 
 
For additional Hazard Identification and Safeguards, see EMP Appendix C: Seadrill West Saturn Safety Case Sections 7 and 10.  
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9. Training and Drills 

9.1 General Training 

In addition to the training requirements indicated in the EMP Implementation Plan, training 
requirements of vessel crews of vessels are specified in the IMO STCW Convention. A wide 
variety of training is required, including: marine firefighting, water survival, spill response and 
clean-up, emergency medical procedures, hazardous materials procedures, confined space 
entry, and training on operational procedures. 
 

9.2 Health and Safety Training and Communication 

Training requirements are also indicated in individual subcontractor management systems and 
will include:  

 OHS Training: New employees H&S induction 

 Visitor Orientation: Visitors’ control and safety induction 

 New task employee and contractor training: Training developed for personnel or 
contractors with new assignments after a hazard identification 

 Basic OHS training: Basic OHS training for all personnel according to their specific and 
general duties, as well as dedicated training programs for rescue and first-aid teams 

 
Seadrill’s Corporate “HSE Communication DIR-00-0019” Directive details requirements for how 
HSE meetings and KPI reporting are performed. They include:  
 
Departmental Meetings 
Departmental HSE meetings are held bi-weekly and are used to discuss departmental HSE 
topics, issues, positive individual HSE performance and any unsatisfactory conditions that are of 
particular relevance to each department (e.g., marine, drilling, technical, catering, service 
companies and the Client). 
 
General HSE Meetings 
General HSE meetings are held bi-weekly (or more frequently per Regional requirements) and 
are used to discuss all HSE topics, issues, processes, objectives, Rig-specific HSE targets and 
results that have the possibility to affect all personnel on board. All available on-board personnel 
are required to attend these meeting. 
 
On board the Rig, the OIM and/or department heads are responsible for planning, chairing and 
evaluating the HSE meetings. The Safety Officer assists in the preparation of the meetings, taking 
and distributing the meeting minutes. The area responsible officer chairs the departmental safety 
meeting and ensures the agenda is effective for its participants.  General HSE meetings cover, 
as a minimum, the following subjects: 

 A review of the minutes from the last HSE meeting. 

 The OIM giving feedback to the meeting on the status of open actions, including a review 
of any unsatisfactory conditions/safety observation cards as required. 

 Presentations of any completed audits, safety inspections, etc. 

 HSE topics or issues according to the operational action plan or special focus areas in 
connection with the forthcoming operations for the coming period. 

 Any relevant updates on Directives or procedures. 

 Review of any undesirable incidents reported during the week and key learning from them. 

 Safety Alerts issued during the week, if any. 
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 Safety Observations pertaining to unsafe condition or unsafe act. 

 Review Safety observation trends to focus on areas of improvement. 

 Any other issues or crew concerns on safety. 

 Departmental meetings, as a minimum, are used: 

 To effectively cover all attending members of the department. 

 As a forum to recognise individual HSE performance. 

 For discussing any forthcoming high HSE exposure areas in the department. 

 For discussing any unsatisfactory or unsafe departmental conditions. 

 For any other departmental business. 
 
Daily Operation Meetings 
Onboard the West Saturn, all department heads or their designees attend a joint, daily operation 
meeting, together with the OIM, to discuss each department’s plans for the next 24 hours. 
Additional topics include a discussion of simultaneous operations and controls to be implemented, 
an operational look-ahead (5-Day forecast or weekly planner) and any safety concerns or trends 
reported in the past 24 hours. 
 

9.3 Oil Spill Training 

BPC will conduct oil spill training courses and exercises (desktop and in field) for operations 
offshore The Bahamas.  The training, drills, and exercises familiarize response personnel with 
their duties and responsibilities in an oil spill. 
 
Training requirements depend on an individual's role and experience.  BPC Emergency Response 
Team (ERT) and Incident Management Team (IMT) members will receive oil spill response 
training listed in Table 6 (or equivalent training) based on their response positions. 
 

Table 6:  Oil Spill Response Training Course Information 

IMO 
Course 
Level 

Oil Spill 
Incident 
Response 
Personnel 

Course Outline 

Level 1 
Emergency 
Response Team 
Members 

Provides training on practical aspects of oil properties, response 
techniques, health and safety, boom and skimmer deployment, dispersant 
application, use of sorbents, shoreline clean-up, debris/waste handling and 
disposal, and wildlife casualties. 

Level 2 

On-Scene 
Commanders 
and Emergency 
Response Team 
Leaders 

Provides detailed training in oil spill behaviour, fate and effects, spill 
assessment, operations planning, containment, protection and recovery, 
dispersant use, shoreline clean-up, site safety, storage and disposal of 
waste, media relations, record keeping, command and control 
management, communications and information, liability and compensation, 
response termination, and post incident review and briefing. 

Level 3 IMT Members 

Provides an overview of the roles and responsibilities of senior personnel in 
the management of oil spill incidents, cause and effect of oil spills, 
response policy and strategies, contingency planning, crisis management, 
public affairs and media relations, administration and finance, and liability 
and compensation. 
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9.4 Incident Command System Training 

ERT and IMT members will receive appropriate Incident Command System (ICS) Training listed 
in Table 7 based on their roles and responsibilities. 
 

Table 7:  ICS Training Course Information 

ICS Course 
Level 

Oil Spill 
Incident 
Response 
Personnel 

Course Outline 

100 

Tactical 
Response 
Team 
Members 

This is a web-based course aimed at introducing the ICS, basic 
terminology, common responsibilities, ICS principles, and features.  
The course sets a foundation that will allow personnel to function 
appropriately in an ICS.  Completing ICS 100 is prerequisite to 
completing ICS 200. 

200 

This web-based course builds on the foundation information from ICS 
100.  ICS 200 is required for first-level supervisors involved in 
responding to the incident at the site, the Site Response Team.  
Completing ICS 200 is prerequisite to completing higher level ICS 
training.  Topics covered include principles and features, 
organizational overview, incident facilities, incident resources, and 
common responsibilities. 

300 

On-Scene 
Commanders, 
ERT Leaders, 
and IMT 

This course provides description and detail of the ICS organization 
and operations in supervisory roles on expanding incidents.  Topics 
covered include organization and staffing, resource management, 
Unified Command, transfer of command, event and incident planning, 
air operations, and establishing incident objectives. 

400 

This course is designed for more senior personnel who are expected 
to perform in a management capacity in the Incident Command Team 
or IMT.  Topics covered include general and command staff, major 
incident management, multi-agency coordination, and ICS for 
Executives. 

 

9.5 Oil Spill Exercises 

Oil spill response exercises test incident response personnel function and responsibilities.  
Exercises improve oil spill incident response teams' skills and awareness and provide 
management with an opportunity to assess equipment, measure performance, obtain feedback 
from participants, update and correct the contingency plans, and give a clear message about 
the Company's commitment to oil spill prevention and response. 
 
An exercise schedule, including type of oil spill exercise, is outlined in Table 8. 
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Table 8:  Oil Spill Exercise Overview and Schedule 

Exercise Type Description and Purpose Frequency 

OSRP 
Orientation 

 A contingency plan orientation exercise is a workshop which 
focuses on familiarizing the ERT and IMT with their roles, 
procedures, and responsibilities in an oil spill.  The aim is to 
review each section of the plan, encourage discussion, and 
by using local knowledge and expertise, make useful and 
practical improvements to the plan where required. 

As required or 
directed 

Notification and 
Callout Exercise 

 A notification exercise practices the procedures to alert and 
call out the ERT and IMT.  It is normally conducted over the 
telephone or radio, depending on the source of initial oil spill 
report.  It tests communications systems, the availability of 
personnel, travel options, and the ability to transmit 
information quickly and accurately. 

 This type of exercise typically lasts 1–2 hours and can be 
held at any time of the day or night. 

Prior to spud, 
then at least 
quarterly 

Practical Oil 
Spill Equipment 
Deployment 
Exercise 

 Simple deployment exercises give personnel a chance to 
become familiar with equipment, or they may be a part of a 
detailed emergency response scenario that includes maps, 
messages, real-time weather, and other factors.  The 
exercise is designed to test or evaluate the capability of 
equipment, personnel, or functional teams within the oil spill 
response.  In deployment exercises, the level of difficulty can 
be varied by increasing the pace of the simulation or by 
increasing the complexity of the decision-making and 
coordination needs. 

 A deployment exercise typically lasts 4–8 hours. 

Semi-
Annually, but 
not required 
before the 
Perseverance 
well  

IMT Tabletop 
Exercise 

 A tabletop exercise uses a simulated oil spill to test 
teamwork, decision-making, and procedures.  The exercise 
needs to be properly planned with a realistic scenario, clearly 
defined objectives for participants, exercise inputs, and a well 
briefed team in control of running and debriefing the 
exercise. 

 A tabletop exercise typically lasts 2–8 hours. 

Prior to spud, 
then at least 
annually 
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Exercise Type Description and Purpose Frequency 

Full-Scale 
Incident 
Management 
Exercises 

 Full-scale exercises provide realistic simulations by 
combining all the elements of the tabletop exercise (maps, 
communications, etc.) and the deployment of related 
personnel and equipment.  This complexity requires the 
response to be more coordinated than basic tabletop or 
deployment exercises. 

 The effort and expense of organizing a realistic full-scale 
exercise means that it is recommended that they be run only 
once every 2 years.  It may also be cost-effective to run full-
scale exercises in partnership with other organizations within 
the region and the ESG. 

 Full-scale exercises can create very intense learning 
environments that test cooperation, communications, 
decision-making, resource allocation, and documentation.  
People involved in full-scale incident management exercises 
should have attended earlier tabletop exercises.  Organizing 
a realistic full-scale exercise could take many months, 
because it requires an experienced planner and a large 
support team to run the exercise. 

 The full-scale exercise generally lasts at least 1 day and 
often carries on overnight into a second or third day. 

3 years if well 
becomes 
operational/ 
in production 

Joint Exercises 
(e.g., with 
regulators) 

 Joint exercises provide realistic simulations by combining the 
full-scale oil spill response equipment deployment and 
tabletop incident management to handle major spill 
scenarios. 

 The spill scenario involves major consequences to a very 
wide range of resources, threatening national interests and 
requiring national and regional cooperation and coordination.  
Joint exercises involve very wide ranges of personnel from 
many different organizations, possibly in various locations, 
together with a range of equipment deployment opportunity. 

 This exercise is designed to build confidence in BPC's 
preparedness to effectively and efficiently deal with oil spills 
at all scales.  This will also enhance cooperation between the 
government and industry at national and regional levels in 
responding to major and/or trans-boundary spills. 

 A joint exercise generally lasts at least 1 day and often 
carries on overnight into a second or third day. 

3 years if well 
becomes 
operational/ 
in production 
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10. Monitoring  

The drilling contractor will have primary responsibility for monitoring and reporting to BPC. BPC 
will monitor Seadrill and other contractors to ensure compliance with company expectations, 
Bahamian law, and permit requirements.   
 

10.1 Environmental Management Plan Key Performance Indicators 

Bahamas Petroleum Company’s Environmental Advisor will be the “owner” of the EMP and 
responsible for ensuring that the mitigation measures in the EMP are properly implemented. 
Contractor staff and Contractor EHS Officers will have day-to-day responsibility for ensuring that 
mitigations involving inspections, monitoring or maintenance are implemented. 
 
Key Performance Indicators for monitoring the EMP are provided in Table 9. 
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Table 9: EMP Implementation Plan 

Key Performance Indicators 

ID Topic KPI  Methods Periodicity Location/nodes Responsible Party 

KPI 1: 

Oil Spill 

Prevention and 

Control 

Degradation/ harm from 

hazardous materials 

spill to:  

 Marine water quality 

 Sediments 

 Sensitive coastal 

ecosystems 

 Marine fauna 

KPI: Number of recorded oil 

spill non-compliances with this 

EMP logged in site reports and 

maintenance/operation 

documents throughout the 

exploration drilling period. 

Targets:  

i) Eliminate/ minimise oil spill 

non-compliances from 

routine operations. 

ii) Contain, disperse, remove 

any accidental oil spills 

resulting from control or 

containment system failure.  

Threshold: 

Target i) Objective is zero. If 

instances are recorded, 

target is to eliminate from 

next recording period. 

Target ii) Objective is zero 

serious spills. Otherwise the 

objective is to contain, 

control and remove any large 

accidental oil spill within 

specified time periods 

contained in the OPEP (EMP 

Appendix E) and in 

accordance with offshore oil 

industry standards and 

before key sensitive 

receptors are reached or 

impacted, and to report in a 

timely way to the Authorities. 

i) Routine continuous visual 

inspections will be carried out 

during drill location 

mobilisation and  during drilling 

operations using a Spill 

Inspection Checklist to observe 

any signs of leaks and/or spills. 

a)  Operational incidents 

observed and actions 

undertaken in accordance 

with mitigation practices 1.1-

1 through 1.1-8 will be 

reported in the Marine 

Pollution Report Form 

(see page 97 of the OPEP 

in EMP Appendix E) and 

recorded in the vessel log. 

b)  Substantial or major spills 

to be recorded as 

prescribed in the OPEP 

(EMP Appendix E) and 

vessel specific SOPEPs 

(appended to the OPEP)  

and managed in accordance 

with mitigation measures 

2.1-1 through 2.1-12 and 

reported in the equivalent of 

an Marine Pollution 

Report Form which will 

specify amongst other 

matters but as a minimum:  

the estimated size of the 

spill, trajectory of spill 

movement based on the 

modelling scenarios, 

Continuous monitoring 

throughout set up of 

the preparation for 

drilling activities and 

during drilling 

operations. 

Reporting:  

i) Continuous for 

ongoing operations 

using Marine 

Pollution Report 

Form; and vessel 

log available for 

daily inspection 

by Authorities.  

 ii) Immediate 

reporting for any 

major spill of oil or 

other hazardous 

liquids in an Marine 

Pollution Report 

Form (An initial 

version of these 

elements will be 

made available to 

the Bahamian 

Authorities within 

24 hrs of the spill – 

a more formal and 

complete version 

specifying exactly 

the measures being 

applied and 

expected timescale 

to final clean-up to 

Operational monitoring:  

i) Key equipment 

connections, valves, 

pipe runs, fluid 

storage tanks in 

accordance with the 

SOPEP 

(attachments to the 

OPEP found in EMP 

Appendix E) and 

operation specific 

ERP requirements. 

ii) Sea surface around 

the drillship by 

regular visual 

monitoring of the sea 

surface for signs and 

extent of any oil 

sheen. 

 

Reason: To quickly 

identify, isolate and 

remediate any small-

scale operational 

leaks/spills of 

oil/hazardous liquids 

during routine 

operations. 

 

Substantial spill: 

i) At the point of spill 

and to 

Drill ship Operations Installation 

Manager is responsible for 

developing reports and logs.  

BPC’s Drilling Supervisor is 

responsible for ensuring 

procedures are in place and 

being followed. 

BPC Operations Director has 

overall responsibility for oil spill 

prevention/remediation, 

including reporting on major 

spill. 
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Key Performance Indicators 

ID Topic KPI  Methods Periodicity Location/nodes Responsible Party 

measures being deployed to 

contain and manage the 

spill, timescales for doing so 

and the 

Authorities/Agencies being 

contacted.  

 

 

 

follow, in any case 

not less than 1 

week from the 

incident taking 

place. 

 

 

gauge/measure scale 

of spill. 

ii) in accordance with oil 

spill modelling 

scenarios and the 

OPEP to determine 

flow direction and 

receptor vulnerability 

iii) as soon as possible 

at the identified 

receptor to monitor 

any impact (and 

success of clean-up 

operation) 

Reason:   To notify the 

Authorities as soon as 

possible and to alert 

possible target receptor 

Authorities to ensure 

maximum control/clean-

up effort is exercised; to 

ensure clear timescales 

for containment and 

clean up are given and 

can be enforced against. 

KPI 2: 

Protection of 

sensitive benthic 

features 

Degradation / harm 

from drilling activities 

(setting transponders, 

drilling, and cuttings 

discharge) to: 

 Sediment quality  

 Sensitive seafloor 

features 

 Benthic organisms 

 

KPI: Number of non-

compliances with this EMP 

related to proximity to seafloor 

sensitivities and/or discharge of 

cuttings logged in the daily 

operations report throughout 

the exploration drilling period. 

Targets:  

i) Identification and avoidance 

of potential seafloor features  

(e.g. cold-water corals, 

i) Prior to drilling, careful 

evaluation of the seafloor must 

be conducted to identify 

potential sensitivities and 

establish a baseline of 

environmental conditions. In 

accordance with Mitigation 

Practices 1.2-1 and 1.2-2, this 

will include:  

a) Conducting a high-

resolution multi-beam 

i) Multi-beam survey, 

video trawls, and 

soil / water / infauna 

sampling will be 

conducted in 

advance of rig 

mobilisation.  

ii) ROV Survey will be 

conducted once the 

drillship arrives at 

the spud location, 

i) Multi-beam survey 

was conducted from 

the sea surface 

ii) Video trawls, soil 

samples, and infauna 

samples were 

conducted at the 

seabed 

iii) water column 

samples were taken 

BPC Environmental Advisor is 

responsible for overseeing 

environmental sampling  

 

Offshore Installation Manager is 

responsible for ensuring daily 

monitoring are conducted and 

providing daily reports 
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Key Performance Indicators 

ID Topic KPI  Methods Periodicity Location/nodes Responsible Party 

chemosynthetic 

communities, vents, and/or 

diapirs)  

ii) Eliminate any non-

compliances related to 

discharge of cuttings 

Threshold: 

Target i) Maintain distance of at 

least 300m from sensitive 

seafloor feature, in 

accordance with Mitigation 

Practice  2.2-4 

Target ii) Objective is zero. If 

instances are recorded, 

target is to eliminate from 

next recording period. 

survey to identify potential 

hard-bottom or other 

anomalies that could 

indicate sensitive seafloor 

features 

b) Conducting video trawls at 

the well site to identify 

potential seafloor 

sensitivities and 

characterize the benthic 

species present 

 c) Conducting baseline 

sediment and water quality 

sampling and analysis, and 

infauna analysis 

d) Conducting an ROV survey 

once the rig arrives at the 

site within 100 m of the 

drilling location   

ii) Prior to drilling, lab analysis 

and toxicity testing results on 

the drilling fluids will be 

obtained by BPC from the mud 

supplier to ensure compliance 

with World Bank EHS 

Guidelines and Mitigation 

Practice 2.2-1.  

iii) During drilling, drill cuttings 

and fluids returned to the 

surface (once marine riser is 

installed) and tested daily to 

ensure compliance with limits 

defined in World Bank EHS 

Guidelines and Mitigation 

Practice 2.2-1 and operational 

requirements defined in 

during the rigging 

up phase 

iii) Lab results and 

toxicity testing of 

the drilling fluids will 

be obtained prior to 

drilling 

iv) During drilling, the 

cuttings recovery 

system will be 

continuously 

monitored and 

tested daily.  

Reporting 

i) Results of the Multi-

beam survey 

Report are 

provided in 

Appendix A of the 

EIA.  

ii) Results of the video 

trawls were 

provided to 

Authorities in 

January 2020. 

iii) Results of the soil / 

water / infauna 

sampling will be 

submitted to 

Authorities in a 

stand-alone 

Environmental 

Baseline Survey 

Report. This report 

is separate from the 

baseline chapter 

throughout the water 

column 

iv) ROV survey will be 

conducted at the 

seabed 

v) Mud sampling and 

toxicity testing will be 

conducted at the mud 

plant in the USA 

vi) Cuttings testing will 

be obtained on the 

drillship during drilling 

BPC’s Drilling Supervisor is 

responsible for overseeing 

routine monitoring conducted on 

the drillship and for compiling 

the Monthly Operations Report.  
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Key Performance Indicators 

ID Topic KPI  Methods Periodicity Location/nodes Responsible Party 

Mitigation Practices 2.2-2 

and 2.2-3. Results of the 

testing and volumes 

discharged will be tracked in 

the drilling rig Drilling 

Environmental Discharge 

Report.  

already provided in 

the EIA.  

iv) Test results and 

toxicity testing of 

the drilling fluids will 

be provided to 

Authorities prior to 

well spud.  

v) Results of the fluids 

testing will be 

recorded in the 

Drilling 

Environmental 

Discharge Form 

(EMP Appendix F, 

page 40) and 

consolidated results 

provided to 

Authorities in a 

Monthly 

Operations 

Report.  

KPI 3: Protection 

of air quality 

Degradation of air 

quality from combustion 

of fossil fuels in vessel 

engines and operational 

equipment 

KPI: Number of non-

compliances with this EMP 

related to control of air 

emissions as defined in 

Mitigation Practices 2.3-1 

through 2.3-6. 

Targets:  

i) Maintaining all equipment in 

accordance with 

manufacturer 

recommendations and good 

working order  

ii) Avoiding flaring   

i) Seadrill’s “HSE Inspections 

DIR-00-0038” Directive details 

requirements for daily HSE 

inspections, task observations 

and rig management visits.  

ii) Seadrill’s “Technical 

Inspection DIR-00-0127” 

Directive define requirements 

of inspection of  general 

condition of the rig, as well as 

the condition of all equipment 

and systems on board. 

iii) Seadrill’s “Audit of 

Management Systems DIR-

i) Routine 

maintenance occurs 

daily on the drilling 

rig and supply 

vessels. Findings of 

non-compliances 

will be noted in 

Daily Operations  

Report and 

reported to 

Authorities in the 

Monthly 

Operations 

Report.  

i) Routine inspections 

and maintenance will 

occur daily on the rig 

and on the supply 

vessels. 

ii) Monitoring of flaring (if 

any) will occur at the 

flaring boom.  

iii) Records of fuels and 

materials used will be 

recorded at the 

shorebase and on 

delivery to the rig.  

Offshore Installation Manager is 

responsible for ensuring 

compliance with requirements 

for inspection and maintenance 

on the rig.  

 

BPC’s Drilling Engineer/Drilling 

Supervisor is responsible for 

ensuring fuel and other 

materials comply with the 

requirements of this EMP 
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Key Performance Indicators 

ID Topic KPI  Methods Periodicity Location/nodes Responsible Party 

iii) Reducing emissions through 

use of least harmful 

alternatives (e.g. low sulphur 

fuels and avoidance of 

substances harmful to the 

ozone layer) 

Threshold: 

Target i) Objective is zero 

overdue jobs and routine 

maintenance in accordance 

with the maintenance and 

inspection program.  

Target ii) Objective is zero 

flaring. Flaring may occur for 

safety reasons to avoid 

overpressure of the well. If 

instances are recorded, 

target is to eliminate from 

next recording period. 

Target iii) Only fuels with 

<.05% should be used.  

00-0003” Directive defines 

requirements for routine and 

ad/hoc auditing requirements.  

iv) Flaring (if any) will be recorded 

in the Daily Operations 

Report and measured using a 

flow meter.  

 

ii) Instances of flaring 

and volumes of 

hydrocarbons flared 

(if any) will be 

recorded in the 

Daily Operations  

Report and 

reported to 

Authorities in the 

Monthly 

Operations 

Report.  

iii) Quantities and 

quality of fuels will 

be recorded in 

supply vessel 

manifests and 

recorded in the 

Daily Operations 

Report.  

KPI 4: 

Minimization of 

impacts to 

fishing and 

shipping 

Disruption of shipping 

and fishing from 

enforcement of safety 

exclusion zone and 

vessel operations 

KPI: Number of grievances 

received  

Targets:  

i) Establishing a safety 

exclusion zone around the 

drilling rig to avoid potential 

collisions and minimizing  

disruption of shipping and 

fishing activities 

ii) Establishing a system for 

receiving and resolving 

stakeholder concerns 

Threshold: 

i) Consistent with the SOLAS 

Convention, “Notices to 

Mariners” will be 

communicated via the 

appropriate authorities and 

communicated via radio.  

ii) Engagement will be conducted 

per the Stakeholder 

Engagement Plan (EMP 

Appendix H) and as required 

by regulators. Records of all 

engagement will be kept. 

iii) BPC will implement a 

Grievance Procedure (EMP 

Appendix I) to ensure 

i) Notices to Mariners 

will be published on 

arrival of the rig and 

the Safety 

Exclusion Zone 

maintained 

throughout the 

drilling program.  

ii) Stakeholder 

engagement will be 

conducted in 

advance of drilling 

and periodic 

communications 

conducted 

i) Notices to Mariners 

are available online and 

over the radio.  

ii) Stakeholder 

engagement will be 

conducted at various 

locations throughout 

The Bahamas 

iii) The Grievance 

Procedure will be 

accessible from multiple 

methods, including via 

email, phone, or in 

person.  

BPC’s Drilling Engineer/Drilling 

Supervisor is responsible for 

ensuring the Notice to Mariners 

is published 

 

BPC’s Environmental Advisor is 

responsible for leading 

stakeholder engagement and 

maintaining the Grievance 

Procedure.  
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Key Performance Indicators 

ID Topic KPI  Methods Periodicity Location/nodes Responsible Party 

Target i) Objective is zero 

collisions by maintaining a 1 

km diameter safety exclusion 

zone around the rig and zero 

incidents regarding fishing or 

shipping 

Target ii) Objective is zero 

grievances received. If 

grievances are recorded, 

target is to propose a 

resolution within 20 days and 

eliminate from next recording 

period. 

 

stakeholders can provide 

feedback and receive 

responses in a timely manner 

throughout the 

drilling program 

iii) The Grievance 

Procedure will be 

disseminated as 

defined in the 

procedure in 

advance of the 

drilling program and 

maintained 

throughout.  

KPI 5:  

Control of routine 

discharges 

Degradation / harm 

from routine discharges 

and ballast water 

discharge (if any) to: 

 Marine water quality  

 Marine fauna  

KPI: Number of recorded 

routine discharge non-

compliances with this EMP 

logged in daily operational 

reports.  

Targets:  

i) Limiting harm from routine 

discharges by ensuring 

compliance with MARPOL 

(73/78) requirements, World 

Bank EHS Guidelines, and 

this EMP, as defined in 

Mitigation Practice 2.5-1 

ii) Avoiding harm from 

discharge of ballast water by 

applying requirements of the 

Ballast Water Management 

Convention, as described in 

Mitigation Practice 2.5-2 

 

Threshold: 

i) Oily waters are monitoring 

continuously by the Oil Water 

Separator Alarm System 

ii) Observations for sheen are 

conducted by all technical staff  

on a continuous basis.   

iii) Discharges of sewage and 

greywater are recorded in  the 

Sewage and Greywater 

Discharge Record Book. 

Compliance with testing 

requirements must be attested 

by valid International Sewage 

Pollution Prevention 

Certificate, per MARPOL 

Annex IV 

iv) Discharges of food are 

recorded in the Garbage 

Record Book, as required by 

with MARPOL Annex V (EMP 

Appendix F, page 59 [West 

i) Oily waters are 

monitoring 

continuously  

ii) Observations for 

sheen are 

conducted by all 

technical staff  on a 

continuous basis.   

iii) Discharges of 

sewage and 

greywater are 

recorded as 

needed.  

International 

Sewage Pollution 

Prevention 

Certificates are 

obtained through 

the vessel Class 

Certification 

process 

i) Observations of all 

discharges will occur at 

the point of discharge. 

OIM is responsible for 

monitoring and recording 

discharges on the drillship and 

developing Daily Operations 

Reports. 

 

Vessel Masters are responsible 

for monitoring and recording 

discharges on the support 

vessels.  

 

BPC’s Drilling Supervisor is 

responsible for overseeing 

routine monitoring conducted on 

the drillship and for compiling 

the Monthly Operations 

Report. 
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Key Performance Indicators 

ID Topic KPI  Methods Periodicity Location/nodes Responsible Party 

Target i) Objective is zero non-

compliances with the 

following routine discharge 

limits:  

 Concentration of 

hydrocarbons from deck 

drainage and bilge water 

to less than 15 ppm  

 No discharge of free oil 

 No floating solids in 

sewage discharges, and 

discharge  >12 nautical 

miles (untreated) or >1 

mg/l of residual chlorine 

and discharged beyond 3 

nautical miles.  

 Food is macerated to <25 

mm and discharge beyond 

three nautical miles of 

shore  

Target ii) Objective is zero non-

compliances with the following 

requirements: 

 >200 nautical miles from 

shore and >95% volume 

exchanged. If not 

possible, the reasons for 

exception will be noted in 

the record book. 

Saturn], and page 78 [for 

supply vessel] 

v) All Ballast Water Exchanges 

are logged in the Ballast 

Water Record Book (included 

in Ballast Water Management 

Plan, EMP Appendix G, pp. 

63-68) 

vi) Daily inspections will be 

conducted by all supervisors 

and observations of non-

compliance are recorded in the 

vii) Daily Operations Log. 

Records of non-compliance will 

be consolidated and reported 

to Authorities in the Monthly 

Operations Report.  

iv) Discharges of food 

are recorded as 

needed 

v) Ballast Water 

Exchanges are 

logged as needed. 

vi) Routine inspections 

occur continuously.    

KPI 6:  

Protection of 

marine life from 

vessel 

operations 

Harm from vessel 

operations to marine 

fauna  

KPI: Number of vessel strikes 

to marine fauna  

Targets:  

i) Limiting harm to marine fauna 

from vessel operations 

through application of 

i) Marine fauna mitigation 

measures will be 

communicated to all supply 

vessel crew at the outset of the 

project. Observations of all 

marine mammal and sea 

turtles and measures taken 

i) Observations for 

marine fauna will 

occur continuously 

throughout the 

drilling program 

Observations of marine 

fauna will be conducted 

from the support vessel 

decks and control rooms 

Vessel Masters will have 

ultimate responsibility for 

keeping watch, applying the 

mitigation measures, and 

logging any vessel strikes.  
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Key Performance Indicators 

ID Topic KPI  Methods Periodicity Location/nodes Responsible Party 

Mitigation Practices 4.2-1 

through 4.2-5.  

Threshold: 

Target i) Objective is zero 

vessel strikes  

(e.g. reduction in speed or 

change of course) will 

recorded 

ii) Vessel strikes will be recorded 

in the Daily Logs. 

ii) Records of vessel 

strikes will be 

integrated into the 

Monthly 

Operational 

Report and 

submitted to 

Authorities.  

The BPC Environmental Advisor 

will integrate reports of vessel 

strikes into the Monthly 

Operational Report.  

KPI 7:  

Waste handling 

and disposal  

Degradation / harm 

from improper waste 

handling, storage, 

and/or disposal to:  

 Marine water quality 

 Marine fauna 

 Soil quality (either 

offshore or onshore) 

KPI: Number of recorded 

waste-related non-compliances 

with this EMP logged in Daily 

Operational Reports. 

Targets:  

i) Eliminate/ minimise waste-

related non-compliances 

from routine operations. 

ii) Control harm from improper 

waste handling, storage, 

transport, and/or disposal  

Threshold: 

Target i) Objective is zero. If 

instances are recorded, 

target is to eliminate from 

next recording period. 

Target ii) Objective is zero 

serious incidents related to 

improper waste handling, 

storage, transport, and/or 

disposal. 

As described in the BPC Garbage 

Management Plan (EMP 

Appendix F):  

i) Routine monitoring will be 

conducted daily to ensure 

waste is segregated and 

stored in marked containers 

with appropriate signage and 

containment.  

ii) All wastes will be recorded in a 

Waste Manifest that will be 

used at each transfer of control 

to ensure chain of custody and 

no loss of materials from 

generation to disposal.  

Volumes and types of wastes 

transferred will be recorded in 

the Daily Operations Log.  

 

i) Continuous 

monitoring will 

occur throughout 

set up of the 

preparation for 

drilling activities and 

during drilling 

operations. 

ii) Observations of 

waste transfer and 

disposal will occur 

as needed.  

 

i) Observations will 

occur on the drilling rig, 

on supply vessels, at 

port, at the waste 

disposal facilities, and 

along the transportation 

route in between.  

OIM is responsible for 

monitoring and recording waste 

transfers and non-compliances 

on the drillship and developing 

Daily Operations Reports. 

 

Vessel Masters are responsible 

for monitoring and recording 

waste transfers and non-

compliances on the supply 

vessels and maintaining the 

Waste Manifests. 

 

The BPC Environmental Advisor 

will integrate reports of vessel 

strikes into the Monthly 

Operational Report. 

 
The Daily Operations Log will be uploaded every 36 hours to a digital dropbox accessed by the Government and hard copies will be provided to the 
Government every month. Any non-routine discharges will be reported to the Government immediately or as soon as reasonably practicable.   
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10.2 Seadrill Monitoring 

Seadrill has a performance monitoring programme in place to demonstrate that any reasonably 
foreseeable operational risks are maintained at a level that is As Low As Reasonably Practical 
(ALARP) to the company. Part 6 of the Safety Case found in Appendix C describes the 
performance monitoring aspects of Seadrill’s HSE management system arrangements. Key 
elements are summarized below.  
 

10.2.1 Daily Inspections 
The Corporate “HSE Inspections DIR-00-0038” Directive details requirements for HSE inspections, 
task observations and Rig management visits. The Directive defines responsibilities, methods and 
tools to properly carry out HSE inspections, ensuring that weaknesses in the HSE system or culture 
are identified.  
 
The purpose of these inspections is to ensure that the working environment, equipment operation 
and order of the facilities are in conformity with the set standards and procedures, and that any 
unsatisfactory conditions are registered and followed up. 
 
Daily inspections are conducted of: 

 Corridors and escape routes 

 Lighting  

 Safety Equipment 

 Housekeeping  

 Equipment and furniture 

 Noise, ventilation and work environment 

 Communication 

 Hazardous substances 

 Lifting equipment and fixing devices  

 Drainage 
 

10.2.2 Technical Inspection 
Technical inspections of the rig are detailed in the Corporate “Technical Inspection DIR-00-0127” 
Directive. These inspections assess the general condition of the rig, as well as the condition of all 
equipment and systems on board. 
 

10.2.3 Audits 
Seadrill will conduct routine and ad/hoc audits, as described in their Corporate “Audit of 
Management Systems DIR-00-0003” Directive.  
 

10.2.4 Routine Monitoring  
Line managers and supervisors are responsible for ongoing monitoring of compliance with HSE 
procedures and standards. Specific responsibilities are defined within job descriptions as 
summarised in Part 2 of the Safety Case. The Corporate “Rig Performance (KPI) Monitoring DIR-
37-0158” Directive details requirements for the use and tracking of a defined set of operational Key 
Performance Indicators (KPI) using the Seadrill Dashboard.  
 
The Dashboard is required to be monitored on a daily basis by Rig Managers and Operations 
Directors. The Rig Manager must complete monthly KPI reports including comments describing 
each KPI performance (detailed instructions are provided in the Directive). The Region's KPI 
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Coordinator provides ongoing assistance to the rigs and compiles a monthly KPI report for the 
Region. Monthly, quarterly and annually, rigs are recognized based upon the Dashboard scores. 
 
KPI that are tracked include: 

 Total number of recordable injuries 

 High potential incidents 

 Observation cards per Personnel On Board (POB) 

 Overdue TMS revisions 

 Lost Time Incident 

 Lost Time Incident frequency 

 Days since last Lost Time Incident 

 Total Recordable Injury Frequency 

 Total Injury Frequency 

 Number of dropped objects 

 Number of uncontrolled discharges 

 Training compliance 

 Competence compliance 

 Overdue total priority 1 jobs 

 Overdue total priority 2 jobs 

 Overdue non-conformities (actions) 

 Overdue total jobs 

 Cleaning and tidiness 

 Performance / progress 
 

In addition, the rig will conduct: 

 Air emissions inventory 

 Diesel consumption from the drillship and supply vessels 

 Water and other resources used (e.g. muds) 

 Wastes generated, including drilling mud and cuttings  

 Discharge volumes (sewage, deck drainage, bilge and ballast water) and quality, including 
treated sewage and chlorine content of grey water 

 
These items are further detailed in as part of the Environmental Aspects and Impacts process as 
presented within in Appendix E of the Safety Case found in Appendix C of this report.  
 

10.3 BPC Monitoring  

Beyond the routine inspection and monitoring activities conducted, BPC will conduct an audit of 
Seadrill and Hornbeck Offshore before spud. The audit will include a review of compliance with the 
requirements of the EMP and include, at minimum, the following: 

 Completeness of EHS documentation, including planning documents and inspection records 

 Conformance with monitoring requirements 

 Efficacy of activities to address any non-conformance with monitoring requirements 

 Training activities and record keeping 
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11. Managing Future Changes 

BPC, with the support of contractors, will follow a Management of Change (MoC) process in order 
to classify any changes during planning and to assess each change in order to establish if it affects 
the significance of environmental impacts and related mitigations.  The MOC procedure recognises 
three orders of change/uncertainty: 

 A first order, where the change or uncertainty is largely deemed to be immaterial to the EIA 

findings. The only necessary action is to amend the EMP (if necessary) in order to reflect how 

this change or uncertainty is ultimately managed. 

 A second order, where the change or uncertainty is deemed to be material to the EIA findings, 

but is within the boundaries of the defined Project base-case covered by the EIA. The required 

action is to define the change then to assess any impacts and required mitigation. Frequently, 

where this will impact one or more of the project’s management plans, the findings and impact 

(where appropriate) will be presented to BEST and require additional notification and 

consultation with other stakeholders. 

 A third order, where a future change or uncertainty leads to a departure from the base-case, 

or a key aspect of it. An addendum to the EIA and formal submission and approval process 

is then required.  
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INTRODUCTION	FROM	THE	CHIEF	EXECUTIVE	
 

As Chief Executive Officer of Bahamas Petroleum Company (BPC), the health, 

safety and, in particular, the ENVIRONMENTAL impacts of our operations on our 

people, communities and stakeholders is a responsibility I take very seriously – the 

management of these aspects of an operation are closely linked but given the 

nature of the environment in which the BPC 2020 Exploration Drilling Campaign is 

to be conducted it is important to distinguish the Company focus and priority for 

management of ENVIRONMENTAL risk. We all know this industry presents a 

range of hazards which have the potential to cause harm to people, the 

environment, to reputation and thus severely impact on our ability to achieve our 

goals. I am committed to ensuring the provision of industry recognised best-

practice tools, systems and structures to all people working on BPC operations and 

assure ourselves of their application. 
 

I, the Board of BPC and the management, intends that the same objective should 

apply across all of our operations, by believing that all incidents, including those 

that impact the environment are preventable and that only zero harm (zero spills) 

in this context is an acceptable goal. We are committed to providing a healthy, safe 

and clean environment for all employees, consultants, contractors, service 

providers, stakeholders and visitors across all facets of our operations. Our 

commercial objectives are no more important, nor should our pursuit of growth be 

at the expense of harm to our people, or the environment. 
 

We have an Environmental Management System being deployed around the 

company which focuses on accountability, visible leadership and integration of 

good environmental management into all business practices based upon the 

guiding requirements of ISO 14001. The implementation of industry best-practices 

will support the efforts of all our teams to achieve zero spillages as well as zero 

incidents. 
 

Delivery of our environmental performance begins with a high standard of 

leadership that starts at the top and extends to all levels of the company to help 

our people recognise and respond to risks and problems before they occur or as 

soon as they become manifest. This drives improvements in equipment, 

processes, work methods, and individual and group performance. This system will 

be continually reviewed by senior management across all aspects of operation to 

ensure that, as the company expands its areas of operation there is continued 

consistency, adequacy, and effectiveness of each of our systems. 
 

I fully support the implementation of this Environmental Management System and 

expect that all employees and contractors, whether in management or staff 

positions, throughout the organisation, will make every effort to understand their 

roles and responsibilities in relation to this system and work together to ensure a 

healthy, safe, clean and secure working environment for everyone. 
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POLICY STATEMENT 
 

In support of this belief BPC requires a culture of openness and transparency, 

where individuals should take accountability for: 
 

 Completing an environmental risk assessment before starting any activity. 

 Feel empowered to stop work where there is potential for harm 

 Openly report incident resulting in spillage or loss 

 Ensure an appropriate level of investigation to ensure adequate lessons are 
learnt 

 
However, there must equally be a clear understanding of the consequences for 

those who do not comply with Company standards and procedures. 
 

EXPECTATIONS 
 

 Personnel are ‘fit for duty’. 

 Operations are conducted, at a minimum, in compliance with current 

applicable health, safety, ENVIRONMENTAL and security legislation of The 
Bahamas and Company-adopted best practices 

 The environmental management system establishes a process to develop 
objectives and targets that support continual improvement 

 All aspects of environmental management are documented, transparent and 

assessed against performance indicators 

 Implementing risk management principles consistent with each aspect of the 
work being undertaken 

 
BEHAVIOURS 

 
BPC delivery against the goals of the individual elements of its environmental 
management System are implemented by: 
 

 Setting an example of leadership at all levels of management across the 
whole Company 

 Communicating Company expectations to all personnel and holding them 
accountable for their performance 

 Including environmental management ‘design’ into every project as an equal 
aspect of our business as a form of quality control 

 Fostering open communication with employees and interested parties 

 Effectively managing personnel ‘fitness for duty’ 

 Ensuring adequate training and supervision is provided and is consistent with 

job requirements 

 Providing environmental management advice from trained, professional staff 

 Measuring and evaluating environmental performance and ensuring 
corrective actions are addressed 

 Participating in programs designed to enhance knowledge and utilising best 

practices to improve technology and understanding of laws and regulations 

 Reviewing and appropriately updating Policy documentation periodically 
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 Ensuring that the Company Policies are available to all personnel and 
interested and impacted parties 

 
SCOPE AND RESPONSIBILITY 

 
This Statement applies to all personnel involved in BPC operations.  As a 
cornerstone to the BPC Environmental Management System, the expectations, 

measures and supporting plans, procedures and guidelines of our Policy provide 
for the exemplary management of the environmental within the BPC workplace. 

 
The Chief Executive Officer and supporting management are responsible for the 

implementation and enforcement of our Policies. 
 

Each employee, consultant, contractor, service provider and visitor is responsible 

for actively participating in and supporting our Policy. 
 

Simon Potter 
Chief Executive Officer 
December 2019 
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ENVIRONMENTAL	MANAGEMENT	

 
In the context of the BPC 2020 Exploration Drilling Campaign specifically, this BPC 

Environmental Management System document should be read in conjunction with 

the following documents and does NOT operate in isolation:-  

 

 BPC Environmental Management System; and 

 BPC OHS Management System. 

 

 BPC Emergency Response Plan; 

 Oil Pollution Emergency Plan (OPEP); 

 Transport and Fate of Oil Particles Studies; 

 Environmental Sensitivity Index Maps; 

 Environmental Sensitivity Maps; 

 Seadrill Ship Oil Pollution Emergency Plan (SOPEP); 

 Seadrill Safety Case for the West Saturn, and associated bridging 

documents;  

 Hornbeck SOPEP; and 

 BPC Garbage Plan. 

 

In addition, consideration should be paid particularly to the relationship to the 

following plans where stakeholders and communities can make their views on the 

Company approach to the environment known:-  

 

 Stakeholder Engagement Plan 

 Grievance Mechanism Procedure 

 

Operation of the BPC drill ship, the Seadrill West Saturn, is also governed by: 

 MARPOL 73/78: International Convention for Prevention of Pollution of the 
Marine Environment; 
o Internationally Approved Ship Oil Pollution Emergency Plan 

(SOPEP); 
o Garbage Management Plan; 

 Convention on the International Regulations for Preventing Collisions at 
Sea (COLOREG’s); 

 The Caribbean Island Oil Pollution Response and Cooperation Plan 
(OPRC); and 

 The Merchant Shipping (Oil Pollution) Act. 
 
The full range of these documents interact to attempt to manage the range of 

uncertainty and hazard applying to our operation(s) and should be consulted to 

gain a full appreciation of the full extent of hazard identification and monitoring, 

emergency response capability and resources available to ensure OHS and 

environmental management integrity. 

 

BPC is committed to the belief that each of its employees, consultants, contractors, 

service providers and visitors are essential to the efficient operation of its business. 



 

7 

 

Therefore, the Company shall ensure that high standards of environmental 

protection commands equal prominence with other business considerations in our 

decision making process. 

 

ISO 14001 is the global standard for environmental compliance. There are 17 

elements of ISO 14001 that are required to be met by organisations seeking to be 

as compliant as possible with or seeking formal recognition for their EMS. ISO 

14001 requirements, they are as follows: 
 

1.     An environmental policy supported by senior management; 
 

2.     The identification of environmental aspects and impacts, and the 

identification of significant environmental impacts that the organisation may 

cause; 
 

3.     Identification of  environmental compliance requirements; 
 

4.     The development of objectives and targets, and their environmental 

management programs; 

 

5.     Defined resources, roles, responsibilities and authorities for 

environmental management; 
 

6.     The development of competence, training and awareness procedures; 
 

7.     A communication process of the EMS to all stakeholders and interested 

parties; 
 

8.     The development of EMS documentation as required by the standard; 
 

9.     The development of document control procedures; 
 

10.   The development of operational control procedures; 
 

11.   The development of emergency preparedness and response 

procedures; 
 

12.   The development of procedures to monitor and measure operations that can 

have significant impact to the environment; 
 

13.   An evaluation of compliance procedure; 
 

14.   Procedures developed for the management of non-conformance, corrective 

and preventative actions; 

 

15.   The development of a records management procedure; 
 

16.   A program for completing internal EMS audits and corrective actions; 

and 
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17.   The development of procedures for management review by senior 

management. 

 

BPC seeks to use these requirements as a framework in order to define an 
approach to environmental management and to apply the process defined in the 

following flowchart. 
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By design the EMS and environmental performance run in a continuous 

improvement cycle outlined in the diagram below. 

 

 
This document is laid out such that over time the requirement for the Company, 

under the Bahamian Petroleum Regulations (2016), to become consistent with this 

standard is achieved.
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1.		LEADERSHIP	AND	COMMITTMENT	
 

 
Leadership is not an attribute or behaviour limited to managers of an 

organisation. People at all levels are responsible for leading and engaging 
the workforce and can be examples to others. Leaders create a culture where 

Environmental Management System, objectives and targets are 

communicated and supported by methods that integrate environmental 

management into their management and business planning processes. BPC 

relies on its leaders to demonstrate commitment through their actions and 

attitudes which promote continual environmental performance 

improvement. 

 
EXPECTATION Giving clear direction 

 The Chief Executive Officer (CEO) ensures resources are available to 

develop, document, implement and maintain an Environmental Management 
System which addresses equally risks to life, the environment and well-being 

in each phase of the business lifecycle - from acquisition, exploration, 
development, operations through to abandonment 

 Each business unit defines and documents their local support systems and 
the procedures required to achieve the Environmental Management System 
expectations 

 The CEO establishes company objectives which aim for continual 

improvement in environmental management. These are designed to take into 
account the assessment of risk, ongoing technological 

 options, legal, financial and operational, business requirements and the 

views of interested parties 

 Each business unit establishes an environmental management program with 

targets and performance indicators and allocates adequate human, physical 
and financial resources to support 

 The CEO and leaders throughout the organisation seek assurance that the 
environmental expectations are being implemented by conducting regular 
reviews against performance indicators and engaging in two- way dialogue 

with employees, contractors and external stakeholders. 
 

Creating the right environment and resources 
 

 Leaders allocate competent resources to support effective environmental 
management and the provision of specialist advice on the environment as 
required 

 The environmental roles and accountabilities of employees and contractors 
are defined, documented, communicated, kept up-to-date, understood and 
applied 
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Behaviour 
 

 Leaders demonstrate positive behaviours towards the environment by 
personal example and through engaging with and motivating their workforce 
to meet environmental objectives and targets 

 Systems are to be in place to ensure that employees and contractors are 
aware of expected environmental behaviours and have a clear 
understanding of the consequences of inappropriate conduct 

 Leaders motivate their people to make a contribution to environmental 
performance and promote the sharing of lessons learned inside and outside 

their business unit 
 

 
 

2.		PEOPLE	
 

 

BPC personnel are carefully selected, appropriately trained and competent 
to enable them to perform work in a safe manner. Providing personnel with 

details of their roles and responsibilities and how their individual efforts 

contribute towards improving environmental performance ensures everyone 

plays a part in minimising the potential to do harm to the environment. 

 

EXPECTATION 
 

Meeting company and individual needs 
 

 Processes and procedures are in place for the recruitment and selection of 
personnel to ensure they have the necessary qualifications, competencies, 

physical and mental fitness for their assigned tasks 

 Environmental roles, responsibilities, accountabilities and reporting 

relationships are documented, periodically reviewed and used to define 
individual performance targets 

 BPC is sensitive to the cultural differences of personnel and ensures that 
working practices and procedures take account of these needs 

 Any form of harassment, violence or intrusion into an employee's personal 

life will not be tolerated 
 

Training and competence 
 

 New and transferred employees, contractors and visitors receive 
environmental inductions appropriate to the level of risk and type of work 
being performed. This includes emergency response procedures, a review 

of specific hazards to the environment and control measures and the 
consequences of departure from these, as well as the role they play in 

achieving company environmental objectives and targets 

 Training plans are developed to attain and improve personnel competencies 
and the overall environmental performance of BPC. Plans are reviewed 

following change, incident investigations and hazard studies. 
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 Training is evaluated to ensure the required learning outcomes are being met 
and evidence of assessment is maintained to demonstrate achievement of 

competence requirements 

 Re-training and other periodic development activities are identified and 

provided as required to ensure personnel maintain an ongoing capability to 
adequately perform their duties 

 

 
 

3.		RISK	MANAGEMENT	
 

 

The identification and management of specific risks to the environment is a 

continual process which must be considered and managed at existing 

operations, business developments, acquisitions, modifications, new 

projects and divestments and in all elements of this Management System. It 
is essential to identify, understand and manage the causes of potential risks 

that could give rise to an accident or incident resulting in loss or potential 

harm to the environment. In addition, Managers shall have access to, 

understand, comply with and communicate to those with responsibilities the 

legal and other requirements that are applicable to the operations and 

activities within their control. 

 

EXPECTATION 
 

Defining a process and appropriate skills 
 

 Processes and procedures which describe how hazards are identified, risks 
are assessed and how effective control measures are identified and 
implemented are established, documented and promoted for each business 

unit 

 Systems are established to communicate all hazards and control measures 
to employees, contractors and where appropriate local communities and 

other stakeholders 

 Employees and contractors are provided with appropriate risk management 

training and supervision commensurate with their knowledge, experience 
and their part in the process 

 Risk assessments are reviewed at specified intervals and updated as 
changes are planned to ensure effective controls have been established and 
understood prior to a change being implemented 

 
Assess, manage and record hazards 

 

 Each business unit records significant hazards and risks to the environment 
in addition to those to personnel, facilities, the public, customers and the 
Company reputation on a specific Environmental Hazard Register 
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 Respective levels of management address risks according to their nature and 

magnitude. Decisions are clearly documented and resulting actions 
resourced and implemented 

 Where the environment is potentially exposed to hazards, employees will be 
involved in the risk management process where applicable 

 Where a risk is considered significant, effective control measures are utilised 

to ensure they are reduced to As Low As Reasonably Practicable (ALARP). 
Controls are monitored and their effectiveness continually assessed 

 A hierarchy of control measures is utilised to determine appropriate means 
of controlling risks to ensure they are reduced to acceptable levels. 

 
Legal and other requirements 

 

 Each business unit develops a system to identify and communicate legal and 
other requirements that apply to BPC activities and relevant contractor and 

supplier activities 

 Those with responsibility for legal compliance are made aware of their 
responsibilities and how they can access documents and information relating 

to those requirements 

 Arrangements must include preparation for change to existing or new 
legislation 

 Processes which ensure consistent communication with the regulator 
responsible for enforcement of legal requirements are defined and managed 

 

 
 

4.		OPERATIONAL	CONTROLS	AND	STANDARDS	
 

 

New and existing facilities will be designed, procured, constructed, 

commissioned, operated and maintained such that the integrity of the facility 

is assured and risks to environment are effectively controlled. 
 

EXPECTATION Safe and environmentally responsible design 

 Health, safety, ENVIRONMENTAL and security requirements are considered 
at each stage in the design, construction, modification and procurement of 

any BPC owned or operated facility or development. Baseline environmental 
data is collected and considered as appropriate 

 Procedures, including safe and clean operating standards which address and 
manage environmental integrity are documented and well understood. 
Procedures are developed by competent people and where appropriate 
involve those required to perform the task 

 Documented specifications for facilities include reference to design and 
engineering standards and applicable regulatory requirements. Design 

change or deviation is assessed, reviewed, documented and validated by 
competent persons so as to ensure environmental standards are maintained 
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 Appropriate document control arrangements are established and maintained 
for the identification, issue, distribution and revision of documentation such 

as procedures, specifications, standard operating procedures and 
engineering drawings 

 Environmental support and expertise are integrated early in BPC projects to 
ensure experience and lessons learned from other projects and current 
operations are integrated 

 
Operational Controls 

 

 Pre-start up reviews are carried out and documented on all newly installed 
or modified equipment to confirm that: 

 Performance standards and specifications have been met; and 

 All verification, testing and inspection is complete and the equipment is safe 

to operate 

 Operating parameters are documented, established and actively monitored 
by trained and competent personnel to ensure equipment remains within 
predefined environmental standards and tolerance limits 

 Defined handover processes are used between business units to manage 
the change in ownership and simultaneous operations for the operation of 

critical, new and modified equipment or facilities with specific reference to 
safety and environmental standards management 

 Systems are established and maintained to ensure the on-going 
environmental integrity of plant and equipment including its maintenance, 
inspection, testing and calibration. The potential effect of replacement parts 

will be risk assessed and authorised by competent personnel 

 The frequency of scheduled maintenance is determined with consideration 

to the level of environmental risk or spillage risk associated with the 
equipment and with recognised industry standards and/or manufacturer’s 
requirements 

 

 
 

5.		MANAGEMENT	OF	CHANGE	
 

 

All temporary and permanent changes to organisation, personnel, systems, 

procedures, equipment, products, materials or substances used in BPC are 

evaluated with reference to the potential for environmental harm and 

appropriate action taken to ensure levels of risk remain As Low As 

Reasonably Practicable (ALARP). 

 

EXPECTATION 
 

Assessment, approval and communication of change 
 

 Processes and procedures are established to ensure change is managed 
consistently and effectively across the Company in consultation where 
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appropriate, with employees and their representatives with specific reference 
to the potential for increased risk to the environment. This will include 
changes and modification to any of the following: 

 Plant or equipment; 
 Management plans or procedures; 
 Operating conditions, process methods and parameters and 

control software; 
 Materials and substances; 
 Facility or site layout; 
 Organisational structure or responsibility and authority of 

personnel; 
 New projects, acquisition or divestment of assets; 
 Document control systems; 
 Legal, regulatory requirements and applicable technical codes; 
 Information technology; or 
 Any other change which has the potential to affect the risk to the 

environmental of our operations. 

 The environmental impacts of a temporary or permanent change is formally 
assessed, managed, documented and prior to implementation, approved. 
The original scope and duration of temporary changes are not exceeded 

without a thorough review and approval by an 

 appropriate level of management 

 Changes are assessed by levels of management appropriate to the nature 

and magnitude of the potential environmental risk which could result from the 
change. Decisions are clearly documented and resulting actions 
implemented 

 Change must be communicated to and understood by all those who may be 
affected. Effects of change on the workforce, organisation, including training 
requirements are assessed and managed 

 

 
 

6.	INCIDENT	AND	EMERGENCY	MANAGEMENT;	

CORRECTIVE	ACTION	

 

Timely and effective management of incidents or spills reduces the impact 

of the loss. Incidents can also be events where no actual loss or spill 

occurred but which might, under slightly different circumstances, have 

resulted in environmental damage. Incidents, which require documenting 

and reporting include: 

    Emergencies; 
    Environmental incidents; 
    Production losses or spills; and 

    Loss of asset integrity 
 

Some incidents can escalate into an emergency situation. Plans, equipment, 

training and other resources are identified, documented and maintained for 

all foreseeable emergency and crisis situations. Incidents
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are reported and investigated to prevent recurrence by identifying and 
managing immediate and root causes. 

 

EXPECTATION 
 

Incident reporting, recording and investigation 
 

 Personnel are trained and responsible for identifying and reporting incidents, 
near misses and unsafe conditions. These are openly reported and 

investigated based on the level or risk posed by the potential for recurrence 

 Incident investigations, including the identification of root causes and 

appropriate corrective and/or preventative actions are recorded and 
documented 

 Responsibilities for the completion of actions are clearly established, 
resources provided and reviews undertaken to ensure they are brought to a 
timely conclusion 

 Incident reports are prepared and openly discussed throughout the company 

 Information and conclusions gathered through investigations and reporting 

are analysed to identify lessons, monitor trends and develop prevention 
programs. These are then shared across the organisation and with external 
stakeholders as appropriate 

 
Availability, training and competence 

 

 Personnel are informed of and trained according to their roles and 
responsibilities in an emergency situation 

 Personnel, equipment and other resources required for an effective 
emergency response are defined, tested regularly and are available at all 

times. Drills and exercises are performed regularly to assess the 
effectiveness of emergency response capabilities. Corrective actions which 

result from drills and exercises or a previous emergency situation are 
documented and brought to timely conclusion 

 
Emergency planning 

 

 Potential emergency scenarios which could arise from BPC operations, 
activities and local circumstances are identified and assessed 

 Emergency Response and Crisis Management Plans are established to 

reflect the likely frequency of events and the magnitude of their impact and 
consequences. These plans document the human, physical and financial 
resources needed to respond to the emergency, reduce 

 its severity and long-term effects on the environment, the people and 

business continuity 

 Plans are accessible, clearly communicated and are reviewed periodically or 
after an event where they have been used and lessons learnt 

 Personnel refuge, evacuation and means of rescue from an emergency 
situation are defined for all locations and available at all times 
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 Roles and responsibilities of external agencies and other stakeholders are 
defined and incorporated into Emergency Response and Crisis Management 
Plans. These external agencies are periodically included in drills and 
exercises 

 

 
 

7.		ENVIRONMENTAL	INTEGRITY	RELATED	TO	

CUSTOMERS,	CONTRACTORS	AND	SUPPLIERS	
 

 

Customers, contractors and suppliers are key to BPC’s group performance 

and achievement of the zero incident target. We are committed to ensuring 

environmental integrity whilst utilizing the skills of consultants, contractors, 

service providers and visitors across all facets of our operations. We work 

together to ensure our environmental expectations are aligned. To achieve 

this goal environmental risks, considerations and requirements are clearly 

defined and managed when materials, equipment and services are 
purchased or leased from others. 

 

EXPECTATION 
 

Evaluation and effective control 
 

 Customers, contractors and suppliers are subject to risk-based 
environmental evaluation prior to contractual arrangements being 

established, taking into account the nature of their activities, services or 
products and previous environmental performance 

 Procedures are established for the assessment, selection, management, 
monitoring and review of contractors and suppliers. The degree of rigour 
required to adequately satisfy each stage varies depending on the size, 

complexity, and specific risk factors 

 Contracts include specific environmental obligations requiring contractors to 

implement systems that address the requirements of the BPC Environmental 
Policy, the management of environmental risks and compliance with relevant 
environmental legislation 

 Prior to purchase, hire or lease, the specifications of equipment, chemicals 
or materials that have potential environmental impacts, are reviewed and 
documented to verify suitability for the intended use and to prevent the 

introduction of significant environmental risks 

 Joint venture and alliance partners have environmental management 
systems that meet legal compliance requirements and satisfy BPC 

expectations and targets 
 

Communication and performance 
 

 Environmental reporting relationships, lines of communication, 
responsibilities, accountabilities and system interfaces are established
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 and documented between BPC and their customers, contractors and 

suppliers 

 The actual environmental performance of contractors and their compliance 
with the environmental requirements specified in their contracts are 
effectively monitored. Appropriate corrective action is applied to identified 

deficiencies. Where appropriate, contractors report to BPC on specific 
environmental performance indicators 

 Contractors and suppliers provide information on the hazards associated 
with their equipment, products and services prior to delivery or 
commencement of works and whenever changes occur. Conversely, BPC 

provides information to contractors and suppliers of hazards or 
environmental risks associated with the workplace 

 Up-to-date information on the environmental hazards and risks relating to the 
use, storage, handling and transport of materials is available to the 
workforce, customers and other interested parties. Material Safe Handling 

Data Sheets, labels and other information are developed and issued to 
handlers and users in accordance with legislative and customer 

requirements and as information changes 
 

 
 

8.		CONSULTATION,	COMMUNICATION	AND	

STAKEHOLDERS	
 

 

BPC builds an environment of trust, openness and involvement through 

proactive, transparent and effective communication and consultation 

processes with its employees, contractors, regulatory agencies, clients, 

partners, public organisations, surrounding businesses, communities and 

other stakeholders. BPC believes that proactive communication and 

consultation processes are essential to meeting business objectives. 
 

EXPECTATION 
 

Communicating together on the environment 
 

 Business units establish systems and procedures that promote open and 
effective communication of environmental information to and from employees 

and other interested parties 

 Internal environmental consultation and communication processes, including 

feedback, are documented and designed to promote open two-way 
communication between management, employees and other interested 
parties 

 Communication processes recognise cultural differences and include 
strategies to overcome cultural barriers 

 Positive reinforcement for good environmental performance is encouraged 
and is incorporated into the environmental reporting system 
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 BPC regularly communicates its environmental performance against targets 
through means such as meetings, notice boards, newsletters and posters 
specific to the management of the environment and the risks thereto 

 Business units establish processes for the timely reporting of environmental 

performance and consultation activities 
 

Employee participation 
 

 Employees are consulted in the development, implementation, review and 
improvement of policies, procedures and work instructions 

 Employees are represented in meetings dealing with the management of 
environmental matters and are informed of any specific representative with 
responsibilities for management of the environment 

 
External stakeholder relationships 

 

 Strategies are in place to promote the company's reputation and external 
relationships in areas of interest to the company 

 Open and proactive communication and consultation with governments, 
authorities and other external organisations is maintained to encourage 

public understanding and acceptance of BPC's efforts to improve 
environmental performance 

 Concerns, complaints and relevant external communications related to 
management of the environment within BPC operations are recorded in a 

register, acknowledged and investigated as incidents. Outcomes are 
reported back to relevant stakeholders. Mechanisms are in place to resolve 

conflicts where they arise, through consultation directly with stakeholders 
 

 
 

9.		PERFORMANCE	MEASUREMENT,	AUDITING,	

REPORTING	AND	MANAGEMENT	REVIEW	
 

 

Processes for continual improvement are an integral part of a successful 

environmental management. BPC monitors, measures and reports on 

environmental performance through means such as surveys, inspections 

and sampling. Results are analysed that non-conformances are identified 

and investigated with sufficient time for mitigating actions to be 

implemented to ensure that objectives and targets remain achievable and 

reported against standards, objectives and targets. 
 

EXPECTATION 
 

Gathering processes and tools 

 The nature and frequency of environmental performance monitoring is 
determined by the risk of the process, operation or activity planned 
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 Documented procedures are in place for planning and conducting workplace 
inspection testing and monitoring 

 Systems and procedures are established for internal and external reporting 
of environmental performance relevant to objectives and targets 

 The nature and frequency of environmental reporting is such that non- 
conformances are identified and investigated with sufficient time for 
mitigating actions to be implemented to ensure that objectives and targets 

remain achievable 

 Business units shall ensure that equipment used for monitoring and 

measurement purposes is calibrated in accordance with manufacturer's 
instructions and/or relevant standards 

 Business units shall ensure that procedures for implementing and evaluating 
corrective and preventative actions are authorised appropriate to the 
magnitude of risk encountered 

 

 
 

10.	INFORMATION	MANAGEMENT,	DOCUMENT	

MANAGEMENT	AND	RECORDS	
 

 

Effective and efficient information management provides a competitive 

advantage to a company. Operational excellence is achieved at BPC through 

the use of contemporary information management infrastructure and 

supporting processes and systems, which ensure 

that documents, data and records related to environmental integrity, risk 

management and performance are comprehensive, captured, shared, 

revised and stored. 

 

EXPECTATION 
 

Control, sharing and access of knowledge 
 

Systems are established and maintained for the lifecycle control of documents that 

may have an effect on environmental integrity and performance including: 

 Current versions of relevant documents and data (including engineering 

drawings and procedures) are available at all relevant locations where 
operations essential to the effective functioning are performed 

 Environmental integrity and performance Data, information and records have 
an identifiable owner, accountable for document control 

 Environmental integrity and performance documentation is legible, 

identifiable and traceable to the activity, product or service involved 

 Employees, contractors and suppliers protect hard copy and electronic 
copies of data, information and records against damage, deterioration or loss 

 Periodic review and revisions are dated and approved by authorised, 
competent personnel and the availability of revisions communicated 
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 Data, information, records and obsolete documents are retained in 
compliance with corporate, contractual and regulatory requirements and 
where appropriate, removed to prevent unintended use 

 Business units share relevant environmental integrity and performance 
information and lessons learned to encourage a team approach and 
organisational growth 

 

 

11.	SYSTEMS	REVIEW	
 

 

At determined intervals, or as a result of change or significant event, BPC 

seeks assurance that environmental integrity and performance management 

is being maintained effectively. Assurance is achieved through a process of 

assessing and measuring compliance with the expectations of BPC Policies. 

Opportunities for improvement are identified and implemented as part of our 

commitment to continual improvement. 

 

EXPECTATION 
 

Measuring compliance with Policy expectations 
 

 A documented, senior management review of the Policy Statement is 
undertaken at least every two years to assess the impact on business results, 

alignment with the Policy Statement and to identify opportunities for 
improvement 

 Periodic self-assessments are conducted and documented, to verify that the 
Policy Statement and supporting plans, procedures and other associated 
documentation, are understood and have been properly implemented and 
maintained 

 The self-assessments include identification of strengths, as well as 
weaknesses, and actively involves employees and other interested parties 

 Independent audits are conducted by competent persons and are in 
accordance with an established audit procedure and agreed scope. The 
principles of risk management are applied to the audit program, including any 

schedule 

 Department Managers formally report the degree of compliance with 
expectations to senior leaders 

 Department Managers develop a corrective action plan to respond to self-

assessments and independent external audits 
 

Systems to facilitate improvement 
 

 Recommendations for corrective actions are developed and prioritised, 
responsibilities assigned and corrective actions tracked until closed out 

 Senior management reviews are documented and include audits, corrective 
actions, objectives and targets, legislative compliance, risk assessments, 
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incident data, training records, management reports, equipment test and 
calibration records and alignment with the Policy Statement 

 The senior management review, self-assessment and independent audit 
processes are periodically reviewed to ensure their ongoing adequacy and 
effectiveness 
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Introduction 

 
The Bahamas Petroleum Company (“BPC”) Occupational Health and Safety (OHS) Management 

System defines the principles by which we conduct our operations with regards to each and all 

aspects of health and safety. This document should be read in conjunction with both the 

overarching BPC Health, Safety, Environment & Security Policy and alongside the BPC 

Environmental Management System. In addition, in this instance (the BPC 2020 Exploration 

Drilling Campaign) the BPC Emergency Response Plan, the Oil Pollution Emergency Plan, the 

Seadrill Safety Case for the West Saturn and the associated bridging documents should be 

consulted to gain a full appreciation of the full range of hazard identification and monitoring, 

emergency response capability and resources available to ensure OHS and environmental 

integrity. 

All management of BPC should and will communicate the Health, Safety, Environment & 

Security philosophy to all employees, customers, contractors, and third parties associated with 

our business, and each Bahamas Petroleum Company department must provide positive 

evidence of conformance to both this OHS management system and to the Environmental 

Management System in its day to day business. These documents are similar in structure and 

intent but relate to different focuses of the BPC operation(s). 

The OHS Management System (MS) comprises eight interrelated components:  

 Management Leadership and Commitment. 

 Policy and Strategic Objectives. 

 Organisation, Responsibilities, Resources, Standards and 

Documentation  

 Hazards and Effects Management. 

 Planning and Procedures. 

 Implementation and Performance Monitoring. 

 Audit. 

 Review. 

These are continuously improved by conformance checks on day-to-day standards and 

procedures (controls) on the management system (correction) through modifications to the 

management system (improvement). 
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1 Management Leadership, Commitment & Accountability 

1.1 Management Leadership and Commitment 

 
Bahamas Petroleum Management is required to lead all aspects of OHS Management by 

committing to positive actions in all operations, and demonstrating to employees and contractors 

working for the company their personal leadership. Management establishes policy, provide 

perspective, set expectations and provide the resources for successful operations. OHS 

leadership and commitment starts at the top and is visible in all activities at all times. 

 

Bahamas Petroleum Company ensure that employees delegated with the responsibility to lead 

others are qualified and experienced enough to make the right decisions, oversee operations 

and ensure targets are responsibly met. The board defines policies which are committed to. 

These are carried out by the chief executive officer or CEO. Managers organise and coordinate 

business activities in order to achieve defined strategic and agreed local objectives. 

Bahamas Petroleum Company Leaders are required to step up in times of crisis, they are able 

to think and act creatively in difficult situations and lead by example. Management lead a group 

of people or organization to success by; 

 establishing a clear vision for the working group; 

 sharing that vision with others so that they will follow willingly; and, 

 providing information, methods and resources to realize that 

vision, and co-ordinating and balancing conflicting interests 

of all members and stakeholders. 

 
1.2 Accountability 

This is requiring Bahamas Petroleum Company management, company individuals and 

contractors to account for their actions, accept responsibility for them, and to disclose the results 

in a transparent manner. 

 

 
2 Policy and Strategic Objectives 

2.1 Policy 

Bahamas Petroleum Company HSE&S Policy requires the company to follow a systematic 

approach to OHS management and is designed to ensure compliance with the law and to 

achieve continuous performance improvement. 

An OHS management system facilitates the management of health and safety hazards and 
effects associated with the business of the organisation. This includes the organisational 
structure, planning activities, responsibilities, standards, documentation and resources for 
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developing, implementing, achieving, reviewing and maintaining the OHS components of the 
organisation's HSE&S Policy and meeting its stated objectives. 

The system concentrates on critical activities and should ensure that they are properly controlled 

and that measurements are made and reported so as to enable monitoring of overall performance 

and identification of areas for improvement. 

 

Management systems shall provide a structured process for the achievement of continual 

improvement, the rate of that is generally set by the organisation itself. 

An effective management system will bring improvement in Health and Safety performance in the 

longer term but only after the company is 'working and improving the system'. This requires time 

for behavioural and attitudinal changes to support compliance with a system. 

 

2.2 Strategic Objectives 

A systematic risk based approach to the management of OHS is in place as an integral part of 

business planning, with OHS goals, objectives and targets established and measured. A 

philosophy of continual improvement is applied to OHS. 

2.2.1 Performance Requirements 

Business planning activities at all levels of Bahamas Petroleum Company include OHS 
considerations. 

On an annual basis Bahamas Petroleum Company sets company-wide OHS goals, objectives 

and targets consistent with the OHS Policy and OHS Management System to drive performance 

improvement. These goals, objectives and targets are linked to leading and lagging indicators 

that are measurable, documented, communicated and reviewed. 

 

When active in operations the Company sets specific annual targets over and above general 

corporate targets that support the achievement of Bahamas Petroleum Company company-wide 

ambitions and take into account significant risks, legal and other compliance requirements and 

the interests of relevant stakeholders. 

Managers, team and individual KPIs are set that support the achievement of company and 

department targets. These KPIs are assessed as part of reward schemes and individual 

performance evaluation. 
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BPC’s Overarching 

Figure 1: Health, Safety, Environment and Security (HSE&S) Policy 
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OHS action plans are established with the context of this policy which include clearly designated 

responsibilities, time-frames, resources and actions to achieve goals, objectives and targets. 

OHS risks are considered in the development of goals, objectives and targets in all Company 

action plans. 

Systems are established to periodically monitor and report the implementation of these goals, 

objectives and targets including the tracking of KPIs. 

Where conflicts exist between OHS goals, objectives and targets and other business goals, 

objectives and targets, resolution is consistent with the requirements of these OHS standards. 

 
 

3. Organisation, Responsibilities, Resources, Standards 
and Documents 

3.1 Organisation 

The organisation and resources shall be adequate for its purpose. Responsibilities at all levels 

shall be clearly described, communicated and understood. Staff shall be developed following 

structured competency assessment and training systems. 

The organisational structure, roles, responsibilities, authorities, accountabilities and interrelations 

(e.g. partners, contractors, regulators) necessary to implement the OHS strategy shall be 

defined, documented, communicated and reviewed at regular intervals. 

The management of the organisation shall appoint (a) management representative(s) who shall 

have clearly defined roles, responsibilities, authority and resources for ensuring that OHS 

requirements are established, implemented and maintained in all locations and spheres of 

operation within the organisation. 

The Management Representative shall be accountable to senior management and should have 

sufficient knowledge of the company and its activities, and of OHS issues, with sufficient authority 

to undertake the role effectively. They shall regularly report on the performance of the OHS to top 

management for review and as a basis for improvement. They shall ensure the implementation 

of the OHS in accordance with this Guideline. 

All OHS Critical Activities shall be identified and recorded in the OHS Plan for each applicable 

project site. Responsibilities shall be assigned to every OHS critical activity and inputs and 

outputs necessary for its control recorded. 

Performance standards and mechanisms for verification shall also be in place. 

Employee (company and contractors) competencies for OHS critical activities shall be defined 

and responsibilities and requirements associated with the control of the activities understood by 

the employee. OHS responsibilities shall be updated and revised in conjunction with employees 

(company and contractor). 
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3.2 Responsibilities - Management Representatives and OHS Advisors 

The management representative for OHS (or) OHS Advisor shall have direct access to top/senior 

management. Management Representatives or OHS advisors shall be OHS competent persons 

who meet the relevant regulatory and professional requirements to be able to provide 

professional OHS advice to the line. 

 
All staff and employees are responsible for OHS performance delivery, but Management 

Representatives or OHS advisors shall be the custodian of the OHS strategy and plan but shall 

not be responsible for the management of OHS critical activities. This is the responsibility of the 

line. Management Representatives or OHS advisors are responsible for the quality and timeliness 

of OHS advice. Management Representatives or OHS advisors shall monitor and communicate 

information on OHS issues (Bahamas Petroleum Company, national and international, legal 

requirements, stakeholder concerns) and best practice from internal and external sources. 

 
Management Representatives or OHS advisors shall collate OHS performance reports and 

maintain OHS performance data for internal use - including input to the review by top 

management and co-ordinate the preparation and verification of the annual OHS Report. 

Management Representatives or OHS advisors shall maintain an independent schedule of OHS 

audits/inspections and participate in the review of findings from all audits / inspections / incident 

investigations. 

3.3 Resources 

Senior management shall ensure that sufficient resources are available to deliver an effective 

operation from an OHS standpoint and effective management of risks. This shall include 

resources available for: 

 prompt rectification of OHS related deficiencies identified by the company 

or regulators; 

 on-going verification that OHS critical systems function in accordance with 

the well design intent and objectives and consistent with Seadrill West 

Saturn Safety Case provisions; 

 ongoing training to maintain and enhance competencies; 

 high calibre line staff to be posted or appointed into the OHS function; and, 

 Staffing OHS Critical Activities as specified. 

 

Current resourcing levels shall be sufficient to meet the requirements for staffing all OHS critical 

roles and shall be regularly reviewed. Procedures shall ensure that any changes in resource level 

do not increase OHS risk e.g. leave rotations shall ensure resourcing does not drop to a level 

that will compromise OHS Critical Activities. 
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3.4 Standards and Documents 

A system shall be in place for the management and control of each major document in paper and/or 

electronic format. This shall include formal administration, custodianship for technical 

correctness and communication of correct use. 

There shall be a manual that describes the OHS strategy and plan compliant with the guidance 

contained in this document and consistent with international standards. This information shall be 

accessible to employees and contractors in the most effective format. The manual shall be 

updated and upgraded in line with requirements for continuous improvement. 

The function of the manual is to describe or reference the processes, documents and standards 

used to manage OHS and assist employees and contractors in understanding how the company 

will meet the objectives of the OHS Policy. 

The OHS strategy and plan may be described in different ways but typically this is done in a 4-

part manual as follows: -. 

Part 1: Management System Elements (as described in this Guideline). A 

description of the management system under the same headings as this 

Guideline. 

Part 2: OHS Management System Activities Catalogue. A catalogue of OHS 

Critical Activities and the specification of these activities and their 

associated tasks derived from the well design and the well plan. 

Part 3: References, Documents, Codes and Standards. A list of all the 

documents and standards referred to with details specifically the Seadrill 

West Saturn Safety Case and Bridging document. 

Part 4: OHS Hazards, Effects and Aspects. A register of the significant OHS 
hazards, effects and aspects held in or reproduced from the Seadrill 
West Saturn Safety Case. 

3.4.1 Standards Alignment 

The BPC OHS standards shall be aligned those of the Seadrill West Saturn Safety Case and 

the requirements of company OHS Policy shall recognise international and national standards 

OHSAS 18001, ISO 31000 and AS 4801 and support will be given by the company in the efforts 

of management to comply with these and all legal obligations regarding OHS. The objectives of 

the Company standards are to: 

 set and formalise expectations for the progressive development and 

implementation of more specific requirements within Bahamas 

Petroleum Company, on the West Saturn Drill Ship and any bridging 

documentation required to provide assurance these requirements are 
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met; 

 provide auditable criteria against which implementation and compliance 

of the OHS Management System can be measured; and 

 provide a basis from which to lead/drive continual improvement. 

 
The OHS Management Standards mandate what must be achieved rather than how to achieve it. 

Therefore, Bahamas Petroleum Company has the flexibility to meet the requirements of the 

standards in a way which best suits their own discipline while maintaining consistency of 

approach across the company. 

The system also provides mechanisms for assurance of diligence, so that in the event of a failure, 

it can be demonstrated that all reasonable and foreseeable steps have been taken to avoid the 

failure. 

3.4.2 Health and Safety 

The OHS Management Standards outline requirements in all areas of OHS and Community with 

the aim to: 

 Protect, promote and improve the health and wellbeing of Bahamas 
Petroleum Corporation employees, contractors, suppliers and all 
stakeholders; 

 Minimise and manage occupational exposures to all personnel; 

 Minimise adverse impacts of our operations to host communities; 

 Provide a work environment where people are able to work safely and 

understand their rights and obligations towards a safe workplace; and, 

 Promote a rewarding workplace for Employees by encouraging 

personal development, recognising good performance, valuing 

teamwork and fostering equality of opportunity. 

3.4.3 Community 

Promote a culture of benefiting and respecting the rights and interest of the Communities in 

which we operate, consideration of the social impact of the resources, products and services we 

use or provide to others and caring about our impact on customers, colleagues, the Community, 

stakeholders and shareholders 

3.4.4 Competency 

All OHS critical activities shall have defined competency levels recorded. 

 All personnel who perform OHS critical activities require to have 
appropriate experience, qualifications and training to ensure their 
competence to undertake these important risk control measures. 

 An OHS competency assurance process should be in place for all OHS 
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critical employees (company and contractor). This shall document the 

required and actual OHS competence of employees. 

 The competency requirements of all OHS critical activities shall be 

periodically reviewed and improved where possible. The competence of 

employees shall be reassessed and shortfalls addressed. 

3.4.5 OHS Plan 

The company shall identify and document those critical operations and installations, which require 

a fully documented demonstration that risks have been reduced to a level as low as reasonably 

practicable (ALARP) (Refer to section 5 and Hazard and Effect register & section 4 Hazard and 

Effects Management). OHS Plans compliant with regulatory requirements and EP guidelines 

shall be available for these operations and installations defined as critical. The OHS Plan shall 

be endorsed by the Asset or Process Owner and by those managing the asset or operation. 

 The OHS Plan should also accurately reflect current practice at the 

location or site and be reviewed as per described plan review cycles; 

 Contractors managing OHS critical activities shall have OHS Plan or 

equivalent documented demonstration in place; and, 

 The OHS Plan should demonstrate that controls in place reduce risks 

to ALARP. 

The OHS Plan shall detail activities that must be discontinued or restricted in given 

circumstances. These circumstances might be when OHS critical equipment is not available, 

during adverse weather or when particular non-routine hazardous activities are being carried 

out. 

The OHS Plan is typically described in a 7-parts: -. 
 
Part 1 Management Summary and Introduction 

This includes summary of the objectives, the main issues and perceived 

risks, and a brief introduction to the main document 

 
Part 2 OHS for facility or operation 

A description of those elements of the OHS Management System that are 

directly applicable to the current main operation – 2020 Exploration Drilling 

Campaign. 

 
Part 3 Activities Catalogue 

A description of those OHS-critical activities applicable to the operation. This 

is recorded at a level, which shows that adequate controls are in place, and 
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that these are suitable, appropriate and sufficient for the risks addressed. 

 
Part 4 Description of operation or asset 

A description of the operation, adequate to provide background information 

to the hazards and effects analysis, to enable a clear understanding of OHS-

critical aspects. This will include, for example, safeguarding systems and 

emergency response capabilities. 

 
Part 5 Hazard and Effects Register 

This contains a demonstration that all reasonably forseeable hazards and 

effects have been identified, and the necessary risk evaluation has been 

carried out and that necessary controls to manage the causes and 

consequences are in place for those risks identified as significant through a 

process of ranking.. 

Typically, the controls and procedures in place to manage, occupational 

health and workplace hazards and effects (aspects) which occur across the 

company are described in one place. Those responsible on the Drilling Rig 

for ensuring that the procedures are followed are identified in the 

management system in Parts 2 & 3 of the Plan. 

 
Part 6 Shortfalls 

This summarises any shortfalls identified, with a plan to resolve the findings 

and thereby improve the operation. 

 
Part 7 Statement of Fitness 

The Statement of Fitness explains that the hazards and effects associated 

with the installation or operation have been evaluated and measures have 

been taken to reduce the risks to the lowest level that is reasonably 

practicable. The Statement of Fitness must affirm that conditions are 

satisfactory to continue the operation. 

 
4. Hazard and Effect Management 
4.1 Overview 

The objective of undertaking hazard evaluation is to ensure that hazards involved with a specific 
operation are identified, evaluated and the risks associated with these hazards are managed to a 
level that is deemed ‘As Low as Reasonably Practicable’ (ALARP). 

To reduce a risk to a level which is as low as reasonably practicable involves balancing reduction 
in risk against the time, difficulty and technology required to achieve it. This level represents the 
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point, objectively assessed, at which efforts becomes unreasonably disproportionate to the 
additional risk reduction obtained. 



  

15 
 

 

Figure 2: Hazard Ranking:  

Hazard evaluation provides a structured approach of ranking hazards into three main 
categories, as follows: 

 
Major Hazards 

Those hazards that, if realised, could result in consequences 

of Level 5 for People, Environment and Assets and Level 4 or 5 

for Reputation. 

 
Medium Hazards 

Those hazards that, if realised, could result in consequences 

of Level 3 and 4 for People, Environment and Assets and 

Level 3 for Reputation 

 
Low Hazards 

Those hazards that, if realised, could result in consequences of 

Level 0, 1 or 2 for People, Environment and Assets and 

Reputation 

The risk levels detailed in the above definitions relate to the Risk Matrix –  

A generic guide is given in Figure 2 below: 
 

Figure 3: Risk Types 

 

C/R 
People 

(P) 

Environment 

(E) 

Reputation 

(R) 

Assets 

(A) 

0 No Injury No Effect No Impact No Damage 

1 Slight Injury Slight Effect Slight Impact Slight Damage 

2 Minor Injury Minor Effect Limited Impact Minor Damage 

3 Major Injury Localized Effect 
Considerable 

Impact 

Localized 

Damage 

4 
Single 

Fatality 
Major Effect National Impact Major Damage 

5 
Multiple 

Fatality 
Massive Effect 

International 

Impact 

Extensive 

Damage 
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Figure 4:  Risk Assessment Matrix (RAM)  

In order to determine whether a particular risk has been reduced to ALARP apply the criteria using the RISK ASSESSMENT MATRIX below: 
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4.2 Hazard Management 

OHS hazards and risks associated with the company’s activities are identified, assessed and 

managed to prevent or reduce the likelihood and consequence of incidents. 

4.3 Performance Requirements 

OHS risk management will be applied to all activities that Bahamas Petroleum Company controls 

or significantly influences. Simply put, risk is managed by identifying hazards, assessing 

consequences and probabilities, evaluating risk and implementing preventive and mitigation 

measures. 

Risk Assessments will be conducted by competent personnel with the relevant knowledge and 

experience consistent with BPC and Seadrill policies and procedures. 

 
Potential health, safety and environmental hazards will be identified and recorded for existing 

operations and anticipated operations. This process takes into account risks to personnel, 

facilities, the public, contractors and the broader operating environment. 

Seadrill has an established and maintained Risk register containing identified hazards and risks. 

Risk register contents include the risk title and classification, risk causes, consequences, 

exposure, probability, likelihood, plus existing controls and monitoring or control effectiveness as 

well as links to OHS action plans and the setting of goals, objectives and targets. 

BPC identifies all Critical Activities/tasks that have the potential to result in serious injury to 

people, serious operational impact or a Major Accident Event. Critical Controls designed to 

mitigate the risks of serious injury to people, serious operational impact or a Major Accident Event 

include Critical Systems, Critical Equipment and Critical Procedures and are recorded in the Risk 

Register. 

Bahamas Petroleum Company maintains an understanding of those risks plus any additional risks 

identified at the company and/or Board level. 

Risk registers are reviewed at least annually, and following a significant change or Significant 

Incident to reflect lesson learned and changes. 

Where risk cannot be eliminated, control measures are selected and prioritised using the 

hierarchy of controls and implemented to effectively manage identified risks. 

Where risks identified exceed specified threshold and immediate mitigation is not possible, the 

level of risk being tolerated and managed by the Department must be escalated to corporate 

level and reviewed. 
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4.3.1 Performance Criteria for Maintaining Controls 

Performance indicators shall be in place for all OHS-critical activities. These shall be 

documented in the specification of the activity together with parties responsible for each 

indicator. 

Performance against each indicator shall be monitored and measured routinely. The results shall 

be trended and reviewed (Refer 6.1 Performance Monitoring). 

Procedures for reviewing employee performance shall include OHS performance indicators. 

Good team/employee OHS performance shall be rewarded by team/staff appraisal systems. 

 
 

5. Planning and Procedures 
 
This section addresses the planning of work activities, including the risk reduction measures 

(selected through the evaluation and risk management process). This includes planning for 

existing operations, managing changes and developing emergency response measures. 

5.1 Procedure Requirement 

Relevant legal and regulatory requirements and voluntary commitments are identified, 

documented, made accessible, understood and complied with wherever Bahamas Petroleum 

Company operates. Effective OHS document control systems are in place to ensure clarity of 

company expectations and to facilitate efficient and accurate information management. 

5.1.1 Performance Requirements 

OHS-related acts and regulations are maintained and available. 

Legislative and regulatory requirements (including licences, permits and approval conditions) and 

voluntary commitments applicable to specific Bahamas Petroleum Company operations are 

identified and documented in a Site register. 

Regulatory registers are reviewed and kept up-to-date and all changes are communicated to all 

relevant personnel. 

Where Bahamas Petroleum Company or its Departments undertake voluntary public 

commitments in relation to OHS, these commitments are to be regarded and implemented with 

the same diligence as regulatory requirements. 

Wherever possible, legislative and other external requirements are incorporated into the relevant 

operational procedures to ensure consistent, ongoing compliance with these requirements. 

Compliance with legal and other requirements is demonstrated, evaluated and reported. 

Where local legal requirements diverge from these Standards, Activities comply with the more 
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stringent of local legal requirements and these Standards. 

In countries where local legislation does not require an adequate level of OHS performance, 

Activities are conducted in a manner that is consistent with the requirements of these Standards, 

and relevant international standards, taking into account social and cultural sensitivities. 

Systems are in place to identify which documents are to be controlled and to ensure that these 

documents are controlled with current versions readily available. 

 
Systems are in place to ensure that OHS records are established, maintained, accurate, legible 

and identifiable and also to manage the archiving and disposal of OHS records. 

OHS records have established retention times, consistent with legal requirements and 

knowledge preservation, and are assigned to responsible custodians. 

Employee health, medical and occupational exposure records are maintained and retained as 

necessary, with appropriate confidentiality in place. 

 

5.2 Procedures and Work Instructions 

All OHS-critical activities and the supporting tasks shall have written procedures or work 

instructions in place as necessary. The appropriate standards and procedures shall be readily 

accessible to employees, suppliers and contractors and be written in a way that users will 

understand. Managers shall ensure that relevant OHS procedures and requirements for their 

assets are communicated to suppliers and contractors. 

A defined process for the development and review of OHS standards, procedures and work 

instructions shall be in place, which includes employee involvement. This process must ensure 

that OHS objectives are achieved, best practices are incorporated and legislative requirements 

are met. 

There shall be evidence that in addition to the formal review cycle, modifications to standards, 

procedures and work instructions are initiated by operations personnel and reviewed in light of 

incidents. 

 

5.3 Management of Change 

Bahamas Petroleum Company shall maintain written procedures for the planning and control of 

all changes (i.e. not only equipment changes but also organisational restructuring), both 

permanent and temporary, in people, plant, plant controls, processes, and procedures, to assess 

OHS impact and avoid adverse OHS consequences. 

Change control procedures for projects shall document the evaluation and approval process, and 

the responsibilities and competencies of those involved. 
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Comparative analysis and documentation of the OHS impact of implementing the change as well 

as the OHS impact of the implemented change shall be an integral part of all change control 

procedures. 

 

5.4 Contingency and Emergency Planning Expectations 

Bahamas Petroleum Company shall document and maintain plans for responding to abnormal 

situations and potential emergencies. 

A process shall be in place to identify and document credible medical, operational, and 

environmental incident scenarios. Contingency and emergency response procedures (including 

medical, operational and environmental emergencies) shall be developed and maintained to 

identify responses to incidents and emergency situations and for preventing and mitigating the 

OHS impacts that may be associated with them. 

There shall be a comprehensive tiered emergency response plan, which is integrated with 

individual site plans and external agencies as appropriate. This shall be compliant with the 

relevant legislation and company standards. The plan shall include: 

 Organisation and responsibilities, identification of the incident command 

structure (command and control personnel); 

 Systems and measures for minimising potential OHS effects e.g. 

through the mobilisation of support, evacuation procedures; 

 Communications to: command and control personnel, emergency 

services, employees and contractors who may be affected, others likely 

to be impacted, e.g. local communities; and, 

 Requirements for training, emergency drills and assessment. 

There shall be a process for addressing the management of crisis in the company. A crisis in 

this context is a relatively infrequent event that covers any significant disruption to the normal 

business routine and requires an immediate response from senior management. 

Emergency Plans shall be periodically tested where practicable. 

 
 

6. Implementation and Monitoring 
 
This section addresses how activities are to be performed and monitored, and how corrective 

action is to be taken when necessary. 

 
6.1 Procedure Requirement 

OHS performance targets shall be set to ensure progression towards the long- term goals of no 

harm to people and no damage to the environment. 
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Performance indicators shall be established, monitored and results reported in a way that can be 

externally verified. 

All OHS incidents and near misses with significant actual or potential consequences shall be 

thoroughly investigated and reported. 

 

6.2 Performance Monitoring 

Activities and tasks shall be conducted according to the procedures and work instructions of the 

company or relevant contractor. The management of the company shall ensure that there are 

systems in place to verify that the tasks and activities are carried out in accordance with these 

procedures and work instructions. 

The OHS plan shall include documented and maintained procedures to monitor the 

implementation of the OHS (proactive e.g. progress on close out of audit action items) and OHS 

performance (reactive statistics e.g. incidents, deviations) on a regular basis. 

OHS critical activities with their performance indicators shall be specified. Each critical activity 

shall be assigned to the correct accountable party who shall monitor and regularly report the 

performance of their activity(s) using the indicators. 

Proactive measures of performance shall be put in place to measure the implementation of the 

OHS plan and the evaluation of stakeholder concerns. Proactive measures such as ‘unsafe act 

auditing' and 'site inspections', shall be in use to monitor performance and identify shortcomings. 

A documented procedure for the periodic evaluation of compliance with relevant OHS legislation 
and regulations shall be maintained. 

The company shall regularly measure, record, track and report OHS performance against targets 

set in the OHS Plan and in maintaining control (Refer 4.3.1 Performance Criteria for Maintaining 

Controls). 

Where monitoring equipment is required for performance measurement and monitoring, the 

company shall establish and maintain procedures and retain records for the calibration and 

maintenance of such equipment. 

Procedures shall be established for data handling and interpretation (including the calibration of 

equipment). 

The progress of individuals in undertaking their OHS Critical Activities and also in meeting 

planned OHS targets shall be monitored through the staff appraisal system. 

The company shall establish and maintain procedures for the identification, maintenance and 

disposition of OHS records. These should include: 

 Reports of audits and reviews; 
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 Audit tracking data; 

 Register of or a means of identifying and accessing legislation applicable to the 

company activities; 

 Legally required documents; 

 Situations of non-compliance with OHS policy, and of improvement actions; 

 Any incidents and follow-up actions; 

 Any complaints and follow-up actions; 

 Appropriate supplier and contractor information; 

 Inspection and maintenance reports of OHS critical equipment i.e. equipment 

providing a control and recovery function; 

 Product identification and composition data; 

 Data obtained from monitoring as input to performance records; 

 Results of emergency drills and exercises; and, 

 Training records which include OHS competency requirements. 

OHS records shall be legible, identifiable; traceable to the activities involved with retention times 

defined. They shall be stored and maintained to prevent loss and unintended use. 

Records supporting the performance data provided to the Bahamas Petroleum Company 

on an annual basis shall be kept in an auditable form. 

Records shall be maintained, as appropriate to the system and to the organisation, to 

demonstrate conformance to the OHS Management System, Group requirements and 

international standards and are used in OHS improvement planning. 

 

6.3 Non Compliance & Corrective Action 

The company shall maintain procedures for defining responsibility and authority for: 

 the handling and investigating of non conformances with legislation, 

regulations, OHS policies, procedures and standards; 

 identify root causes and taking action to mitigate any consequences 

arising from such non conformances; 

 the initiation and completion of corrective and preventative actions; and, 

 confirmation of the effectiveness of corrective and preventative action 
taken. 

Any corrective or preventative action taken to eliminate the causes of actual and potential non-

conformances shall be appropriate to the magnitude of problems and commensurate with the 

OHS risks encountered. 

Bahamas Petroleum Company shall implement and record any changes in the documented 

procedures resulting from corrective and preventative action. 

To prevent non-compliance with standards and procedures a documented system for 
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variance/change control shall be in place. Employees shall be aware of the system. (Refer 5.3 

Management of Change). 

 

6.4 Incident Reporting & Follow Up 

Bahamas Petroleum Company maintains procedures for the reporting and investigation of 

hazardous situations, near misses and incidents, which are compliant with its policies, procedures 

and international standards. 

Incidents shall be investigated in a timely manner, with accountabilities assigned, and progress 

on recommended actions monitored until close out. 

The company shall foster a culture of openness in reporting all incidents and near misses. 

Employees shall be aware of the near miss and incident reporting procedures and participate in 

incident investigations. 

Any corrective or preventative action taken to eliminate the causes of potential incidents shall 

be appropriate to the magnitude of problems and commensurate with the OHS risks 

encountered. 

Training shall be provided in incident investigation to appropriate staff throughout the company. 

The company shall implement and record any changes in the documented procedures 

resulting from corrective and preventative action. Lessons learnt from accidents and incidents 

shall be disseminated to relevant personnel and contractors. 

 
 

7. Audit 
7.1 Audit Plan 

The company shall establish and maintain an audit programme and procedure for OHS audits 

to be carried out in accordance with Bahamas Petroleum Company and international standards 

and regulatory requirements. 

A one-year audit plan shall be established including OHS audits of all facilities and operations 

on a fixed time scale appropriate to the facility and the risks associated with the activity or the 

operation. 

Audit programmes shall include:  

 OHS audits; 

 independent audits (that is, audits led by auditors approved on behalf of 

the Company); and, 

 specific activity audits (facilities, start up, drilling, seismic, occupational 
health). 
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A detailed annual plan for audits shall be in place including operations and projects that have 

been contracted out. 

Only personnel, who have received adequate training, shall lead audits. 

The company shall maintain an effective control process to ensure that audit findings are 

recorded, prioritised, corrective actions identified, action parties are assigned and targeted 

completion dates are identified and findings tracked to final close- out. Best practices and key 

lessons learned should be shared with all locations/assets as appropriate. 

A periodic review by management of audit findings/trends and follow up action plans shall take 

place (Refer: 8. Review). 

7.2 Auditor Competency 

Audit procedures shall specify the requirements of audit teams in terms of competency, 

experience in subject area of the audit and impartiality. 
 

An audit focal point or department responsible for the audit process shall co- ordinate the 

appointment of competent OHS auditors. 

A competence assurance system shall be in operation to define auditor competence and ensure 

that relevant OHS auditor training is provided. 

A number of staff from different areas of the company shall be competent to carry out OHS audits. 
 

7.3 Contractor Audits 

Contractors shall provide senior personnel to participate in company led integrated OHS audits of 

the operations contracted to them. 

Contractors shall have an OHS Audit process and schedule for audits, which includes audits 

carried out by independent auditors. Records of results of audits, findings and corrective actions 

are retained. 

 

8. Review 

Management shall regularly review the suitability and effectiveness of the system. 
 

8.1 Review 

A formal process shall be in place for top/senior management to review the effectiveness and 

suitability of the MS in managing OHS risks and ensuring continuous improvement in OHS  

performance. 

The Review shall address but not be limited to: the findings of previous reviews; 

 the need to change OHS policies and strategic objectives; 
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 the impact of significant organisational, location or activity changes; 

 the OHS concerns of employees, contractors and external stakeholders; 

the provision of adequate resources and competent personnel to 

achieve OHS targets objectives and strategies; 

 audit findings; 

 Self Appraisal Assessment; 

 verification of closure of corrective actions resulting from OHS reviews, 

audits, inspections and incident investigations; and 

 review of legal compliance. 

 

Management Reviews of the MS shall take place on an annual basis. Performance against 

annual OHS Plans and Department OHS Plans shall be reviewed regularly. 

Results of Management reviews and identified remedial actions shall be documented and 

monitored until conclusion. 
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Abbreviation Definition 

ABE Above Deck Equipment 

ABS American Bureau of Shipping 

ABSID American Bureau of Shipping Identification 

AC Alternating Current 

ACS Anti Collision System 

ADCU Advanced Digital Control Unit 

AFFF Aqueous Film-forming Foam 

AFP Active Fire Protection 

AHC Active Heave Compensator 

AHU Air Handling Unit 

AIS Automatic Identification System 

AISC American Institute of Steel Construction 

AISI American Iron and Steel Institute 

AKAN Arbeidslivets komité mot alkoholisme og narkomani (The 
Norwegian Tripartite Committee for the Prevention of 
Alcohol and Drug Problems in the Workplace) 

AKMH Aker Kvaerner Maritime Hydraulics 

ALARP As Low As Reasonably Practicable 

AM Amplitude Modulation 

AMS Automated Manifest System 

ANP Agencia Nacional do Petroleo 

ANSI American National Standards Institute 

AoC Acknowledgement of Compliance 

APC Aqueous Potassium Carbonate 

API American Petroleum Institute 

API RP American Petroleum Institute Recommended Practice 
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APS Abandon Platform Shutdown 

APV Air Pressure Vessels 

ASBS Adjustable speed drive system 

ASHRAE American Society of Heating, Refrigerating and 
Airconditioning Engineers 

ASME American Society of Mechanical Engineers 

ASTM American Society for Testing and Materials 

ATP Authorized To Proceed 

AV Audio Visual 

AVS Abandon Vessel Shutdown 

AWG American Wire Gauges 

BBS Behaviour Based Safety 

BCR Back-up Control Room 

BDE Below Deck Equipment 

BHA Bottom Hole Assembly 

BHP Brake Horse Power 

BL Baseline 

BOP Blow-out Preventer 

BOT Base Oil Tank 

BRC Bridge Crane 

BRT Brine Tank 

C&E Cause and Effects 

CAA Civil Aviation Authority 

CACW Core Auxiliary Cooling water 

CAP Competence Assurance Program 

CAP Critical Alarm Panels 

CAPSAT Coordinated Algebra and Physics Simulated Satellite 

CBA Cost Benefit Analysis 
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CBD Casing Building Deck 

CC Change Control 

CCN Construction Change Notice 

CCR Central Control Room 

CCTV Closed Circuit Television 

CCU Central Control Unit 

CCW Counter-Clockwise 

CD Controlled Drug 

CEO Chief Executive Officer 

CET Communication Emergency Team 

CFO Chief Financial Officer 

CFR Code of Federal Regulations 

CG Coast Guard 

CG Center of Gravity 

CIM Crisis and Issues Management 

CISD Critical Incident Situation Debrief 

CL Center Line 

CLV Ceiling Limit Value 

CM Corrective Maintenance 

CMC Crown Motion Compensator 

CMID Common Marine Inspection Document 

CMMS Computerised Maintenance Management System 

CMPT Centre for Marine and Petroleum Technology 

CMS Continuous Metering System 

CO Carbon Monoxide 

CO2 
Carbon Dioxide 

COG Center Of Gravity 
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COLOREG Collision Regulation 

COO Chief Operating Officer 

CORA Concept Risk Analysis 

CPA Climate & Pollution Agency (Norway) 

CR Change Request 

CSD Casualty Shutdown 

CSO Company Security Officer 

CSO Complete Shut-off 

CV Curriculum Vitae 

CVD Chemical Vapor Deposition 

CW Clockwise 

CWM Catwalk Machine 

DA Double Amplitude 

DAC Drive Application Controller 

DAS Data Acquisition System 

DAT Direct Acting Tensioner 

dB Decibels 

dBA Decibels 

DBS Dual Braking System 

DC Direct Current 

DC Drill Collars 

DCC Driller's Control Cabin 

DCFB Drill Collar Fingerboard 

DCM Drilling Control Module 

DCMS Drilling Control and Monitoring System 

DCR Drilling Control Room 

DCS Drilling Control Systems 
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DDI Detailed Drilling Instructions 

DDM Derrick Drilling Machine 

DECS Drilling Electronic Control System 

DES Drilling Equipment Set 

DF  

DFMA Drill Floor Manipulator Arm 

DGPS Differential Global Positioning System 

DICS Drawworks Interface and Control System 

DIN Detailed Instruction 

DIR Directive 

DLA Deadline Anchor 

DMA Dimethyl acetal 

DMA Drilling Mud Additive 

DMS Document Management System 

DNP Do Not Proceed 

DNV Det Norske Veritas 

DNVOSS DNV Offshore Service Specification 

DODA Daily Operation Drilling Application 

DP Dynamic Positioning 

DPC Digital Processing Computer 

DPFB Drill Pipe Fingerboard 

DPM Dynamic Positioning Mooring 

DPS Dynamic Positioning System 

DRA Design Review Analyses 

DSC Drill String Compensator 

DSC Digital Selective Calling 

DSHA Defined Situations of Hazard and Accidents 
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DSL Drilling Section Leader 

DST Drill Stem Test 

DSU Data Storage Unit 

DVS Double “V” Shear Rams 

DWH Deepwater Western Hemisphere 

EAM Enterprise Asset Management 

EAP Employee Assistance Programme 

EC Emergency Contact 

ECC Emergency Command Center 

ECDIS Electronic Chart Display and Information System 

ECR Engine Control Room 

ECT Emergency Command Team 

EDS Emergency Disconnect System 

EEA Escape and Evacuation Analysis 

EER Escape, Evacuation and Rescue 

EERA Escape, Evacuation and Rescue Analysis 

EH Electro Hydraulic 

EHBS Emergency Hydraulic Backup System 

EIAPP Engine International Air Pollution Prevention 

EMS Environmental Management System 

ENVID Environmental Impact Identification 

EPA Emergency Preparedness Analysis 

EPIRB Emergency Position Indicating Radio Beacon 

ER Engine Room 

ERA Electric Riser Angle 

ERM Environmental Resources Management 

ERO Emergency Response Organization 
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ERP Emergency Response Plan 

ERT Emergency Response Team 

ESD Emergency Shut Down 

ESSA Emergency Systems Survivability Analysis 

EVP Executive Vice President 

F&G Fire and Gas 

FAA Federal Aviation Authority 

FAR Fatal Accident Rate 

FC Frequency Converter 

FEA Fire and Explosion Analysis 

FERA Fire, Explosion and Rescue Analysis 

FM Frequency Modulation 

FMEA Failure Modes and Effects Analysis 

FMECA Failure Modes, Effects and Criticality Analysis 

FO Fuel Oil 

FOCS Feed-Off Control System 

FPM Feet per minute 

FRB Fast Rescue Boat 

FRC Fast Rescue Craft 

FRP Fiberglass Reinforced Thermosetting Plastic 

FRU Fluid Recovery Unit 

FSA Formal Safety Assessment 

FSD Fuel oil shutdown 

FSVAD Flag State Verification and Acceptance Certificate for DP 

GA General Arrangement 

GC Gantry Crane 

GE General Electric 
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GMDSS Global Maritime Distress Safety System 

GoM Gulf of Mexico 

GPS Global Positioning System 

GS General Service 

H2S 
Hydrogen Sulfide 

HAZID Hazard Identification 

HAZOP Hazard and Operability 

HBNR Highly Saturated Nitride Rubber 

HC Hydrocarbon 

HCP HVAC Control Panel 

HDC   

HEMP Hazard and Effects Management Plan 

HF High Frequency 

HH High High 

HIPAP High Precision Acoustic Positioning 

HIPO High Potential Incidents 

HLO Helicopter Landing Officer 

HMI Human Machine Interface 

HNBR Highly Saturated Nitrile Rubber 

HOCNF Harmonized Offshore Chemical Notification Format 

HP High Pressure 

HPHT High Pressure High Temperature 

HPP Hydraulic Power Package 

HPR High Precision Hydro Acoustic Positioning 

HPU Hydraulic Power Unit 

HR Human Resource 

HRA Health Risk Assessments 
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HRMS Human Resources Management System 

HSE Health, Safety and Environment 

HT High Temperature 

HTFW High Temperature Freshwater 

HTS Heavy Tool Store 

HTV Horizontal to Vertical Pipe Handling System 

HUET Helicopter Underwater Egress Training 

HVAC Heating Ventilation and Cooling 

I/O Input/Output 

IAC Integrated Automation and Control 

IAS Integrated Automation System 

IADC International Association of Drilling Contractors 

IAEA International Atomic Energy Agency 

IBOP Internal Blow-out Preventer 

ICAO International Civil Aviation Organization 

ICC Incident Command Centre 

ICCP Impressed Current Cathodic Protection 

ICMS Integrated Control Monitoring System 

ID Inside Diameter 

IEC International Electrotechnical Commission 

IEEE Institute of Electrical and Electronic Engineers 

IESC International Employment Service Center 

IFS IFS Maintenance Management System 

ILO International Labor Organization 

IMDG International Maritime Dangerous Goods 

IMO International Maritime Organization 

IOPP International Oil Pollution Prevention 
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ISSC International Ship Security Certificate 

ISM International Safety Management 

ISO International Organization for Standardization 

ISOS International SOS 

ISPS International Ship and Port Facility Security 

ISRS International Safety Rating System 

JRCC Joint Rescue Coordination Centre 

KBC Knuckle Boom Crane 

KEMS Kinetic energy monitoring system 

KG Center of Gravity 

KPI Key Performance Indicator 

KVA Kilovolt-ampere 

KW Kilo-Watt 

LAN Local Area Network 

LAS Liquid Additive System 

LBL Long Baseline 

LCD Liquid Crystal Display 

LCG Longitudinal Center of Gravity 

LCP Local Control Panel 

LD50 Median Lethal Dose 

LECR Lower Engine Control Room 

LEL Lower Explosive Limit 

LEQ Equivalent Continuous Noise Level 

LER Local Equipment Room 

LGA Lower Guiding Arms 

LIR Local Instrument Room 

LL Low Low 
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LMA Lifeboat Mustering Area 

LMRP Lower Marine Riser Packager 

LMS Learning Management System 

LODIC Loading Calculator Program 

LP Low Pressure 

LPR Lower Pipe Rams 

LQ Living Quarters 

LSA Life-Saving Appliance 

LSL Low Level Sensor 

LT Low Temperature 

LTFW Low Temperature Freshwater 

LTI Lost Time Incident 

LWD Logging While Drilling 

MAC Manual Alarm Call-point 

MAE Major Accident Event 

MARPOL Marine Pollution 

MB Mud Bucket 

MCC Motor Control Center 

MCC Main Control Center 

MCCR Mud $ Cement Control Room 

MHC Material Handling Care 

MCI Mass Casualty Incident 

MCR Main Control Room 

MCS Mud Control System 

MDF Main Distribution Frame 

MedEvac Medical Evacuation 

MF Medium Frequency 
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MMA Main Mustering Area 

MMI Man Machine Interface 

MOB Man Overboard Boat 

MODU Mobile Offshore Drilling Unit 

MOU Mobile Offshore Unit 

MOM Marine Operations Manual 

MOP Manual Overload Protection 

MPI Magnetic Particle Inspection 

MPL Multiple Position Lock 

MPR Middle Pipe Ram 

MR Motion Reference 

MRHA Manifold Ring Handling Arm 

MRU Motion Reference Unit 

MSA Multi Scoop Arm 

MSDS Material Safety Data Sheet 

MSI Maintenance Service Interval 

MTOW Maximum Take-off Weight 

MUX Multiplex 

MWD Measurement While Drilling 

NA Not Applicable 

NACE National Association of Corrosion Engineers 

NADL North Atlantic Drilling Limited 

NAVTEX Navigational Telex 

NBIF Narrow Band IF 

NC Non-conformity 

NDT Non-Destructive Testing 

NEMA National Electrical Manufacturers Association 
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NFHA Non Flammable Hazards Analysis 

NIPH Norwegian Institute of Public Health 

NMD Norwegian Maritime Directorate 

NMEA National Marine Electronics Association 

NOK Next of Kin 

NORSOK Norsk Sokkels Konkuranseposisjon 

NOV National Oilwell Varco 

NPD Norwegian Petroleum Directorate 

NRD Non-Radiative Dielectric 

NSA Norwegian Shipowners’ Association  

O2 Oxygen 

OAC Offline Activity Cantilever 

OBM Oil-Based Mud 

OBS Observations 

OD Outside Diameter 

OD/ID Outside Diameter/Inside Diameter 

OEM Original Equipment Manufacturer 

OEST Onshore Emergency Support Team 

OFAC Office of Foreign Assets Control 

OFE Owner Furnished Equipment 

OHSAS Occupational Health and Safety Advisory Services 

OIM Offshore Installation Manager 

OLF Oljeindustriens Landsforening (Norwegian Oil Industry 
Association) 

OMD Oil Mist Detector 

OS Operator Station 

OSC On-scene Commander 

OWS Oily Water Separator 
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P&ID Piping & Instrumentation Diagram 

PA Public Address 

PAGA Public Address General Alarm 

PABX Private Automatic Branch Exchange 

PC Personal Computer 

PD Prescribed Drug 

PDD Prescribed Dangerous Drug 

PDF Portable Document Format 

PFD Personal Flotation Device 

PFP Personal Fire Protective  

PIC Procurement Incident Cases 

PIC Person-in-Charge 

PLC Programmable Logic Controller 

PM Preventive Maintenance 

PMCS Preventative Maintenance Checks and Services 

PMG Permanent Magnet Generator 

PMS Power Management System 

POB Personnel On Board 

POCV Pilot Operated Check Value 

POOH Pull out of hole 

POL Policy 

PPE Personal Protective Equipment 

PRO Procedure 

PSA Petroleum Safety Authority 

PSD Process Shutdown 

PSU Power Supply Unit 

PSV Pressure Safety Valve 
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PTW Permit To Work 

PWC Proceed With Caution 

PWT Potable Water Tank 

QA Quality Assurance 

QHSE Quality, Health, Safety and Environment 

QRA Quantitative Risk Assessment 

QSC Quality Service Coordinator 

RAM Reliability Availability and Maintainability 

RCC Rescue Control Center 

RCM Recirculating Mixer 

RCM Riser Conduit Manifold 

RCM Reliability Centered Maintenance 

RCR Radio Control Room 

RCS Remote Control System 

RFB Riser Finger Board 

RGC Riser Gantry Crane 

RHC Riser Handling Crane 

RHCC Riser Handling Control Cabin 

RIH Run in hole 

RKB Rotary Kelly Bushing 

ROP Rate of Penetration 

ROV Remotely Operated Vehicle 

RN Registered Nurse 

RST Rotary Support Table 

RT Rotary Table 

RTD Resistance Temperature Detectors 

RUC Report of Unsatisfactory Conditions 
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RY Riser Yoke 

SART Search and Rescue Transponder 

SATCOM Satellite Communication 

SBA Stand Building Arm 

SBC Single Board Computer 

SBM Synthetic based mud 

SBV Stand-by Vessel 

SCA Safety critical activities 

SCBA Self Contained Breathing Apparatus 

SCE Safety Critical Element 

SCPC Single Channel per Carrier 

SCR Safety Case Regulations 

SCR Systems Control Room 

SCS Safety Critical Systems 

SDBN Single Dynamic Bottle Neck 

SDI Smart Drilling Instrument 

SDNR Stop Disc Non-Return valve 

SDP Simrad Dynamic Positioning 

SDPC Simrad Digital Processing Computers 

SDPM Simrad Dynamic Position Mooring 

SEA Southeast Asia 

SFB Steady Flow Bin 

SG Specific Gravity 

SGSO Management System for Operational Safety 

SHARP Safety Hazard Awareness and Risk Perception 

SHI Samsung Heavy Industries 

SHIDAC Structured Hazard Identification and Control 

Printed date 10/06/2019 18:52:39 Greenwich Mean Time
12/05/2016

This document is the property of Seadrill. It is intended for Seadrill use only and must not be used without participation or prior
written authorisation of Seadrill.

https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#RY
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SART
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SATCOM
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SBA
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SBC
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SBM
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SBV
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SCA
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SCBA
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SCE
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SCPC
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SCR
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SCS
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SDBN
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SDI
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SDNR
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SDP
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SDPC
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SDPM
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SEA
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SFB
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SG
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SGSO
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SHARP
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SHI
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SHIDAC


Risk level: 
Green Safety Case 

 
Title: West Saturn - Abbreviations 
Doc. No: SC-37-0312  Version: 1 
 

Doc. Owner: West Saturn 
Offshore Installation Manager 

Approved by: West Saturn 
Rig Manager 

Approved:  
 

 Page 18 of 21 
   

SMC Safety Management Certificate 

SMS Safety Management System 

SMS Short Message Service 

SNAME Society of Naval Architects and Marine Engineers 

SO Safety Officer 

SOLAS International Convention for the Safety of Life at Sea 

SOOB Summary Of Operational Boundaries 

SOPEP Shipboard Oil Pollution Emergency Plan 

SP Safety Plan 

SPM Sub Plate Mounted 

SRAM Seadrill Risk Assessment Matrix 

SSAS Ship Security Alert System 

SSB Single Side-band 

SSBL Super Short Baseline 

SSC Ship Security Certificate 

SSE Short Service Employees 

SSP Ship Security Plan 

SSPC Steel Structure Painting Council 

SSR Super Shear Rams 

STC Safety Training Coordinator 

STEL Short Term Exposure Limit 

STO Safety Training Officer 

SVC Simrad Vessel Control 

SVP Senior Vice President 

SW Sea Water 

SWBD Switchboard 

SWL Safe Working Load 

Printed date 10/06/2019 18:52:39 Greenwich Mean Time
12/05/2016

This document is the property of Seadrill. It is intended for Seadrill use only and must not be used without participation or prior
written authorisation of Seadrill.

https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SMC
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SMS
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SNAME
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SO
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SOLAS
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SOOB
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SOPEP
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SP
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SPM
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SRAM
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SSAS
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SSB
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SSBL
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SSC
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SSE
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SSP
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SSPC
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SSR
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#STC
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#STEL
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#STO
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SVC
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SVP
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SW
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SWBD
https://seadrill.isafetycase.com/bin/view/rig_WestSaturn/abbrev#SWL


Risk level: 
Green Safety Case 

 
Title: West Saturn - Abbreviations 
Doc. No: SC-37-0312  Version: 1 
 

Doc. Owner: West Saturn 
Offshore Installation Manager 

Approved by: West Saturn 
Rig Manager 

Approved:  
 

 Page 19 of 21 
   

T&T Trinidad & Tobago 

TBA Traveling Block Assembly 

TBRA Task Basked Risk Assessment 

TBOSIET Tropical Basic Offshore Safety Induction and Emergency 
Training 

TC Thruster Control 

TCG Transverse Center of Gravity 

TCP Touch Control Panel 

TCS Thruster Control System 

TEMPSC Totally Enclosed Motor Propelled Survival Craft 

TFM Tubular Feeding Machine 

TIA Tail-In Arm 

TMS Total Management System 

TOC Tip of the Can 

TOG Top of Grating 

TOP-SET Timeline, Organization, People, Similar events, 
Environment, Technology 

TPU Test Pump Unit 

TR Temporary Refuge 

TS Tubular Shuttle 

TV Television 

TWA Time Weighted Average 

TX Texas 

UC Unsatisfactory Condition 

UAP Upper Annular Preventer 

UHF Ultra High Frequency 

UHG Under Hull Guiding 

UHS Utility Hose Stations 
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UK United Kingdom 

UPR Upper Pipe Rams 

UPS Uninterruptible Power Supply 

URL Uniform Resource Locator 

US FAA United States Federal Aviation Administration 

USA United States of America 

USCG United States Coast Guard 

USD United States Dollars 

UT Ultrasonic Testing 

UV Ultra Violet 

VAC Volts Alternating Current 

VDC Volts Direct Current 

VBR Variable Bore Rams 

VCG Vertical Center of Gravity 

VDL Variable Deck Load 

VDM V Door Machine 

VDU Video Display Unit 

VFD Variable Frequency Drive 

VHF Very High Frequency 

VL Variable Load 

VMS Vessel Management System 

VO Verify Operation 

VPC Vice President of Communication 

VPH Vertical Pipe Handling System 

VPU Vertical Pipe-handling Unit 

VSAT Very Small Aperature Terminal 

WA West Africa 
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WT Water Tight 

WCM Well Control Manual 

WCU Water Cooling Unit 

WOM Worldwide Oilfield Machine, Inc. 

WOB Weight on Bit 

WP Working Pressure 

WSOG Well Specific Operational Guidelines 
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ACRONYMS 

ALARP As Low As Reasonably Practicable 

CMAPP Corporate Major Accident Prevention Policy 

DSHA Defined Situation of Hazards and Accidents 

EER Escape, Evacuation and Rescue 

EPA Emergency Preparedness Analysis 

ERA Emergency Response Plan 

HQ Headquarters 

HR  Human Resources 

HSE Health, Safety and Environmental 

IADC International Association of Drilling Contractors 

IMO International Maritime Organisations 

ISM International Safety Management 

MAH Major Accident Hazards 

MAHRA Major Accident Hazard Risk Assessment 

MODU   Mobile Offshore Drilling Unit 

OIM Offshore Installation Manager 

PDCA Plan-Do-Check-Act 

PFEER Prevention of Fire and Explosion, and Emergency Response 

QA Quality Assurance 

QHSE Quality, Health, Safety and Environmental 

QRA Quantitative Risk Assessment 

QSC Quality Safety and Contingency 

SECE Safety and Environmental Critical Equipment 

SOOB Summary of Operational Boundaries 

UK United Kingdom 
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1 INTRODUCTION TO THE IADC HSE CASE GUIDELINES 

The International Association of Drilling Contractors (IADC) HSE Case Guidelines were 
developed by members to provide a Health, Safety and Environmental (HSE) Case 
methodology specifically for drilling contractors that addresses the requirements and scope 
of operations related to their business activities and that is aligned with international 
standards.   

They also: 

 Allow easier review of drilling contractors’ Safety Cases by international regulators, 
enabling rigs to operate in different global regulatory jurisdictions 

 Demonstrate compliance with the International Safety Management (ISM) Code 
requirements of the International Maritime Organisations (IMO) and any additional 
regulatory and contractually agreed HSE requirements 

 Demonstrate that internal processes and the HSE management system’s risk reducing 
measures meet senior management and stakeholders’ expectations 

The Guidelines are not considered compulsory; however, their use is recommended to not 
only align with good industry practice, but also ensure methodologies are consistent with 
recognised practices and standards and to demonstrate management assurance applicable 
to worldwide operations.   

All Seadrill Safety Cases follow the methodology and structure of the IADC Guidelines.  

The Safety Case itself demonstrates how Seadrill applies a systematic risk management 
approach to maintain and improve HSE and operational performance on board the Rig.  As 
such, the Safety Case has two primary purposes: 

 Demonstrate to Seadrill senior management that the Rig’s HSE risk management 
systems meet their expectations 

 Demonstrate to external stakeholders (including client and regulators) that HSE risk 
management systems meet their expectations 

Developing and maintaining this Safety Case provides continuous assurance that existing 
HSE risks are effectively managed.  It also provides assurance that risks associated with 
changes to equipment, activities or locations, as well as systemic weaknesses identified by 
incident analyses and audits, are effectively managed. 

The West Saturn Safety Case comprises a number of parts, to provide assurance that 
Seadrill is managing HSE risks effectively. The Safety Case parts are:   

 Part 2 - Drilling Contractor’s Management System – HSE Management 

 Part 3 - MODU/ Rig Description and Supporting Information 

 Part 4 – Hazard and Risk Management 

 Part 5 - Emergency Response 

 Part 6 - Performance Monitoring are applied in conjunction with the structured risk 
management process described in Part 4 – Hazard and Risk Management 
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 Appendices – provides reference and support material to the Safety Case Parts 

Part 1 of the Safety Case then provides an introduction to the case.  This includes senior 
management commitment and overall Safety Case expectations. 

A summary of the purpose of each of the Safety Case Parts is given in the Section 2.2 Safety 
Case Scope and Arrangements of this introduction. 
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2 CASE EXPECTATIONS 

The following Safety case expectations are applicable for the West Saturn. The completed 
and accepted West Saturn Safety Case provides clear demonstration that risk reduction 
control relating to the HSE aspects of the rig operations meets senior management 
expectations.  

2.1 Senior Management Demonstration 

This Safety Case demonstrates that the operations performed onboard the Rig comply with 
the expectations imposed by the Seadrill’s senior management and other stakeholders 
including: 

 Employees and contractors 

 Customers 

 Regulators 

These expectations include: 

 There is an effective HSE management system in place for managing major hazards, 
other workplace hazards and environmental aspects 

 All potential hazards have been identified 

 Risks associated with identified hazards have been defined, assessed and are being 
managed with any residual risks reduced to As Low as Reasonably Practicable (ALARP) 
levels 

 The Rig is designed, built, operated and maintained taking account of Rig specific 
hazards and risks, and in accordance with good industry practice and relevant mandatory 
rules and regulatory requirements 

2.2 Safety Case Scope and Arrangements 

Assurance and verification that the above expectations are met through: 

  Development and implementation of this Safety Case including on-going implementation 
and improvements of HSE management system arrangements (including HSE 
management system audits), as described in Part 2 - HSE Management Systems and 
Part 6 - Performance Monitoring 

 Safety Case review and acceptance by the responsible parties defined in Section 2.4 
Safety Case Responsibilities of this introduction 

2.3 An Overview of Seadrill 

Seadrill is a well-established leader in the worldwide drilling market. It provides offshore 
drilling services to major and independent oil companies engaged in hydrocarbon search, 
exploration, and production activities. Seadrill also provides operational manpower, services, 
and project management for group-owned or operated drilling rigs deployed worldwide. 
Seadrill’s versatile fleet includes harsh-environment semi-submersibles, jack-ups, shallow 
and deep-water tender rigs, and deep-water drill-ships. 
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Seadrill is a Bermuda-based international offshore drilling contractor with its corporate 
headquarters based in London, UK. 

Location Address 

London - Corporate HQ 
 

Seadrill Management Ltd.  
2nd Floor 
Building 11 
Chiswick Business Park 
566 Chiswick High Road 
London W4 5YS 
UK 

Bermuda Seadrill Limited 
PO Box HM 1593, 
Par-la-Ville Place, 
14 Par-la-Ville Road, 
Hamilton HM 08 
Bermuda 

Seadrill’s drilling units are deployed throughout the world, with operations concentrated in 
the major geographic regions of: 

 Americas 

 Africa, Middle East and Asia 

 Brazil 

 Mexico 

 North Atlantic 

The Region office in Brazil is located in Rio de Janeiro: Seadrill, Avenida Republica do Chile, 
230 - 21st floor – Centro – 20.031-170, Rio de Janeiro, Tel. +55 (21) 3507-2750. 

Seadrill was established in May 2005 by the Norwegian-born shipping tycoon John 
Fredriksen and listed on the Oslo Stock Exchange in November of the same year. By July 
2005 it had acquired the drilling company Odfjell and by September 2006 it owned a 
controlling share of Smedvig and Eastern Drilling. 

On 31 May 2010 Seadrill successfully acquired all shares in Scorpion Offshore, having 
previously owned 40% of the company. 

In February 2011, North Atlantic Drilling Ltd – a harsh environment drilling company which 
operates primarily in the North Sea - was established, with Seadrill acquiring a 77% stake in 
the new company. 

In 2013, Seadrill then acquired more than 50% of the outstanding shares in Sevan Drilling, 
taking over operational management of the company’s Brasil, Driller and Louisiana rigs. 

2.3.1 Seadrill’s Vision Statement 

Seadrill is committed to providing operations and services to suit its customers’ requirements. 
Quality, health, safety, and environmental policy and objectives are therefore of paramount 
importance to Seadrill in achieving its goals.  
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At Seadrill, the safety of employees, customer representatives, and service providers is our 
greatest responsibility. Seadrill believes that all employees are responsible for working in and 
creating an environment that results in an incident free work place where no one gets hurt.  

All employees at Seadrill are given the training, tools and empowerment necessary to be 
individually responsible for the safety of themselves and their co-workers. 

Seadrill's specific vision is setting the standard in drilling: 

 Taking the lead 

 Being energetic and inspiring 

 Setting examples to be followed 

 Reaching ambitious goals 

 Being demanding 

 Challenging each other and our customers 

 Taking pride in the work carried out 

 Operating without injuries 

Seadrill corporate culture embodies a number of core values. Seadrill has made five of these 
explicit to enable good decision making. These values are fundamental to Seadrill's identity 
and cannot be compromised: 

Safety Conscious 

 We look out for each other 

 We don't want anyone to get hurt at work 

 We plan thoroughly so what we do is executed safely 

 We follow our processes and procedures according to our management system  

 We respond immediately to unsafe or unsatisfactory conditions 

Accountable 

 We display integrity in everything we do 

 We operate correctly first time, and deliver what we promise 

 We constantly challenge ourselves and other to find smarter ways of working  

 We work diligently to achieve best practice 

Inspirational 

 We share knowledge, ideas and information with each other and our customers  

 We listen to our customers and colleagues and act on what they say 

 We build enthusiasm around us 

 We reward great performance and use it as an example to be followed  
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 We set the standard in operational and safety performance 

Loyal 

 We act in accordance with Seadrill's values  

 We respect decisions once they've been made  

 We are Seadrill's biggest advocates 

Proactive 

 We are innovative and continually on the lookout for better solutions  

 We embrace change, we don't resist it 

 We are creative and use our initiative but stay within Seadrill's policies and procedures 

 We seek out new opportunities 

Details of Seadrill’s HSE management system policies and objectives are given in Part 2 - 
HSE Management System. 

2.3.2 Health, Safety and Environmental Policies 

 

 

 

 

 

 

 

 

 

 

2.4 Safety Case Responsibilities 

Seadrill is the owner of West Saturn and is thereby responsible for the preparation and 
submission of this Safety Case. However, a number of functional positions have been created 
to effectively lead and manage Seadrill’s operational activities. These include safety, 
compliance, environment, human resources, rig management, operational management, 
technical support, document control, engineering and accounting.  

The Corporate “IADC HSE Case DIR-00-0023” Directive describes the methodology for 
establishing an IADC Safety Case. 

The following Seadrill personnel have ownership and responsibility for the Safety Case: 
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 The Director of Quality, Health, Safety and Environmental (QHSE) is responsible for the 
administration, interpretation and maintenance of the Safety Case 

 The Rig Manager in the Region of operation is the owner of the Safety Case and is 
responsible for implementation and updates of the Safety Case 

This Safety Case has been prepared using the accumulated knowledge and significant 
experience of personnel assigned to work on the West Saturn, the management staff of the 
Company and external support as required. 

The Safety Case records the ongoing process of assessing risk and subsequent risk 
reduction measures, including engineering modifications and safety management system 
improvements. Both onshore and offshore personnel are continuously involved in this 
process to maintain the Safety Case as a dynamic and ‘living’ document.  

2.4.1 Safety Case Owner 

The Rig Manager in the Region of operation is the owner of the Safety Case and is 
responsible for implementation and updates of the Safety Case. The Rig Manager is 
ultimately responsible for the HSE management of the operations covered by the Safety 
Case and is the final approval authority for the contents of the Safety Case. The Owner is 
responsible for issuing the Statement of Justification for Operations, thus accepting 
accountability for the HSE management of the operations. The Statement of Justification is 
a declaration that all reasonably foreseeable HSE hazards that could occur have been 
identified and are under control - subject to the close-out of any outstanding actions in the 
Remedial Action Plan. 

2.4.2 Safety Case Custodian 

The Safety Case Custodian is the West Saturn OIM. The Custodian is responsible to the 
Owner for the management of the Safety Case. The Custodian is also responsible for 
initiating the appropriate programs to ensure awareness and proper use of the Case by the 
organisation. The Custodian is responsible for the technical accuracy of the contents of the 
Safety Case and for ensuring periodic reviews are completed and revisions and updates are 
prepared when necessary. 

2.4.3 Workforce Involvement 

The Safety Case has been developed, reviewed and revised in close cooperation with the 
employees. A record of all personnel, including members of the workforce, who have 
participated in the risk assessment process is provided in Part 4. 

West Saturn offshore personnel participated in the Major Accident Hazard Risk Assessment 
(MAHRA) review workshop conducted onboard during the update and thorough review of 
Safety Case. Sufficient time was allowed to discuss matters with the workforce.  

Matters relating to the Safety Case have also been discussed in safety committee meetings. 
The views of the workforce were taken into account in the revision of the Safety Case. Safety 
representatives were kept informed of progress and the outcome of discussions and 
decisions.  

Employee participation is essential in all activities concerning working environment and 
safety, and is described in procedures used by Seadrill on their installations to encourage 
employees to offer their views. 
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Seadrill is also committed to participating in tripartite consultation and working effectively 
through working environment committee and rig meetings. The actions arising from 
consultations are added to the Synergi system and are addressed from there. 

2.5 Review and Updates 

The Safety Case is a live document and is subject to regular update. Circumstances where 
formal revision is required include: 

Revision Required Detail 

Operational Changes Change to established operational boundaries of the rig which will 
include such areas as geographical or environmental conditions 
 

Equipment changes Significant change out of equipment or additions. Any impact from 
change to an established Safety Critical System 
 

Significant change to 
manning level or 
operational structure 

Possible increase of manning levels and the established Hazard profile 
Potential impacts to Escape, Evacuation and Rescue (EER) functions 
Change of command 
 

Key documentation 
changes 

Changes to any key documentation such as HSE that underpins the 
Safety Case and its overall lifecycle management. This also includes 
Major Accident Hazard Risk Assessment (MAHRA) 
 

Changes in the overall risk 
assessment methodology 
deployed by Seadrill or 
industry driven requirement 

Updating of the MAHRA and underpinning bowtie / barrier 
assessments to reflect the change request and re-establish the hazard 
management profile 

Legislation or Regulation 
(new or expired) 

Change due to directive and Safety Case update (with underpinning 
MAHRA) as required to reflect this 
 

Agreed Safety Case review 
cycle 

As required under the Seadrill Safety Case review process identified in 
“IADC HSE Case DIR-00-0023” Directive 

A thorough review of a 
Safety Case 

May be required by the Competent Authority at any time and in any 
case, is required within five years of the acceptance date of the current 
case or of the date of the last review. The review should examine the 
basic assumptions made in the Safety Case as well as its content. It 
should consider how its demonstrations might be improved, taking 
account of all relevant changes and new knowledge since acceptance 
or the last review, to ensure that they remain valid. 
 

Material Change A material change is likely to be one that changes the basis on which 
the original Safety Case was accepted. This would involve changes to 
the basis on which risk control decisions are made or which necessitate 
a review of the adequacy of major hazard control measures. 
 

 
The Safety Case is a live document and is subject to regular update. Circumstances where 
formal revision is required include: 

Apart from an established review cycle of the entire Safety Case, activities relevant to 
maintenance, review and update include: 

 Ensuring that all personnel newly assigned to the vessel are familiarised with the Safety 
Case though access to the Safety Case and education of its use and content 
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 Ensuring the relevance of the critical activities by frequent review. As part of this, any 
personnel promoted to a position that has been assigned critical tasks will be made aware 
of their responsibilities through established competency processes located in the Seadrill 
management system 

 Re-issuing updated parts of all documents as necessary 

The responsible persons for the review process for the Safety Case is defined in “IADC HSE 

Case DIR-00-0023” Directive”. 

The above ensures that the Safety Case and management system are not static but are 
‘living’; responding to improvements in industry understanding of hazards and risks, changing 
technology and new legislation by improving systems and upgrading equipment. 

The Regional “Establishing an IADC HSE Case PRO-37-0496” Procedure details Seadrill's 
commitment for initiating and maintaining a Safety Case. Under this procedure Safety Cases 
shall be reviewed every 3 years unless major changes have occurred on the Rig, at which 
time the Safety Case should be reviewed every year. It is the Rig Manager's responsibility to 
initiate the process to develop and update a Safety Case and the QHSE Director's 
responsibility to coordinate the all work activities. 

2.6 Continuous Improvement 

The HSE management system described in Part 2 - HSE Management System is aimed at 
continuous improvement. This follows the principles of the Plan-Do-Check-Act (PDCA) 
continuous improvement cycle. Seadrill is actively involved in workgroups initiated by 
regulators or the industry to seek better standards for operational performance and thereby 
ensure continuous improvement. 

The Corporate “Coordination of Authority Contact and Hearing of Regulations, Class Rules, 

and Standards DIR-00-0007” and “Flag State Requirements DIR-00-0010” Directives detail 
requirements on how regulatory changes are handled internally to ensure that these are 
implemented in the Seadrill Management System. 

The HSE management system and this Safety Case are not static, but ‘living’; responding to 
improvements in industries understanding of major hazards, changing technology and new 
legislation to improve management systems, facilities and people. 

Seadrill ensures that these new industry standards and best practices are integrated into 
Seadrill Safety Cases as deemed necessary and applicable for the type of MODU and 
geographical location. 

2.7 Remedial Action Plan / Recommendations 

Seadrill has systems, procedures, and personnel in place to ensure that actions identified 
through risk analysis, reviews, industry and safety alerts, and other sources are 
systematically followed up and closed out in a timely manner.  

This is accomplished by implementing corrective action processes, classification and 
verification activities, and audits for work practices, management systems and processes. 
Further detail is given in Part 2 - HSE Management System. 

The actions arising from the development of the Safety Case are presented in the appendix 
within a time bound and actioned format. 
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2.8 Safety Case Presentation 

The West Saturn Safety Case is managed through an electronic system with electronic 
MAHRA and BowTie Major Accident Hazards (MAH) outputs. The overall purpose and 
structure of the Safety Case is discussed in Part 1 - Introduction to the IADC Safety Case 
Guidelines. 

Appendices for the Safety Case include a complete list of reference documents and a list of 
all abbreviations used throughout the Safety Case. All relevant drawings, schematics, and 
equipment specifications are provided. 

The Safety Case is communicated to workers, contractors and vendors by means of training 
and presentations. The Parts may be listed as follows: 

Part 2 – Management System 

The Management System encompasses all measures to ensure that operations are 
performed in accordance with corporate objectives with regards to health, safety and 
environment. The Seadrill Management System is the backbone of the culture and supports 
the vision and values “Setting the standard in drilling!”. 

Part 2 describes the Seadrill and West Saturn management system, stating the policies and 
objectives, and then subsequently detailing the organisation, responsibilities, standards, and 
procedures in place to realise those policies and objectives. 

Part 3 – Rig Description 

The West Saturn is designed and built for drilling, test production, completion and field 
development. The West Saturn is designed and built in accordance with ABS class 
requirements, Flag State Requirements and PSA regulations. Details regarding the West 
Saturn layout, equipment and systems are provided in Part III of the Safety Case. 

Part 4 - Risk Management 

Part 4 introduces the risk management methodology and discusses the methods used in the 
qualitative and quantitative risk assessments for the West Saturn. 

Each of the identified MAH has been assessed qualitatively, using the bowtie method, where 
barriers in place to control the risk and reduce the consequences have been identified to 
ensure that the risk associated with the identified major accident hazards are reduced to As 
Low as Reasonably Practicable (ALARP). The bowtie analysis provides evidence that the 
technical state of West Saturn and the Seadrill management system together ensure safe 
operations within West Saturn operational boundaries. 

Part 4 also provides a summary of the Quantitative Risk Assessment (QRA) which has been 
conducted for the West Saturn in order to quantify the risk to persons on board the installation 
and to evaluate the results against the Seadrill risk acceptance criteria. 

A Summary of Operational Boundaries (SOOB) has been developed and is included in Part 
4. The SOOB matrix provides guidelines on the limits of safe operation when one of the 
barriers is reduced in its effectiveness, removed, or defeated. It also identifies operations 
which are permitted, reviewable, or prohibited during simultaneous operations. The matrix 
defines specific simultaneous operations where two or more activities are not permitted to 
run concurrently on the West Saturn. 
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Part 4 also provides a demonstration of compliance with the requirements of the Prevention 

of Fire and Explosion, and Emergency Response (PFEER) Regulations. 

Part 5 – Emergency Response 

Part 5 provides a demonstration that emergency response arrangements have been 
systematically assessed and that suitable plans are in place to respond to all foreseeable 
emergency situations.  

The Emergency Preparedness Analysis (EPA) prepared for West Saturn provides input of 
the Defined Situations of Hazards and Accidents (DSHAs) and the identified and evaluated 
with regards to technical, operational and organisational aspects. To the West Saturn specific 
Emergency Response Plan (ERP).  Measures to limit the consequences of an undesired 
event are listed in the ERP and implemented accordingly. By performing regular training, it 
shall be ensuring the personnel have the necessary competence to implement measure to 
limit the consequence of an undesired event in accordance with the ERP. 

Part 6 – Performance Monitoring 

To ensure that operations are performed in accordance with internal and external 
requirements, arrangements for performance monitoring have been implemented. 

Tools are established for the supervisory function in Seadrill: 

 Management visits offshore. 

 Management system audits. 

 Technical inspection/verification. 

 Safety inspection. 

All these activities are included in the annual supervisory activity plan. When performing 
supervisory activities, special attention is made with regards to the underlying causes when 
unsatisfactory conditions are observed. Observations and nonconformities are followed up in 
the reporting tool ‘Synergi’. 

2.9 Regulatory Requirements 

The Corporate “Coordination of Authority Contact and Hearing of Regulations, Class Rules 

and Standards DIR-00-0007" Directive details requirements on governing regulatory 
requirements. The Directive defines the responsibility, working methods and tools to ensure 
that: 

 Seadrill’s responsible contact point for all authorities is clearly defined and well organised 

 Responsible contacts understand what contact with authorities and classification 
institutions entails 

 Comments in the form of hearings on regulations, classification rules, standards, etc. are 
prepared and returned in a systematic manner 

The Director of QHSE and the Technical Department Manager are appointed as the 
regulatory contacts for Seadrill. Seadrill has regular contact with the authorities and 
participates actively in the development of regulatory requirements.  
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An internal evaluation is made to identify any potential consequences for the organisation 
when regulatory changes are made. Hearings on new regulations, classification rules and 
standards are coordinated by the Quality Safety and Contingency (QSC) Discipline Manager. 
The QSC Discipline Manager ensures that: 

 All inquiries regarding hearings on new or updated regulations or classification rules are 
forwarded to the QSC Discipline Manager 

 A Hearings Coordinator is appointed that is responsible for internal coordination 

 Information regarding hearings is appropriately distributed internally 

 Comments or action items from hearings are assigned a completion time frame 

 A formal response to hearing comments is issued as deemed necessary after review from 
the Technical Department Manager 

Relevant personnel within the offshore and onshore organisation have knowledge about 
legislation and regulations regarding safety, health and protection of the environment. 
Personnel that receive information from the authorities are required to report to the QSC 
Discipline Manager and Technical Department Manager. 

Internal training courses are identified in the West Saturn Training Matrix and scheduled to 
ensure compliance and adequate knowledge about regulatory requirements. 

2.10 HSE Management 

Whilst HSE management is a core business function for Seadrill, it is also integrated with 
other core functions: 

 Finance 

 Operations 

 Communication and Public Affairs 

 Human Resources 

 Information Services 

 Management 

 Marketing 

 Supply Chain 

 Office Administration 

The HSE management system includes all necessary measures (personnel, equipment and 
procedures) to ensure that operation of the West Saturn is performed in accordance with all 
corporate HSE objectives.  

This ensures that major hazard management, environmental care, and occupational safety 
and health are all addressed in an integrated manner rather than as ‘add-ons’ to the business.  

The Director of QHSE has overall responsibility for the implementation and allocation of 
sufficient resources to allow effective operation of HSE management systems. The Director 
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of QHSE is also responsible for ensuring that the system is reviewed for adequacy and 
suitability. 

The comprehensive arrangements for HSE management, including implementation and 
monitoring, are described in Part 2 - HSE Management System and Part 6 - Performance 
Monitoring. 

The Regional “HSE Monitoring - Brazil PRO-02-0027” Procedure defines the requirement to 
undertake an annual HSE Management Review of Brazil's activities and achievements of the 
region and each rig. Outcomes from the annual review shall form the basis of relevant 
objectives for the forthcoming annual period. 

2.11 Environmental Impact and Aspect Assessments 

Environmental management system arrangements are an integrated part of the HSE 
management system and are developed to follow ISO 14001. Management arrangements 
for environmental hazards and risks are described in Part 2 - HSE Management System. This 
includes location specific aspects where the operator is responsible for environmental impact 
assessment. 

Environmental impact and consequences have been assessed on West Saturn as part of the 
overall environmental programme. A register of the results of the assessment is provided in 
the Appendix of the Safety Case. These are further addressed as applicable within the West 
Saturn Performance Standards and their relationship to the identified Safety and 
Environmental Critical Equipment (SECE’s) and their potential environmental impacts. 

The Director of QHSE has overall responsibility for the implementation and allocation of 
sufficient resources to allow effective operation of environmental management systems. The 
HSE Manager is responsible for ensuring that all statutory requirements and regulations, as 
they relate to the environment risks and impacts, are met in the Region where the West 
Saturn is operating. 

The Corporate “Environmental Management DIR-00-0021” Directive describes the region 
responsibilities and actions to ensure a consistent approach to environmental management. 

The management of the West Saturn systematically identifies and assesses all 
environmental impacts and aspects associated with their Scope of Operations. Once 
identified, these environmental impacts are evaluated for risk, and are either mitigated to the 
lowest tolerable level or to applicable legislative requirements, whichever is more stringent. 

2.12 Justification for Continued Operation 

The Safety Case guidelines require duty holders of offshore installations to demonstrate that 
major accident risks are controlled to ensure compliance with the relevant statutory provision. 

Commitment to Operate the Rig in Accordance with this Safety Case  

Seadrill management is committed to operate the Rig in accordance with the arrangements 
detailed within this Safety Case.  This commitment is supported by actions such as: 

 Provision of resources to develop this Safety Case and ensure effective implementation 
of the described management system arrangements as detailed in Part 2 – HSE 
Management System and Part 6 – Performance Monitoring 

 Workforce participation in bow-tie analysis and Safety Case development 
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 Ongoing HSE management system and Safety Case audits 

Systematic Management of all Hazards (and Environmental Aspects) 

A systematic process has been followed to identify and assess all hazards, and to ensure 
that effective management system arrangements have been developed and are 
implemented.  Identification, assessment and management of hazards and risk are detailed 
in Part 4 – Risk Management and Part 2 – HSE Management System. 

Key aspects include: 

 Comprehensive HSE management system arrangements 

 Hazard and risk assessment involving the workforce 

 Environmental Impacts and Aspects 

 Bow-Tie analysis for major accident events detailing critical controls 

 Performance standards developed for critical controls against which effective 
implementation is assessed 

Rigorous Process to Identify Potential Hazards and Ensure Risks are Managed to 
Tolerable Levels 

The hazard identification and risk evaluation process described in Part 4 – Risk Management 
provides the necessary demonstration that all hazards have been identified and are 
understood.  This, along with Part 2 – HSE Management System and Part 5 - Emergency 
Response demonstrate how these hazards are effectively managed. 

Part 4 – Risk Management describes how the risk from identified major hazards is assessed 
and compared against defined acceptance criteria. It is concluded that the risk levels on the 
Rig are reduced to ALARP.  

 

Key aspects include: 

 Risk assessment and ranking of events in the hazard register 

 Bow-Tie analysis to identify and further evaluate all the safeguards associated with each 
major hazard. The exercise drew on the knowledge and experience of the workforce to 
evaluate the suitability and adequacy of controls 

Mandatory and Regulatory Requirements are Complied With 

West Saturn operations comply with all mandatory and regulatory requirements, including 
Class and those of the specific offshore jurisdiction where the West Saturn is operating. 

Responsibility for ensuring that such requirements are identified and met rests with the QHSE 
Manager. 

Commitment to Complete all Remedial Actions 

Following development of this Safety Case, remedial actions that remain as part of the 
ongoing process of continual improvement will be completed in a timely manner. These items 
are detailed on the Remedial Action List and tracked through to completion and close-out. 
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Statement of Justification for Continued Operation and Commitment from Senior 
Management 

Seadrill commits itself to operate the West Saturn in accordance with the arrangements 
detailed in this Safety Case.  All operations will be performed within the West Saturn’s 
operational boundaries and in compliance with the management system, relevant 
regulations, industry norms, good practices and company objectives.  Barriers that are in 
place to manage identified hazards will be maintained at all times to ensure the (ALARP) 
status of West Saturn. 
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3 DESIGN AND COMMISSIONING OF NEW FACILITIES 

The identification and assessment of major and other workplace hazards, including 
associated control and recovery measures, is described in Part 4 – Risk Management.  

Part 3 – MODU/Rig Description and Supporting Information details the applicable regulations, 
codes and standards used in the design along with the certifications carried by the Rig. 

HSE management system arrangements are developed and implemented for all Seadrill Rigs 
in line with the objectives and requirements detailed in Part 4 – Risk Management and Part 
6 - Performance Monitoring. 

This includes: 

 Verification of HSE critical equipment suitability and performance prior to the unit being 
placed in service 

 Training and competency of crew prior to the unit being placed in service 

The decision for developing Safety Cases for Seadrill’s new-build rigs is performed by 
Seadrill corporate management prior to delivery. A Safety Case is developed based on 
previous experience, applicable regulations and contractual requirements as required. 
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1 INTRODUCTION 

Part 2 of the Safety Case describes Seadrill HSE management system arrangements, 
including how HSE management objectives are met so that HSE risks are managed to As 
Low As Reasonably Practical (ALARP) levels. 

The Seadrill Total Management System (TMS) provides managers and supervisors at all 
levels with expectations represented by policies, directives and requirements which are 
intended to motivate people to work safely and effectively to achieve the desired results. 

Managers and supervisors are responsible to ensure their people understand their 
responsibilities as described in the management system. The effective implementation of 
TMS provide a means by which Seadrill HSE goals are achieved, the needs of customers 
are met, and the requirements of regulatory bodies satisfied, while maintaining the health 
and safety of employees and respecting the condition of our environment. 

With the goal to simplify the understanding, dimensioning and harmonisation of the Seadrill 
Management System, the West Saturn HSE Management System while operating in the 
Brazil Region is described in the Correlation Matrix (CM) according to the SGSO Technical 
Regulation (ANP 43/2007). The CM can be found in the Regional “Document Control and 

Management PRO-82-0039” Procedure. 

 Management System Elements 

Seadrill’s HSE management system can be described in terms of a number of elements: 

Policies and objectives 

HSE policies set clear direction for the organisation to follow and objectives provide targets 
against which performance can be measured. The key HSE policies includes: 

 Health Policy POL-00-0003 

 Safety Policy POL-00-0005 

 Environmental Policy POL-00-0004 

Organisation, responsibilities and resources 

An organisation structure is defined with clear responsibilities and adequate resourcing to set 
policy and objectives and implement the necessary HSE management systems 
arrangements. 

Standards and directives 

Standards and directives are implemented that provide a working environment where HSE 
hazards area identified and associated risks managed to tolerable levels. 

Performance monitoring 

Procedures are implemented to monitor and measure HSE performance on a continual basis. 
Such procedures provide for: 

 Qualitative and quantitative measures as appropriate to the needs of the organisation 
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 Monitoring the extent to which the HSE objectives are met 

 Monitoring the effectiveness of HSE management controls 

Management review and improvement 

Senior management reviews HSE management system arrangements and performance at 
planned intervals to ensure its continuing suitability, adequacy and effectiveness. 

 Environmental, Health and Safety Standards 

ISO 14001 is the standard developed by the International Organisation for Standardisation 
(ISO) for environmental management systems. Occupational Health & Safety Advisory 
Services (OHSAS) 18001 is an occupational safety and health management system standard 
that is structured similar to ISO 14001. OHSAS 18001 was specifically developed to be 
compatible with ISO 14001 and ISO 9001. 

Seadrill maintains a documented HSE management system that meets the requirements of 
the ISO and OHSAS standards. It is described in a manner to align to these standards with 
the key elements defined. 

All Seadrill rigs also comply with the International Safety Management (ISM) Code. The ISM 
Code is the international standard for the safe management and operation of vessels and for 
pollution prevention adopted by the International Maritime Organisation (IMO) in 1995. 

 Core Business Functions 

Whilst HSE management is a core business function for Seadrill, it is also integrated with 
other core functions: 

 Finance 

 Operations 

 Quality, Health, Safety and Environment (QHSE) 

 Communication and Public Affairs 

 Human Resources 

 Information Services 

 Management 

 Marketing 

 Supply Chain 

 Office Administration 

Governing / steering management system documentation associated with Seadrill’s core 
business functions is accessed via TMS. This provides: 

 Management, employees, customers and other interested parties clear and consistent 
management information 

 The basis for improvements of work processes and methods 
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 Contribution to the elimination of unnecessary costs and helps maximise revenue 

A key focus of the management system is that information is up to date, quick and easy to 
retrieve. The Corporate “TMS User Guide SYS-00-0003” has been developed to aid users in 
the use of the TMS system. The TMS ensures that corporate policies and directives are 
cascaded down through the organisation, while at the same time allowing flexibility for region 
and rig-specific procedures to be established.  

TMS Structure 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Corporate level of TMS - Policies and Directives 

Policies state the overall intentions and goals of Seadrill’s senior management. Policies focus 
on key aspects of Seadrill’s business and consist of an objective statement (goal) with high 
level guidance on how to move in the right direction to meet the goal. The CEO approves all 
policies. 

Directives are a set of requirements that reflect and operationalise the policies. Directives 
apply to all regions and are issued by the Corporate Organisation. Direct subordinates to the 
CEO approve all directives. 

The Region Level of TMS – Region Common and Rig Type Specific Procedures 

A Region common procedure is a set of requirements within a specific area/discipline issued 
and owned by one of Seadrill’s regions and that are rig type independent. 

A Region rig type specific procedure is a set of rig type specific requirements within a specific 
area/discipline issued and owned by one of Seadrill’s regions. 
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The Rig level of TMS – Rig Procedures and Detailed Instructions 

A Rig procedure is a set of rig specific requirements that are special for an individual rig and 
not already covered / incorporated in an overall Region Procedure.  

A Step By Step or Detailed instruction is a set of checklists outlining responsibilities, risks 
and requirements relevant to a specific task.  

Seadrill’s TMS Application 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Demonstrating Assurance of HSE Management Objectives 

Development of this Safety Case, along with ongoing performance monitoring and 
management review, is used to determine and demonstrate that HSE management 
objectives are met. These objectives are discussed further throughout the HSE management 
system description. 

The Corporate “IADC HSE Case DIR-00-0023” Directive details requirements for establishing 
a Safety Case for each rig as per IADC Safety Case Guidelines. It is the Operations 
Preparation Manager and/or Rig Manager's responsibility to initiate establishing the Safety 
Case and to maintain ownership of the Rig's case. The Rig's QHSE Manager is responsible 
for completing the Safety Case. In support of the corporate directive, the Regional 
“Establishing an IADC HSE Case PRO-37-0496” Procedure details the regional commitment 
for maintaining a Safety Case. 

In order to achieve their vision of working in and creating an environment that results in an 
incident-free workplace where no one gets hurt, Seadrill needs to ensure consistent 
implementation of its company tools and processes. The health and safety of the workforce 
is paramount, followed by the protection of the environment and the integrity of assets. To 
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support the achievement of this vision, Seadrill has developed a series of management 
system manuals, tools and processes to ensure their people live and work in a safe 
environment. 

TMS lays the foundation and expectations of how the company manages its business 
functions. Within these, there is a core of management system manuals and supporting 
materials that lay out the policies and requirements as they relate to Health, Safety, Security 
and Environment. 

 HSE Management Objectives 

This Safety Case is based on the International Association of Drilling Contractors (IADC) 
Safety Case Guidelines for Mobile Offshore Drilling Units. These guidelines provide a formal 
structure for the Safety Case including: 

 HSE management system expectations / objectives 

 What in the Drilling Contractor’s HSE management system demonstrates that these 
expectations / objectives are met 

Part 2 of the Safety Case is structured around demonstrating that IADC expectations and 
objectives are met. 

In addition to IADC expectations and objectives, Seadrill has its own (company) key 
objectives. These are discussed in further detail within this Part. 
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2 POLICIES AND OBJECTIVES 

 Health Policy 
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 Environmental Policy 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 



 
Management System  

Part 2 

 

Iss 01 / Rev 00 Hard copies are not controlled Page 16 of 94 
Rev Date: 14th February 2018  Safety Case  

 

Further to the above, Seadrill also has the following policies in place: 

 Ethical Conduct policy POL-37-0001 

 Communication policy POL-00-0009 

 Training and competence development policy POL-00-0006 

 Operations policy POL-00-0010 

 Quality policy POL-00-0001 

 Information services policy POL-00-0002 

 Diversity policy POL-00-0007 

The CEO approves all policies. They are available at all job site locations and can be 
accessed through TMS.  

The Region Procedures are based on the following 6 principles: 

 Adjust the pace of operations taking into consideration the knowledge & competence of 
the least proficient crew member: 

o The pace of the operation must be adjusted to fit the least proficient crew member 

 Operate within the limits and capacity of the equipment to prevent damage or harm to 
people: 

o All equipment must be operated within its’ rating. Equipment must never be “red lined” 
thus the job must be stopped and reassessed if and when operating limits are reached 

 Take the time to carry out necessary inspections and maintenance: 

o Inspections must be conducted before and after the job to ensure that the equipment 
is in good condition for the task at hand and future subsequent tasks 

 All tasks shall be planned, hazards identified, controls agreed, and the plan discussed 
with everyone involved: 

o Hazard ID and control discussions are a requirement for all tasks. A Task Based Risk 
Assessment (TBRA) or a 5-PointCheck is required before all tasks 

 Any change, however small, requires a time-out call for the task to be stopped and 
reassessed: 

o If any part of the task does not fully adhere to the agreed plan, then the job must be 
stopped and reassessed 

 On the completion of all jobs, time is allocated for a ‘Post Job Debrief’: 

o At the conclusion of every task, a debrief shall be undertaken 

 Objectives 

The CEO has the overall responsibility for establishing annual company key objectives 
(including HSE) and ensuring they are properly monitored for progress. These objectives 
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form the basis for metrics (key performance indicators – KPIs) against which performance is 
assessed. Seadrill company key objectives and KPIs are renewed every year and vary 
depending on current business functions and assessments of previous objectives and KPIs. 

TMS is designed to cascade the company key objectives throughout the organisation. 
Information regarding these objectives is available for all personnel. 

Annual Corporate HSE objectives are set in the Seadrill Eye and forms the basis for an 
annual QHSE Plan, which is developed at the Quarterly Management Meetings. The QHSE 
Plan identifies main areas in order to achieve the Objectives. Each area has a series of tasks 
with target achievement dates. At each Quarterly Management Meeting, the status for each 
area is to be discussed and updated in the Plan. Management shall ensure that quality 
objectives, including those needed to meet requirements for the service and service-related 
product, are established at relevant functions and levels within the organization. The quality 
objectives shall be measurable and consistent with the quality policy. Key objectives are 
further defined and annually reviewed.  An Example of Seadrill’s Key Objectives 2017 is 
shown below; 

 

The QHSE Plan's main focus areas include: 

 Communication 

 TMS 

 Supervisory Activity 

 Improvement Projects 
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 Environment 

 Health & Hygiene 

 Training & Competency 

Objectives drive target setting and KPI development and reporting at the Region and Rig 
level. The Region's Annual Objectives Action Plan defines the KPIs, including responsibilities 
for the actions needed and details of the KPI. Specific aspects include: 

 Rig and Regional reporting of environmental accounts 

 Rig and Regional reporting of training and competence compliance 

 Rig and Regional reporting of HSE statistics 

The West Saturn also develops plans to achieve Corporate and Regional goals and 
objectives. 
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3 ORGANISATION, RESPONSIBILITIES AND RESOURCES 

Seadrill is organised and staffed to operate globally in all major areas of offshore operations. 
To manage a large fleet effectively and to achieve the Company’s vision, Executive 
Management developed a management organisation based on principles of leadership, 
essential management processes and personal accountability. 

The Corporate organisation provides the overall structure through which Seadrill conducts its 
business activities. Organisation charts (and job descriptions) are established and 
maintained for all operating units and onshore departments. The organisation charts contain 
job titles and names, for both onshore and offshore personnel. Solidly drawn lines represent 
reporting lines and denote staff responsibility. A dotted line indicates functional or discipline 
reporting, or any deviation from the main rule. Human resources review the organisation 
charts within their area of responsibility on a monthly basis. 

 Organisational Structure of Seadrill 

HSE roles and responsibilities are defined in the following sources: 

 Internal policies – used to define overall expectations and responsibilities. Further 
detailed in Health, Safety and Environmental Policies 

 Organisation charts – used to define overall reporting structure and responsibility for 
functional areas of Rigs 

 Job descriptions - used to clarify roles and responsibilities and provide managers and 
employees with an understanding of the skills needed to do a particular job 

 Procedures and plans – used to define specific responsibilities relating to specific tasks 
or activities 

HSE management is a line management responsibility. Visible management commitment 
and involvement at all levels is essential for successful Health, Safety and Environment 
performance. All Company personnel at all levels of the organisation have the responsibility 
to comply with policy and requirements and participate in the achievement of annual Health, 
Safety and Environmental goals. 
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 Organisational Charts 

Corporate Organisation Chart 1 
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Corporate Organisation Chart 2 

 
 

 

 

 

 

 

 

 

 

 

Corporate Organisation Chart 3 
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Corporate Organisation Chart 4 

Corporate Organisation Chart 5 
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 Development of Operations Management Plans (Bridging Document) 

To ensure all aspects of HSE responsibilities are planned, understood and communicated 
effectively, an interfacing or bridging document between the customer and the Seadrill will 
be developed. These plans are developed to address the following areas: 

 West Saturn modification or upgrade projects 

 Mobile Unit / Drilling Services contracts 

There will be a specific OMP for each client. Seadrill has a bridging document process 
template for drafting an operations management plan. 

 Management Reviews 

Management at all levels is required to monitor performance through the active participation 
in management reviews. Management review represents monitoring which involves 
evaluating, tracking, following up, closing out and documenting the following: 

 Business and operational performance 

 Management System Audit results 

 Suitability and effectiveness in meeting the policies and expectations of the Seadrill 
Management Systems (including HSE) 

Changes to the Seadrill Management Systems are formally captured, reviewed, 
communicated and executed through a dedicated process. The purpose of this process is to 
ensure changes to the Seadrill Management Systems are clearly understood by people at 
each level by: 

 Developing people’s ownership and commitment to change 

 Giving people the opportunity to understand what expectations are required 

 Sharing and capturing lessons learned to develop and execute change effectively 

 Providing people at all levels of the Company the opportunity to share their knowledge, 
experience and skills on how best to apply efforts and achieve expectations 

 Enabling the change to be efficiently managed and implemented utilizing available 
resources 

The process enables people at different levels in the Company (Corporate, Region and West 
Saturn) to propose and implement changes to the Seadrill Management Systems through the 
individual Core Management Functions.  

The process is initiated by a request using the Management System Feedback Process 
which require an action from the receiving organisation. The action may involve review, 
response and/or revision to the management system. 

 Document Management 

Seadrill utilises TMS and eDOCS for management and storage of documents. Governing 
documents (policies, requirements, procedures and detailed instructions) are stored in TMS 
with all other administrative and technical documents stored in eDOCS. Both systems provide 
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controlled access to documents and also allow for effective collaboration and sharing of 
documents between employees located both onshore and offshore across the Seadrill’s 
organisation.  

The Corporate “Seadrill Total Management System DIR-00-0001” Directive details 
requirements for document development and management. It provides the framework 
through which all TMS documents are developed and managed. 

All TMS documents are assigned a Risk Level as follows: 

Red - Safety critical procedures with a high impact on personnel risk –                 
Knowledge of red procedures SHALL be verified with all relevant personnel 

Yellow - Procedures with a significant impact on personnel risk – Knowledge of yellow 
procedures SHALL be ensured prior to execution of the work through pre-job meeting, 
task-based risk assessment (TBRA) or similar 

Green - Procedures with insignificant direct impact on personnel risk 

Only Corporate have the authorisation to issue ‘RED’ risk level documents. 

All documents are tagged to an organisational unit.  This indicates applicability for that and 
all lower organisational levels (i.e., Corporate, Region, Rig Type or Rig). 

The document owner and approver are identified within the document control details. TMS 
directives, procedures and detailed instructions are required to undergo an annual review 
and the owner is sent an automatic reminder if the document remains unchanged for 12 
months. The review can be documented with a brief comment note if the document is not 
revised. TMS also allows live commenting and feedback on documents with email notification 
to the document owner. Additionally, documents establish the job position(s) responsible for 
its implementation. 

The use of TMS and eDOCS ensures that the latest documentation is available to all 
personnel. Document owners are responsible for ensuring that required documentation exists 
and is kept updated, and that outdated documents are removed. 

Authorisation, Development and Approval of Documents 

At the corporate level, all documents applied worldwide are first identified and reviewed by 
the appropriate personnel and approved by the respective corporate management. All new 
document development is submitted for review as required to ensure that content overlap is 
minimised and that potential conflicts and contradictions with other related processes have 
been identified and are properly addressed and controlled. 

 Workforce Participation 

Seadrill actively promotes the involvement of the workforce in HSE management activities 
through a number of means: 

 All employees have a responsibility to participate in the 5-point check and safety 
observation process and for following guidelines of detection, response and reporting 
unsatisfactory conditions  

 Employees participate in development of Safety Cases through attendance at risk 
assessment workshops such as hazard and operability studies (HAZOPs), hazard 
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identification studies (HAZIDs), Bow-Tie analysis and As Low As Reasonably Practicable 
(ALARP) studies. Further details are discussed in Part 4 - Risk Management 

 Employees participate in pre-tour meetings 

 All employees attend the West Saturn HSE Meetings with all personnel on board required 
to participate in a general and departmental HSE meetings at least bi weekly 

 Employees are members of the West Saturn-based HSE committee 

 Internal seminars and workshops are also conducted for the benefit of personnel to 
update and enhance their safety awareness, communication and other skills as required 

Additionally, performance-based rewards systems exist at the Corporate and Rig level. 
Corporate recognizes a Rig of the Month based on monthly KPI reporting. The Rig may 
establish its own employee or department recognition and reward program. 

 West Saturn Organisation 

The Corporate “Marine Manual DIR-37-0065” Directive details requirements for the Rig's 
management system, including establishing an organization chart, which must include line of 
command and reporting.  Key personnel in marine, drilling, engine, radio, safety and health 
departments are included, as well the unit’s onshore management. The organization charts 
are available through TMS and/or eDOCS. Organization charts (and job descriptions) are 
established and maintained for all rigs. 
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Rig Organisation Chart 
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 Responsibilities 

 Senior Management HSE Responsibility 

Senior Management is responsible for the overall management of the Company activities 
worldwide. They are ultimately responsible for the quality of service provided to customers 
and are responsible to ensure the Company has an effective management system. They are 
also ultimately responsible for the health, safety and welfare of all personnel working at 
Company rigs, facilities and offices.  

Key Corporate HSE responsibilities are detailed below: 

Chief Executive Officer and President Key Responsibilities 

 Set policies and overall company objectives 

 Ensure adequate resources and management structure are provided for establishing and 
implementing HSE policies and objectives 

Chief Operating Officer and EVP Key Responsibilities 

 Ensure that operations are run safely and in accordance with the company HSE policies 
and objectives 

 Ensure adequate resources and management structure are provided for operations HSE 
management 

Corporate Director of QHSE Key Responsibilities 

 Establish and run the QHSE department 

 Develop and maintain the Corporate QHSE management system 

 Investigate, report and follow-up all serious incidents 

 Provide assistance to all employees on HSE issues, and keep them advised of changes 
to company HSE policies and objectives 

Senior Vice President Key Responsibilities 

 Ensure that Region operations are run safely and in accordance with the company HSE 
policies, objectives and Corporate directives and procedures 

 Ensure adequate resources and management structure are provided for Region 
operations HSE management 

Region Head of QHSE Key Responsibilities 

 Establish and run the Region QHSE department 

 Develop and maintain the Region QHSE management system 

 Investigate, report and follow-up all Region incidents 

 Provide assistance to Region employees on HSE issues, and keep them advised of 
changes to company HSE policies and objectives, Corporate directives and procedures, 
and Region procedures 
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Director of Operations Key Responsibilities 

 Conduct performance appraisals for personnel reporting to the position 

 Follow up critical KPIs and verify that operations are conducted in accordance with 
internal and external requirements 

 Line Management HSE Responsibilities 

HSE management and performance is a line management responsibility. Visible 
management commitment and involvement at all levels is essential for successful Health and 
Safety performance. 

Area Manager Key Responsibilities 

 Ensure that operations are conducted in a safe manner with goal of "no accidents, injuries 
or losses" 

 In charge of all business activities in area of operation, including safety 

 Ensure that rigs are operating according to Seadrill procedures and policies and are in 
compliance with flag/ class authorities 

 Ensure that rigs are well maintained according to Seadrill maintenance system 

Rig Manager Key Responsibilities 

 Responsible for the day-to-day operations of the Rig, including performance monitoring 
of drilling operations 

 Ensure that adequate resources are provided to implement HSE policies and objectives, 
Corporate directives and procedures, and Region and Rig procedures 

 Plan, schedule, manage and direct vessel maintenance, surveys and repairs 

 Ensure Rig personnel are in compliance with competence and training requirements 

Onshore Client Representative Key Responsibilities 

 Ensure operators of third party contractors provide equipment fit for use 

 Ensure that hazards and risks associated with the well programme are identified and 
communicated to Seadrill 

 Communicate changes to the well programme with Seadrill 

 Provide assistance in organising logistical support in case of emergencies 

 Coordinate oil spill clean-up efforts 

In-Country HSE Manager Key Responsibilities 

 Ensure Corporate and Region HSE management system requirements are implemented 
across the rigs operating in that country 

 Identify and develop country specific HSE management system requirements and 
procedures 

 Liaise with the local regulator 
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Offshore Installation Manager Key Responsibilities 

 Demonstrates management's commitment to providing a safe workplace for everyone on 
board and to supervise the rig operation and related activities 

 Support and communicate the Company policies and philosophies, with respect to annual 
objectives and safe work practices 

 Designated "Person in Charge" of all aspects of the Rig operations under his control 

 Report all hazards and positively intervene in all observed unsafe acts 

 Act as the On-Scene Commander for all emergencies that pose a threat to the operation 

Offshore Client Representative Key Responsibilities 

 Supplies calculations and programmes to the Drilling Section Leader for drilling 
operations 

 Promotes positive safety awareness and pollution prevention policy among Client 
personnel on board the rig 

 Ensures operators of third party contractors provide equipment fit for use 

 Ensures that hazards and risks associated with the well programme are identified and 
communicated to Seadrill 

 Communicates changes to the well programme with Seadrill 

 Ensure compliance with SMS, relevant regulatory requirements and the contract with the 
client 

Drilling Section Leader Key Responsibilities 

 Ensure detailed planning (DDI) ahead of drilling and well operations 

 Ensure that the drilling crews are trained, and the equipment is set up to handle 
emergency situations (e.g. well control, loss of position, heavy weather) 

 Ensure drilling personnel are familiar with relevant well specific operating guidelines and 
procedures for emergency disconnect of LMRP 

 Ensure availability of required equipment and is ready for use 

 Ensure that drilling equipment is operated in a proper manner 

 Report non-compliances to the OIM and client 

 Ensure compliance with SMS, relevant regulatory requirements and the contract with the 
client 

Managed Pressure Drilling Section Lead Key Responsibilities 

 Overall responsible for the safe and efficient execution of all pressure management 
activities. 

 Assist the DSL during the preparation of future drilling operations with pressure 
management. 
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 Assist the DSL during the emergency well operations paralysation or control well during 
MPD operations. 

 Integration with the team responsible for Coriolis and MPD choke to be kept clear and 
efficient. 

Marine Section Leader Key Responsibilities 

 Complies with all international and local maritime laws and class regulations to ensure 
the safety of the rig and protection of the environment 

 Ensures the rig’s navigational equipment is maintained, fully functional and that testing, 
and calibration is carried out in accordance with Safety of Life at Sea (SOLAS) regulations 

 Ensures the rig is maintained and operated in accordance with the vessel’s Marine 
Operations Manual 

 Informs the OIM of station keeping, stability status and any potential problems 

 Monitors rig operations for any potential impact on station keeping and stability 

 Oversees supply boat operations within the rig’s five hundred metre zone 

Technical Section Leader Key Responsibilities 

 Ensures the safe and cost-effective operation of mechanical and electrical equipment in 
compliance with statutory regulations and organization’s procedures 

 Supervises repairs, inspections, maintenance of mechanical and electrical equipment 

 Assists in the planning of refits, major repairs, modifications and surveys 

 Ensures safe use of lifting equipment 

 Ensures compliance to the preventative maintenance system 

Safety Officer Key Responsibilities 

 Participate in daily and work permit meetings. Effectively use and promote all Seadrill’s 
HSE tools which include management of change, permit to work, TBRA, STAR, 5 Point 
Check etc. 

 Maintains visibility on the rig and motivate personnel to take safety related matters 
seriously Participate in planning and execution of the safety meeting 

 Conducts incident and near miss investigations, recommend measures to minimize 
further exposure/risk 

 Observe musters and drills, provide improvement proposals 

 Conducts daily observation round with focus on ram rig, cranes, loose lifting equipment, 
escape ways and Personal Protective Equipment (PPE) 

 Training and instruction in the safety critical procedures 

 Support the development and implementation of QHSE practices and behaviours 
required for safe operations on-board the rig 

 Carry out safety inspections and assists line management in safety audits 
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Medic/Nurse Key Responsibilities 

 Carries out duties in accordance with legislative, regulatory, client and the division’s 
requirements 

 Adheres to patient and statutory confidentiality rules 

 Serve as the primary source of medical treatment and communication of medical matters 
to rig personnel 

 Inform the OIM of specific medical situations as required 

 Daily update of Synergi regarding OBS 

 Individual Responsibility and Authority 

The responsibility for HSE rests upon all personnel and is an integral part of daily operations.  
HSE roles and responsibilities are defined in the following sources: 

 Internal policies – used to define overall expectations and responsibilities. 

 Organisation charts – used to define overall reporting structure and responsibility for 
functional areas or the Rig.  

 Job descriptions - used to clarify roles and responsibilities and provide managers and 
employees with an understanding of the skills needed to do a particular job 

 Procedures and plans – used to define specific responsibilities relating to specific tasks 
or activities 

All personnel have the responsibility and authority to stop an operation if they regard the 
activity being performed as being unsafe. Other key responsibilities for employees and third 
parties are summarised below: 

 Ensure that their actions are performed in compliance with the company HSE policies, 
objectives and procedures 

 Understand and comply with the contents and intent of the Safety Case as it applies to 
their job 

 Report any accidents/incidents or unsafe acts to line management 

 Do everything reasonably practicable to protect the health and safety of others in the 
workplace 

The Corporate “Rig Induction DIR-00-0025” Directive also details requirements for 
communication of responsibilities and authorities.  

 Regulatory Requirements 

The Corporate “Flag State Requirement DIR-00-0010” Directive details requirements to 
ensure that the Rig complies with all relevant flag state statutory requirements, specifically: 

 Operations are performed in accordance with relevant flag state’s requirements 

 All personnel within the Region comply with relevant regulations 
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This is primarily achieved through procedures developed at the regional level, which must 
clearly define roles and responsibilities, including for identifying applicable requirements. 

Monitoring and assessing of federal, state, and local laws is conducted by a contracted 
service company under the Brazil QHSE Department or its internal legal service. The 
Regional “Identification, Assessment and Monitoring of Legal Requirements for Brazil PRO-

02-0017” Procedure details requirements to ensure that Seadrill maintains compliance with 
legislation with regards to its operations.  

The contracted legal service company has identified and selected laws with requirements 
applicable to the activities, products and services of the company and also laws with no 
requirements applicable that receive a statement of Standard for Knowledge. 

The West Saturn “Flag State Requirements PRO-37-1295” Procedure details requirements 
for the correction of deficiencies found in ASI Inspection and Port State Control, including 
notification of the Flag State (Panama). The OIM is responsible for ensuring the Procedure 
is applied by each section leader in their respective departments 

 Resources 

 HSE Resources 

HSE resources are allocated at different levels of the organisation. The Corporate “Internal 

Control Structure DIR-00-0129” Directive summarizes overall company specific structures 
related to organizational structure, authorities and responsibilities. Responsibilities for 
offshore HSE personnel are detailed in Job description for “Safety Officer JDR-37-0007” and 
for “Safety Training Officer JDR-37-0006”.  

The Corporate Human Resources function is responsible for supporting the Rig's operations 
with offshore staffing including staffing planning, competence assurance overview, 
employees visa and work permits. The Region Human Resources Manager is responsible 
for planning and monitoring staffing requirements and efficient utilisation of human resources. 

 HSE Committee Representation 

The Corporate “HSE Communication DIR-00-0019” Directive details responsibilities and 
requirements for HSE meetings offshore and onshore including HSE committees. The 
offshore HSE committee is responsible for discussing and resolving outstanding safety 
related matters and addressing issues raised during general and departmental HSE 
meetings.  

The OIM or his delegate conducts the meeting yearly. The OIM facilitates the committee with 
HSE delegates elected by their fellow crew members from the rig departments, including third 
parties. Similarly, the Rig Manager facilitates onshore committee meetings with elected 
departmental representatives. Onshore Safety Organisation meetings are also conducted 
every month. 

Minutes are taken at all HSE meetings and any actions referred to the on board HSE 
committee.  All actions are managed through Synergi, an online action tracking system. 

 Support 

QHSE support functions exist at the Corporate, Region and Rig levels. The organisation and 
its systems are established so that the Corporate and Region functions may provide direction 
to its units, or, if required, direct support to individual units. The Procedures and Directives 
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established detail the requirements for communications between the units and shore-based 
support, as well as the reporting or other involvement (e.g., offshore visits, audits, etc.) back 
to the unit. 

The QHSE department directly supports day-to-day operations, as well as in the development 
and implementation of plans for continuous improvement related to QHSE within the 
organisation. 

Corporate QHSE Organisation 

  

 Clients 

The Corporate “Contracting Principles DIR-00-0125” Directive details requirements for Client 
contracting principles and standards in order to limit and fully understand contractual liability 
and to optimise profitability. This includes a gap analysis of Seadrill TMS against Client 
specific requirements and governing procedures, including HSE aspects. 

The Corporate “Contract Management DIR-00-0081” Directive details requirements for 
contracts to be managed in a uniform manner across all regions so that Seadrill’s commercial 
and contractual position is defended and optimised. The directives set out minimum 
requirements for contract administration from the time that a contract is signed and until 
contract closure. 

The Corporate “Transferring Units Between Regions DIR-37-0140” Directive details 
requirements for Seadrill as a company must comply with the requirements set forth by either 
the authorities or clients when transferring a unit between regions or when incorporating a 
new unit in to the company. Seadrill must also ensure the transfer of a unit from region to 
region shall not introduce unacceptable additional risks to the crew, the unit or the business.  

A well or campaign specific bridging document is developed as an interface between Seadrill 
and the Client HSE management systems. Responsibility for developing this bridging 
document rests with the Client with input from Seadrill. Additionally, HSE and pre-shift 
meetings on-board the Rig communicate management information to operating personnel. 

 Clients Third Parties 

Unless specifically stated otherwise, Client’s third-party personnel operate in accordance with 
Seadrill’s policies, directives and procedures when working on board the Rig. Client third 
party arrangements are then managed though the client contract. 
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Upon arrival of any third party on the Rig, a safety induction is also performed detailing key 
HSE management system requirements.  Inductions are discussed in Induction Programme. 

Third party personnel also attend HSE meetings with regular crew as discussed in HSE 
Communication. 

 Catering and Accommodation 

The West Saturn is equipped with personnel accommodations that include living/sleeping 
quarters, safety equipment (such as PPE and lifeboats), health/hygiene facilities and medical 
facilities and equipment. The Corporate “Health Management System DIR-00-0073” 
Directive details requirements for regions to establish procedures for management of health 
and working environment in these accommodations. This includes control of potable water, 
hygiene, and safe food handling. Health and Hygiene audit reports are required weekly; a 
report template is attached to the Directive. 

The Regional “Hygiene and Safe Food Handling PRO-37-0510” Procedure details 
requirements for hygiene and safe food handling. This Procedure defines responsibilities, 
methods, and equipment for ensuring that the quality of food handling, food hygiene, follow-
up of suspected food-borne illnesses, and general hygiene throughout the Rig is maintained 
at the highest standard. The Medic/Nurse performs hygiene inspections once every week, in 
cooperation with the OIM and Camp Boss. Additionally, the Medic/Nurse also carries out 
bacteriological sampling of food in cooperation with the Camp Boss, and reviews data and 
maintains sampling equipment. 

The Corporate “House Rules DIR-00-0022” Directive incorporates the General 
Housekeeping and Good Order Practices in the Directive and details requirements for 
maintaining the Rig's cleanliness and good order.  To facilitate this, the Rig is divided into 
small areas with a person designated as responsible for ensuring that instructions for general 
housekeeping and good order practices are prepared, implemented and posted. The 
instructions for the General Housekeeping and Good Order Practices for each area are 
compiled and posted in a prominent position in the relevant area. 

The Regional “Waste Management for Brazil PRO-02-0058” Procedure details the internal 
requirements and defining responsibilities for waste management. Waste handling is 
discussed further in section 4.5.2 Management of Waste. 

 Medical Support 

The Company Doctor establishes the directives and procedures for medical practice on all 
Seadrill rigs. 

The Corporate “Health Management System DIR-00-0073” Directive details requirements for 
Seadrill regions to establish arrangements and procedures for management of medical 
support and drugs.  The Medical Services Manual defines the policies, management system 
and protocols established by Seadrill and International SOS (health service provider) to 
provide consistent health care services on all Seadrill units. The Directive provides a link with 
login information to International SOS's website, where the Seadrill Medical Services Manual 
is managed. Additionally, International SOS provides training and education to the offshore 
medical staff. 

The Corporate “Drugs and Alcohol DIR-00-0032” Directive details responsibilities and 
requirements for drug and alcohol testing and chain of custody documentation. 
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Details concerning the rig hospital, triage and medical facilities/supplies are given in Safety 
Case Part 3 - Rig Description and Supporting Information. 

In addition to the Medical Service Manual, the Regional “Offshore Health Service PRO-37-

0517” Procedure details responsibilities and requirements for medical duties, including any 
period that the Medic/Nurse is absent or unable to provide support. The Medic/Nurse is to 
report all incidents concerning health and illness to only the OIM, who is responsible for 
reporting the incident to the authorities, as applicable. Injuries that occur offshore, both during 
on and off shift, shall be reported according to Seadrill system for reporting of incidents. 

The Regional “Management of Medicine/Drug on Offshore Installations PRO-37-0514” 
Procedure details requirements on how medicines and drugs are to be handled including: 

 Responsibilities 

 Administration 

 Storage 

 Control 

 Distribution 

 Expired drugs/disposal 

The Medic/Nurse is responsible for control of all medicines and drugs on board. The Medical 
Director (or deputy) delegates the authority to distribute medicine to the Medic/Nurse and in 
accordance with ANVISA and Ministry of Health. 

On the rig, the trained Medic/Nurse is delegated the right to examine and treat personnel and 
dispense medicine. The Medic/Nurse is required to follow the appropriate procedures for 
treatment and prescription of medicines and communicate with the Company Doctor onshore 
in case of doubt or as procedure/protocol dictates. 

The Corporate “Medic DIR-37-0276” Directive and the Regional “Medical Emergency 

Response Plan PRO-02-0070” details methods for diagnosing, treating, and following up on 
relevant conditions in accordance with good medical practice. The Medic/Nurse should know, 
learn and treat patients according to the Medical Escalation Protocol provided by the 
International SOS. This Protocol defines: 

 Routine procedures 

 Specific procedures 

 Trauma emergencies 

 Medical emergencies 

 Environmental emergencies 

 Common medical complaints 

The Regional “Medics Process in Case of Death Onboard PRO-37-0516” Procedure details 
responsibilities and requirements in case of fatality on board the Rig. 
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The Regional “Report of Possible Work-Related Disease PRO-37-0523” Procedure details 
responsibilities and methods for registration and follow up of employees with possible work-
related disease. 

The Regional “Pharmaceutical Inspection and Internal Audit of Medic Functions PRO-37-

0522” Procedure details responsibilities and requirements for conducting audits of 
pharmaceutical control, and medical equipment suitability and maintenance.  

Audits are conducted at least annually. The auditor must use the audit checklist attached to 
the Procedure. The audit covers the medic's performance of duties fulfilling Seadrill 
requirements, and the medic's understanding of the management system. 

The Regional “Substance Abuse Program for Brazil PRO-02-0042” Procedure details 
responsibilities and requirements for drug and alcohol testing, along with the Employee 
Assistance Programme (EAP) that is in place to assist employees with drug dependency 
issues. Use of illegal drugs is not permitted, including during leisure time, and alcohol is not 
tolerated in the workplace.  

Seadrill requires that all of its personnel cooperate with any client requirements to maintain 
a drug and alcohol-free environment. All requirements of the Procedure extend to third party 
contractors. Personnel are subject to drug and alcohol testing when first hired, at random 
screenings, for good cause or reasonable suspicion, following direct involvement in an 
incident, or as a follow-up. 

 Selection of Contractors 

It is the responsibility of the supply chain organization to evaluate and qualify new vendors to 
determine their suitability. The Corporate “Management of Service Providers DIR-37-0163” 
Directive requires the Rig Manager and OIM to ensure the vendor’s HSE management system 
and proven record to determine if the HSE responsibilities align with the requirements of 
Seadrill. An on-site assessment of a vendor may be required and a QHSE representative 
forms part of the assessment team. Any vendor deficiencies are assigned corrective actions 
with a time scale for implementation, in agreement with the vendor. 

Additionally, the Corporate “Contract Management DIR-00-0081” Directive details that it is all 
the responsibility of the Contract Manager or Contract Analyst to review the contractual or 
commercial correspondence prior to awarding a contract. 

Furthermore, the Corporate “Competence Assurance DIR-37-0094” Directive details 
requirements that all Seadrill contractor personnel responsible for operational activities are 
subjected to the same competency and training requirements as for direct Seadrill employees.  
These requirements, detailed in the job descriptions as well as mandatory requirements from 
relevant statutory authorities. 

The Regional “Competence Assurance for Brazil PRO-08-0008” Procedure requires all 
personnel involved in critical offshore activities, equipment types, and systems are assessed 
for development. The Seadrill competence management system (Skills VX) shall be utilized 
for the competence assurance administration. The competence requirements of Seadrill are 
mapped based on the standards set forth in the Client's and Third Party's contracts. 

 Competence Assurance 

 Selection of Drilling Contractor’s Personnel 

The Corporate “Recruitment DIR-00-0070” Directive details requirements for recruitment and 
assessment of candidates for employment. The evaluation of candidates is based on 



 
Management System  

Part 2 

 

Iss 01 / Rev 00 Hard copies are not controlled Page 37 of 94 
Rev Date: 14th February 2018  Safety Case  

 

requirements set out in the applicable job description as well as mandatory requirements 
from relevant statutory authorities. 

Job descriptions detail key HSE responsibilities, minimum experience requirements, 
minimum training and general job duties. 

These requirements are detailed in the Seadrill Standard Training Matrix and the rig-type 
specific Competence Assurance Matrix. The West Saturn can add additional requirements 
to the training and competence requirements, either fulfilled by on-the-job or formal training, 
and to assure that all positions, including those with hazardous or environmental oversight 
duties, are to assure that personnel can perform their jobs safely and efficiently.  

In order to provide a proper evaluation, the following selection tools are always used to 
assess competency: 

 Curriculum Vitae (CV) 

 Proof of certification where required 

 SHL Candidate Assessment in advance of interview (as per SHL matrix) 

 Candidate interview 

 Reference checks 

 Medical certificate or examination (offshore crew only) 

The requirements, as stated in job descriptions, outline the personnel training necessary to 
complete HSE critical tasks during daily operation. In addition to completing the relevant 
courses, personnel undergo the induction training on board the West Saturn in order to 
become familiar with the arrangements, equipment and systems. The training encompasses 
the specific equipment and systems as well as general safety and emergency training. 

All personnel (whether direct Seadrill employees or contractors) are selected based on 
competency requirements outlined in the position job descriptions as well as the training and 
competence matrices.  

All offshore positions have HSE responsibilities defined in the position’s Job Description. 
These are developed at the Region level as described in Section 3.1. Key HSE 
responsibilities for senior and line management are also summarised in Section 3.2 
Responsibilities. Additionally, Job Descriptions should identify requirements such as 
physicals and drug tests that the recruit must meet. 

 Selection of Contractor Personnel 

All Seadrill contractor personnel responsible for operational activities are subjected to the 
same competency and training requirements as for direct Seadrill employees. These 
requirements, detailed in the job descriptions as well as mandatory requirements from 
relevant statutory authorities, are discussed in section 3.4.1 Selection of Drilling Contractor’s 
Personnel. 

 Competence Assessment and Records 

Seadrill defines competency as a combination of knowledge, practice, skills, abilities and 
behaviour that are necessary to perform a task or function instinctively in a work setting to 



 
Management System  

Part 2 

 

Iss 01 / Rev 00 Hard copies are not controlled Page 38 of 94 
Rev Date: 14th February 2018  Safety Case  

 

achieve a defined level of performance. The organisation and the work environment 
determine the competencies that are applied and achieved. 

The Corporate “Competence Assurance DIR-37-0094” Directive details requirements for 
management of personnel competency. This is to ensure that all operating and/or involved 
personnel, including long term contractors, are provided with adequate training and have 
satisfactorily completed the requirements of the Competence Assurance Program (CAP) 
before they are given the responsibility of independently operating equipment.  

Competence needs are mapped and decided on the basis of external requirements such as 
regulatory authorities, industry standards, client contracts and flag state. These are combined 
with internal requirements given in Seadrill’s Competence Assurance Matrix for each rig type.  

External requirements are combined with internal requirements given in Seadrill’s 
Competence Assurance Matrix for each rig type. All Safety Critical Red tasks and procedures 
are also included and tracked in Competence Assurance Matrix. The Rig may add 
requirements to the Competence Assurance Matrix depending on its operational needs. The 
Corporate Head of Performance Enhancement must review a rig specific Competence 
Assurance Matrix for final approval and implementation into the Seadrill training and 
competence management system. 

The CAP is structured to mirror TMS cascading policies, QHSE and operational requirements 
from Corporate to Regional level to Rig level. CAP defines the competence requirements for 
safety and operational critical offshore as consisting of the following units: 

 General inductions 

 QHSE 

 General safety equipment 

 Rig management and administration 

 Equipment and systems - Drilling department 

 Equipment and systems - Marine department 

 Equipment and systems - Technical department 

 Drilling and well operations 

 Marine operations 

 Technical management 

Each of the units consists of Performance Criteria, or various practical skills, and Knowledge 
Requirements. Demonstrating competence is achieved by meeting the Performance Criteria 
and Knowledge Requirements for executing a specific activity or operating specific 
equipment and/or system safely and efficiently. Each unit must be covered, relevant to the 
job position, in the “Competence Assessment Sequence - Attachment to DIR-37-0094” for 
each employee.  

The Competence Assessment Sequence is to be initially conducted for new hires, and for 
employees with less than six months experience with Seadrill or in their current position. 
Every six months, or when the employee is to be reassigned, the Competency Assessment 
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Sequence is conducted again to assess requirement gaps between the employee's current 
and future positions. 

The competency assessments are conducted for all personnel by formally trained and 
approved Assessors, consisting of Section Leaders and Supervisors. Additionally, trained 
Verifiers (Offshore Verifier 1), the Rig's Safety Training Officer and/or Safety Officer, conduct 
Assessment Verification to ensure that personnel competency assessments are conducted 
correctly and consistently. Verifiers (Onshore Verifier 2) also monitor and confirm the quality 
of ongoing and completed verifications and provide guidance to Assessors and Offshore 
Verifiers. The Assessors and Verifier Handbooks, attached to the Directive, detail the 
requirements for the assessment and verification processes. 

SkillsVX is used to track and manage all aspects of CAP. Implementation and monitoring of 
CAP is conducted at Corporate, Region and Rig levels, including mapping and reporting 
competence compliance against requirements. Each offshore employee is responsible for 
continually monitoring their own compliance, and for actively managing fulfilment of their 
position's competence requirements.  

There is a documented review of the competence management system annually, and each 
Region is required to include their compliance numbers in their monthly KPI reporting. 

Seadrill Competence Standardization Committee ensures continual improvement and 
alignment of the of the competence assurance program by discussing, reviewing and 
implementing issues and actions related to: 

 Improvement proposals and lessons learnt 

 Processes and procedures 

 Internal and external audit reports 

 Change in reference systems and standard 

 Performance Appraisal System 

The purpose of the Corporate “Performance Appraisal DIR-00-0074” Directive is to improve 
current job performance and to develop strengths to prepare the employee for future jobs 
within the Company. Managers and supervisors appraise their employees utilizing frequent 
one-on-one feedback in conjunction with the annual appraisal. 

The formal appraisals enable Managers and Supervisors to determine how their people 
measure up against the personal goals and objectives they have developed. 

Performance appraisals: 

 Provide constructive performance feedback 

 Enable development of the employee 

 Align the employee's personal needs with Seadrill’s objectives 

Performance appraisals include: 

 Supervisors expectations to the employee based on Seadrill key objectives and values 

 Long and short-term development needs 
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 Actions, deadlines, responsibilities and follow-up 

Management (senior management, Regional management and Rig management) is 
responsible for providing the resources required to successfully achieve the goals and 
objectives of the performance appraisal system. All supervisors are responsible for executing 
performance appraisals, ensuring they happen according to the business calendar and the 
guidelines. The performance year is 12 months and goes from January to December. All 
appraisals shall be conducted latest by the 31st January. The supervisor is responsible to 
make sure this timeline is achieved 

Each employee is responsible for taking active ownership over his/her own performance 
appraisal and the actions described in their development plan. 

The Regional “Competence Assurance for Brazil PRO-08-0008” Procedure details 
requirements for each offshore employee to be fully familiar with the procedures applicable 
to their job description. The regional procedure that each position is held responsible for 
comprehending is detailed in the Competency Matrix (attachment to the Procedure). 
Supervisors are to deem personnel competent to perform the duties of their job and to 
perform them without supervision. 

The Seadrill competence management system (Skills VX) is used for the competence 
assurance administration in the following critical Seadrill procedures and activities: 

 QHSE procedures and processes. 

 General safety equipment. 

 Rig management & administration. 

 Equipment & system (drilling, marine, and technical). 

 Drilling & well operations. 

 Marine operations. 

 Technical management. 

 Training 

The role of training is to enable individuals to develop their knowledge, skills and abilities so 
they can perform their job and meet their responsibilities. Individuals are expected to actively 
participate in their career development. 

The Corporate “Training DIR-00-0075” and the “Competence Assurance DIR-37-0094” 
Directives details requirements for minimum training standards, describing the processes that 
are established to ensure that training needs are defined, communicated and measured in 
compliance with company requirements and employee’s needs. 

The Seadrill Training Matrix identifies which trainings and certificates that offshore personnel 
are required to possess. Country and rig specific training matrices may exist to capture 
additional training and certification requirements depending on regulatory, vendor equipment 
training, or contractual requirements.  

The Regional “Brazil Training Requirements PRO-02-0053” Procedure defines the specific 
training requirements which are defined, communicated, implemented, and measured for all 
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employees assigned to any unit in the Seadrill Brazil fleet. The training management system 
of Seadrill (Skills VX) shall be utilized for all aspects of the training administration. 

 Induction Program 

The Corporate “Rig Induction DIR-00-0025” Directive details requirements for inducting and 
introducing offshore personnel onto the Rig. 

Specific requirements include: 

 Presentation of the OIM 

 Unit’s organization  

 Safety and emergency preparedness system 

 Safety tour 

Inductions/introductions are required and given for everyone arriving on the West Saturn for 
the first time or for those who have not been on board during the last 12 months. The 
inductions are to be given as soon as practically possible after arrival. No one is allowed to 
start any work on board before induction/introduction to the West Saturn has been completed. 
Completion of the induction/introduction is documented by signature of the involved 
personnel. 

Induction topics include: 

 General West Saturn safety (alarms, procedures, layout, etc.) 

 Information concerning safety- and emergency preparedness systems 

 Organisation 

 Appointing of mentor, as applicable 

 Other practical matters (meal hours, etc.) 

 Safety tour 

The induction medium may be video, a slides presentation or a combination of both. 

Completion of the induction/introduction is documented by signature of the involved 
personnel. The OIM is responsible for ensuring that personnel conducting the Rig induction 
are qualified for the task. 

The Corporate “Offshore Induction (New Hires) DIR-37-0159” Directive details requirements 
to introduce all new hires to Seadrill and its general requirements in a uniform and consistent 
manner before their first assignments. The induction consists of an offshore induction 
handbook, an e-learning module and PowerPoint presentation.  Materials are available in 
Arabic, Indonesian, English, Malay, Norwegian, Portuguese, Vietnamese, Spanish, French 
and Thai. New hire inductions are recorded in SkillsVX. In addition to this, all new employees 
must wear a green hard hart whilst working and must have their name and mentors name 
labelled on their hard hats. 

The Regional “Induction Program for Brazil Region PRO-37-2233” Procedure details 
requirements to ensure that all personnel new to the Rig are properly trained in aspects 
critical to their position and the safety of themselves and others on board. The OIM is 
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responsible for establishing the Rig's system and for conducting an introduction for new 
arrivals. 

The Corporate “Short Service Employee DIR-37-0016” Directive details requirements to 
ensure that personnel new to the Rig or to their position are properly oriented and are 
identifiable by all other personnel. All personnel arriving on board will attend an HSE 
orientation, after which newcomers and short service employees will attend the first day 
orientation and induction. Short service employees will at all times be assigned a mentor. 
Newcomers (including those not on board within the previous 12 months or has received a 
promotion since their last hitch), will be placed under a mentor for three consecutive hitches, 
or until the relevant department head and OIM deems them competent to carry out their job 
safely and efficiently. 

 Job Specific Orientations 

Individuals are introduced to their supervisor and are responsible to familiarize themselves 
with their work area, emergency equipment layout and emergency exits. Key personnel with 
specific HSE duties, for example, West Saturn Medical Person, emergency response teams, 
and so on, receive additional specific instruction on their duties. 
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4 STANDARDS AND PROCEDURES 

 Planning and Risk Management 

Risk assessments are carried out for all work on board Seadrill units to ensure that the risks 
to employees and the environment are identified and appropriately managed. 

The Corporate “Risk Analysis DIR-00-0034” Directive details requirements for the systematic 
identification, and assessment and management of risk. Risk analyses can be conducted by 
Seadrill, the Client or by authorities, and are carried out by internal or external resources.  

During design and operations, various types of qualitative risk analyses can be utilised, 
including: 

 Hazard Identification Studies (HAZID) 

 Hazard and Operability Studies (HAZOP) 

 Failure modes and effects analyses (FMEA) 

 Design review analyses (DRA) 

 Quantitative risk analyses (QRA) 

The Corporate “Risk Assessment DIR-37-0147” Directive detail requirements in order that all 
potentially Rig-based hazardous tasks are thoroughly planned, assessed, communicated 
and carried out in a safe manner by competent personnel. This requires that all involved 
personnel in a potentially hazardous activity participate in a pre-job meeting including TBRA 
to achieve full understanding of the risk and required safeguards associated with the task at 
hand.  

TBRAs are conducted on the Rig in the following situations: 

 The task at hand requires a work permit 

 When a deviation is necessary from a procedure or a specific work process 

 When procedures may be in conflict with each other 

 Prior to any job considered hazardous and the involved risks are not fully covered in a 
procedure 

 When activities are new to the personnel involved 

 When uncertainties or significant changes in the working conditions occur 

 When working with or close to high-voltage electrical equipment 

 When handling hazardous material (e.g. explosives, chemicals or radioactive equipment) 

 Whenever there is a risk of Hydrogen Sulphide (H2S) 

 Before working in environments that may cause excessive health hazards 

 Prolonged exposure to chemicals 

 Prolonged exposure to high noise levels 
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 Use of equipment with inferior ergonomic design or poor work positions 

 Work involving highly stressful conditions or causing extreme physical strain 

TBRAs are recorded on a TBRA form. Following completion of this form, the work is executed 
as agreed. The team performing the work, are also required to note any changes, or identified 
risks on the TBRA. The original TBRA form is filed on board and passed to the Area 
Responsible Officer. 

To support TBRA, the Corporate “Risk Matrix FRM-37-0138” details requirements for a 
consistent means for ranking and categorising risks through use of a risk matrix. 

In addition to risk analyses and task-based risk assessments, the Corporate “Risk 

Assessment DIR-37-0147” Directive details requirements to carry out a 5-point check for 
undertaking safety checks. Specific requirements include: 

 HOW: Always form a work plan and identify the leader before starting a task. 

o What is the task? 

o Do I know all the requirements? Is there guidance on how to perform the task? 

o What are the tools and equipment needed? 

o Have the roles and responsibilities been defined? 

o Do I have the authority to start the task? Are necessary approvals gathered? 

 WHAT: Identify hazards involved in the actual task. Use the energy wheel to ensure that 
relevant hazards are considered, comprising people, systems and equipment in the 
respective area(s). 

 WHICH: Evaluate risks for hazards identified. 

o Eliminate; Control; Protect 

 WHO: All personnel involved shall discuss and understand the work plan and the involved 
risks. Personnel in nearby areas that may be affected by the work shall be informed. 

 DEBRIEF: After completion of the task, team/individual must capture lessons learned. 

 STOP! If any particulars of the task change during the course of the task, take a Time 
Out For Safety, review the plan, hazards, risks and controls, by conducting the 5-Point 
Check. Take a Time Out For Safety any time there is change of plan or when an individual 
perceives the task is unsafe to continue. 
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5 Point Check list 

 

The Region is responsible for establishing specific systems and procedures for risk analysis 
and assessment in line with the requirements in the Corporate Directives. 

Work requiring a TBRA will not proceed unless the risk assessment has been conducted, 
and it has shown that the risks have been reduced to a level ALARP. The TBRA Procedure 
involves the following steps: 

 Split the task into steps 

 Identify any hazards during each step 

 Use any applicable checklists 

 Identify energies by use of the energy octant 

 Ensure that personnel involved have the correct level of competence and experience 

 Use only equipment that is fit for the purpose and certified 

 Identify any possibility for major loss (including loss of life, loss of well control, lost control 
of systems, and non-productive time) 

 Determine what actions are necessary to continuously maintain control of the hazards 

The Corporate “Risk Assessment DIR-37-0147” Directive also details the requirements to 
carry out a Work Site Verification. The Worksite Verification Process involves the Section 
Leader or OIM conducting the Worksite Verification utilising the Work Site Verification 
checklist in Synergi. 

Work site verification is a tool used to evaluate: 

 Effectiveness of the Risk Assessment Process for the Task  

 Effectiveness of the task planning for the Task  
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 Understanding of the hazards by personnel involved in the Task  

The work site verification is conducted using the Work Site Verification Checklist and shall 
be recorded in Synergi as Rig Audit case type. A minimum of one (1) Work Site Verification 
should be conducted daily by a Section Leader or OIM. 

In addition to the TBRA, 5-point check and Work Site Verifications, Step by Step Procedures 
(SSP) shall also be used in connection with a specific activity/task normally carried out in 
collaboration between two or more individuals. 

The SSP will include job information, involved tasks, equipment checklists, job preparation, 
planned activities, pictures, drawings and any other relevant information. 

The SSP also requires the following steps to be completed: 

 The area responsible officer decides whether a SSP shall be established for the 
activity/task 

 A SSP shall always be based on a TBRA 

 The risks/hazards established in the TBRA shall be directly imbedded into the correlating 
steps of the SSP in blue text 

 The original TBRA shall be electronically attached to the SSP in TMS 

 Each step in the SSP shall be signed off after completion by the Person in Charge (PIC) 

 The SSP shall be signed by the supervisor after the activity/task has been carried out 
(with comments if relevant) 

 After the SSP has been signed by the supervisor it shall be given to the area responsible 
officer for assessment and input concerning possible change proposals. If there are 
changes to the SSP it shall be revised in TMS thereafter 

 The signed, original paper version of the SSP shall be filed for 3 months. All SSP‟s 
requiring a Permit to Work or Energy Isolations shall be filed as per the Permit to Work 
Directive 

Further details regarding this requirement can be found in the Corporate “Seadrill Total 

Management System - DIR-00-0001” Directive. 

The Regional “Handling and Risk Assessment of Chemicals PRO-02-0044” Procedure 
ensures that the handling of chemicals and proper risk assessment is performed in a safe 
way prior to the purchase, storage, use, and disposal of chemicals. It also ensures MSDS 
sheets are available on the facility and accessible to all personnel. 

 Management of Change 

Seadrill Corporate “Management of Change Requests DIR-37-0015” Directive details 
requirements for the management of proposed permanent or temporary changes to ensure 
they are recorded, evaluated and approved appropriately. The process is to ensure that no 
consequences of the proposed change negatively impact the health and safety of personnel 
on board, the environment and the integrity of assets, or create rig downtime. 

Formal change requests are required for the following (at a minimum): 
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 Organizational changes: 

o Changes to job titles, roles and responsibilities 

o Changes to the permanent manning of the unit 

o Changes to reporting lines 

 Procedural changes: 

o Implementation of corporate directives 

o Implementation of regional procedures 

o Implementation of rig specific procedures 

 Physical changes: 

o Changes to hull, structures, accommodation and equipment layouts 

o Welding on critical and load bearing structures 

o Changes to emergency equipment or systems 

o Changes to a system program aside from parameter setting 

o Changes to rig description or IADC list (Modifications or changes of technical 
specifications to an equipment or a system) 

o Equipment permanently removed 

o Equipment replaced by equipment with a different specification 

o Installation of new equipment or systems 

o Changes to or modifications of high pressure systems (above 15 bar / 217 psi) 

o Changes effecting class status or rules 

o Changes effecting flag state regulations 

o Changes effecting continental shelf regulations 

o Changes effecting Port State control regulations 

 Changes to technical documentation: 

o Changes of drawings 

o De-classification of ex equipment 

o Changes of gas zones 

A change request is not required for the following: 

 Normal maintenance 

 The repair of equipment (corrective maintenance) as long as the same specifications are 
maintained 
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 Replacement of equipment as long as the same specifications are maintained 

 Changes to operational parameters in software systems as allowed in the operator 
screens 

 Temporary changes such as inhibition, bypass or lock out. Systems for tracking 
temporary changes must be implemented on the Rig with a logbook of temporary changes 
required for safety-critical systems and safety functions 

The planned changed description assures that all required information to make a final 
decision is available, as described below: 

 For technical changes the scope of work as a minimum includes the following: 

o A detailed functional design specification (FDS) 

o Technical specification of the installed equipment 

o Design calculations verifying the applicability 

o Budget impact or cost benefit 

 For non-technical changes the scope of work as a minimum describes: 

o Reasons for the suggested change 

o Budget impact or cost benefit 

o Legislative impact, taking flag state, class rules and applicable international standards 
into consideration 

o Other relevant requirements stipulated in TMS 

The change request approval process is documented and managed through Synergi and 
involves the following main activities: 

 Define the scope of work in the planned change description 

 Establish a document handling plan detailing the expected documentation review process 

 Establish a verification plan detailing the requirements for verifying the proposed change 

 Evaluate potential risks associated with the change 

 Determine mitigating actions plans to ensure overall risk levels are acceptable 

 Determine cost of the proposed change 

 Regional change request review and approval 

 Corporate change request review and approval 

The Corporate “Handling of Non-conformities DIR-00-0011” Directive details requirements 
related to how change or deviations from directives, procedures or detailed instructions are 
handled. 

The non-conformity deviation request approval process is documented and managed through 
Synergi and involves the following main activities: 
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1. Describe the deviation 

2. Define duration and deadline 

3. Evaluate potential risks associated with the deviation 

4. Determine mitigating actions plans to ensure overall risk levels are acceptable 

5. Change request review and approval 

The Senior Vice President of Human Resources approves organisation changes at and 
above Director of Operations level before they are made or communicated to employees.  
The Corporate head of function approves other organisation changes before they are made 
or communicated to employees. 

When a Non-Conformity is discovered, relevant functions decide between three alternatives 
on how it will be processed: 

 Alternative 1 - Repair, discard or replace 

 Alternative 2 - Changes requirements 

 Alternative 3 - Deviation required or request for exemption from requirements 

Alternative 1 - Repair, discard or replace 

The non-conformity is closed before the relevant personnel, system or equipment is utilized 
for any task where the requirement is applicable. 

The regional procedure(s) at a minimum describe: 

 The responsibilities, methods and tools for handling the Non-Conformity 

 How the organization validate compliance with requirements after the disposition 

Alternative 2 - Changes requirements 

By preparing an application describing the non-conformity, the requirement and 
compensating action, the organization requests change to: 

 Regulatory requirements 

 Contract requirements 

 Internal requirements 

The regional procedure(s) at a minimum describe: 

 The responsibilities, methods and tools for request for change of requirements 

 How the organization shall handle and follow-up the application process 

 How the organization shall provide assistance to clients in countries where all applications 
shall be submitted by the client. 

Alternative 3 - Deviation required or request for exemption from requirements 

If Disposition 1) or 2) is not possible, a deviation request is to be initiated. 
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The deviation request includes sufficient information, so the approver is fully aware of all the 
relevant risks involved, and document that prevailing compensating measures are initiated 
to ensure safe and efficient operation. 

The request identifies whether a temporary or permanent deviation is requested 

Making a deviation request is a formal, verifiable process administrated in Synergi as a non-
conformity case type. 

The deviation request at a minimum contain the following information: 

 A description of what is suggested to be deviated from 

 Duration and deadline 

o Short term deviation permits (‘Temporary’ in Synergi) shall have a specified plan for 
closing the deviation within the defined deadline. Verification of compliance shall be 
done prior to closing the deviation 

o Long term deviation permits (‘Permanent’ in Synergi) have no specified plan for 
closing the deviation, but shall be reviewed within next reclassification or 
recertification 

 A clear and easily traceable reference to the requirement(s) involved 

 A risk evaluation of the planned activity alone and the planned activity in relation to other 
deviation permits already granted. The evaluation shall describe personnel, 
environmental, assets and financial exposure 

 Evaluation of existing barriers 

 Describe mitigating actions implemented and barriers which shall ensure that the overall 
risk level is acceptable 

 Suggested mitigating actions in force for the deviation period 

 Actions required re-establishing compliance 

 Personnel involved in evaluating the risks 

 Applicant and approver 

A deviation request must be raised and initiated by level 2 (section leader offshore). All 
deviations relating to a rig operation are owned by level 1 (OIM). If the initial approved 
deadline cannot be met, an updated deviation request shall be submitted. 

The Regional “Personnel Change Management for Brazil PRO-01-0894” Procedure defines 
how offshore personnel change is managed in Brazil to meet legal requirements while 
mitigating risks involved on offshore personnel moves. The Rig Manager is responsible for 
the implementation of the procedure for change management and ensuring that changes are 
communicated and implemented. 

 Emergency Response 

Seadrill emergency response actions are to be conducted to avoid and minimise losses 
according to the following priorities: 
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1. Save lives 

2. Protect the environment 

3. Protect the company's reputation 

4. Minimise asset damage 

West Saturn Emergency Response Manuals 

As a requirement from the TMS, each rig develops and maintains approved emergency 
response and recovery plans and procedures. They also develop and maintain prevention, 
contingency and security response plans. 

Emergency Response Manuals are reviewed annually and updated as required, for example, 
change of geographical area or changes in manning levels. 

The Corporate “Emergency Preparedness Drills DIR-00-0036” and “Offices and Land Bases 

DIR-00-0037” Directives detail requirements for developing and maintaining emergency 
preparedness and response effectiveness. 

Each offshore installation and shore-based facility has contingency plans established 
addressing Defined Situations of Hazard and Accident (DSHA). Personnel must be familiar 
with these contingency plans, and all required emergency actions, as they apply to their areas 
of responsibility. Key emergency responder training e.g., OIM, is provided through the DSHA 
training exercises. 

Training requirements for onshore and offshore emergency response personnel are also 
defined in the CAP. 

The Region “Onshore Contingency for Brazil PRO-01-0205” Procedure details requirements 
and emergency responsibilities for the onshore contingency management team.  This team 
is established in case of emergency situations on the Rig and provides emergency response 
support. 

The plan describes notification, mobilisation, organisation as well as internal and external 
lines of communication and managing the contingency through the Crisis and Issues 
Management system. 

The main tasks of the Onshore Emergency Organization during emergency situations are, 
but not limited, to: 

 Communicate directly with the Unit’s Emergency Management-OIM by phone and to 
London via CIM and provide advice and assistance to the Offshore Unit in difficulties. 

 Co-ordinate assistance (personnel, equipment, material, etc.) requested by the Unit, if 
necessary in close co-operation with the Client/Operator, London organization and/or 
underwriter. 

 POB overview/Handling of Next of kin contact for the Locals and Expats. 

 Inform and be the connecting link towards Client/Operator, local Authorities and mass 
media. 

 Inform and be the connecting link towards the support organization in London. 

 Arrange Hospital Plan for transport to hospitals in other areas if applicable. 
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 Accompany and remain with injured employee(s) whenever possible while onshore and 
until he/she is returned to their place of living. 

 Duties and responsibilities as described in the Unit’s SOPEP Manual 

The Regional “Emergency Response Exercises and Training PRO-37-0498” Procedure 
details requirements for the Rig to develop annual training plans as a basis for conducting 
exercises to train personnel and test emergency preparedness arrangements. Training 
ensures that personnel are familiar with the Rig facilities (e.g., evacuation routes, safe areas, 
use of emergency response equipment), DSHAs, emergency response procedures, 
expected actions in emergency situations, and the organisation of the emergency response 
members. 

 Permit to Work System 

Seadrill has a Permit to Work (PTW) system in place to control hazardous operations. This 
is stated in The Corporate “Permit to Work DIR-00-0020” Directive. This can include 
employees, clients and third parties.  

The purpose of the PTW system is to ensure that authorised personnel, who are 
knowledgeable of the hazardous operation to be performed, have planned the work, 
inspected the work site, identified the hazards and communicated the suitable control 
measures to be taken to prevent the occurrence of an incident during the operation. 

Work requiring a Permit to Work but not limited to: 

 Hot work (Ref: DIR-37-0162) 

 Confined Space Entry (Ref: DIR-37-0157) 

 Energy Isolation (Ref: DIR-37-0153) 

o Work on pressurized systems  

o Maintenance or repair work on energized systems that have the potential to contain 
energy. (e.g. electrical or hydraulic energy)  

o Pressure testing  

o High-pressure water blasting (more than 200 bar), sand blasting, or spray painting  

 Lifting of personnel (Ref DIR-37-0151) 

o Man Riding 

o Use of a personnel basket or work basket 

 Work over open water 

 Use and handling of explosives or radioactive sources 

 Work that in any way affects the readiness of the unit’s critical safety systems 

 Use of inert gas 

 Special lifting operations such as heavy lifts, tandem lifts, etc. 
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 Any hose transfer of material or chemicals between supply vessel and installation (e.g. 
Fuelling, bunkering) 

 Use of ROV under or in the vicinity of the installation 

 Rigging, expansion, alteration, and dismantling of scaffolding 

 Work on electronic control systems 

 Use of fibre or webbing slings 

 Work that can influence the watertight integrity of the rig (e.g., opening or closing sea 
chests or manholes, work on watertight doors) 

 Manned diving operations 

 All Skidding operations 

 Work involving asbestos 

 Radio Silence periods 

 Use of non-intrinsically safe equipment in hazardous area (e.g. torch, camera, mobile 
power tools) 

 Operation or maintenance of overboard dump valves 

 Other work, when the Supervisor or Section Leader deems it necessary 

Regions are required to ensure that the West Saturn has a documented permit to work and 
isolation certificate system utilising, the Permit to Work and Isolation Certificate Forms given 
in the Directive. The system includes a description of the methodology, filing requirements, 
responsible personnel, and designated specialists that know the PTW system, when to apply 
it, and are able to identify hazards and put control measures associated with hazardous tasks 
or operations into place. 

Work permit requirements include the following: 

 All work requiring a PTW must undergo a risk assessment, e.g. TBRA (Task Based Risk 
Assessment) or 5-point check, as part of the pre-job planning process (PTW meeting). 
The OIM shall decide which risk assessment tool to be utilized and have this noted on 
the PTW form 

 In reviewing the permit to work application, management must consider the possible 
increase to the overall risk level caused by concurrent activities 

 All work permits are to be suspended on activation of the general alarm 

 A permit to work is valid for 12 hours, but can be extended for a maximum of 4 hours 

 The permit to work is to be posted at the work site along with any supporting 
documentation 

 The scope of work performed must not exceed what is stipulated in the work permit 

 A system for ensuring consistent changeover of information to all involved parties and 
roles is to be documented and utilised 
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Once the task is completed, all necessary personnel sign off on the PTW form and notify the 
West Saturn PTW centre to confirm the PTW's termination. The PTW form must be 
documented in accordance with the Corporate “Risk Assessment DIR-37-0147” Directive. 

The Permit to Work system details responsibilities and requirements for conducting work 
activities safely utilising a formal permit to work system.  This includes: 

 Requesting a permit to work for a task 

 Determining safety measures and controls 

 Work Permit Approval 

 Commencing the task 

 Work completion 

 Coordination of work 

 Responsible Officers 

A permit to work is valid for 12 hours or until the end of shift of the Person performing the 
work. If work overlaps onto the next shift, an in-depth handover takes place, and the existing 
permit to work is countersigned by the new oncoming crew, the Section Leader, the 
Supervisor, and the Person performing work. When the Section Leader first arrives on the 
Rig for a crew change, they review the ongoing permits and isolations at the Permit 
Coordination Centre and accept responsibility over any job that was initiated prior to their 
arrival. 

The Corporate “Permit to Work DIR-00-0020” Directive also details requirements for areas of 
responsibility with regards to Area Responsible and Responsible Operating Officer duties. 
The DP Operator is the PTW system coordinator and must be aware of the open or close 
status of all PTW at all times. Further, the Directive defines which areas the following Area 
Responsible Officers are responsible for. Responsibilities are summarized in below table. 

Role Responsibility 

OIM or Designee  

(MSL or Night Toolpusher) 

 

 

 Ensure that PTW is implemented onboard. 
 Ensure that PTW audit is conducted on daily basis 
 Approves the PTW 
 Close PTW once job is complete (Only OIM can close 

Permit Designee cannot close permit) 

Section Leader: 

The Seadrill person responsible for 
system/area where work shall be 
performed 

 Define Supervisors for their area of responsibility 
 Ensure that relevant hazards are identified, and 

suitable control measure are in place 
 Ensure all personnel (including 3rd party) involved in 

the task have a clear understanding of scope of work, 
hazards and control measures 

 Sign Section 3 so that PTW can be forwarded to OIM 
for approval 
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Role Responsibility 

Supervisor: 

The Seadrill person who owns and 
operates the equipment/area where 
work shall be done.  

 Visit the worksite and ensure that control measures 
identified in PTW are in place 

 Confirm that worksite is safe to conduct the work and 
identified no additional hazards exist 

 Periodically monitor the worksite as required and 
ensure that work continues to follow the agreed plan 
and scope of the PTW. 

 Accept the job and condition of the working area after 
the work is completed and sign off when done 

Person Performing Work (PPW): 

Leads the work to be executed 
/executes the work. 

 

 Initiate the PTW process. 
 Describe the work clearly on a PTW form and enclose 

necessary documentation including TBRA. 
 Start work when supervisor permits in accordance 

with requirements as given in PTW  
 Continually monitor the work and ensure that work is 

carried out in accordance with the PTW. 
 Secure working area if the place is to be temporarily 

abandoned 
 Clean and tidy working area when the work is done 

and get the PTW signed off by Supervisor.  
 Stop the job if work deviates from approved scope. 

Permit Coordinator: 

 

 Maintain all open and suspended PTWs. 
 Maintain the PTW Log 
 Maintain the PTW board 
 Connect/disconnect fire- and gas detection from 

Control room 
 Suspend PTW if necessary 
 File completed PTWs and supporting documentation 

for 12 months 
 Prepare PTW for OIM closure 

 

The Corporate “Energy Isolation DIR-37-0153” Directive details responsibilities and 
requirements for isolation of potentially hazardous energy. The Procedure specifically 
addresses safe isolation of: 

 Process for isolation lockout and tag-out 

o Electrical 

o Mechanical/hydraulic 

o Mechanical 

o Local Isolation of drilling equipment 

 Long-term isolation 

 Isolation of third party equipment 
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 Energy sources 

o Electrical 

o Mechanical 

o Pressure 

o Compressed gas and cylinders 

o Compressed air 

o Others such as thermal, kinetic, chemical and radioactive 

General requirements for safe isolation include: 

 The overall objective is to always use the highest level of isolation that is reasonably 
practicable 

 Any isolation requires a work permit, including associated TBRA 

 The adequacy of the isolation must reflect any reasonably foreseeable hazards and the 
consequences should those hazards be realised 

 Isolations must be in place throughout the duration of the operation 

 Isolations must be tested to prove effectiveness 

 Isolated equipment and remote operating stations must be correctly and clearly identified 
with energy isolation tags and lock(s) 

 Isolations must be recorded in the documentation system 

 The responsible person undertaking the isolation must have experience and knowledge 
about the systems they operate and isolate 

 Electrical Isolations must follow NR10 requirements. 

 All the persons responsible to authorize the execution or effectively act in an electrical 
work must be certified in NR10. 

 Safe Working Practices 

Activities are performed following clearly defined safe work procedures and work instructions. 
Key aspects of safe work practices are: 

 Training and competency assurance of crew  

 Permit to work system  

 Workplace risk assessments  

 Pre-job and pre-tour meetings  

 Clear requirements and procedures for managing occupation health and safety 
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 Environmental Management 

Seadrill’s goal, as detailed in the Corporate Environmental Policy, is to prevent accidental 
discharges and to operate in an environmentally sustainable manner. 

The Corporate “Environmental Management DIR-00-0021” Directive builds upon this policy 
and details requirements for regions to develop formal environmental management systems 
(EMS) in line with industry recognised standards such as ISO 14001. The Region must 
conduct an initial environmental assessment of its existing environmental management 
practices and procedures, environmental aspects for all operational situations, regulatory and 
client requirements, and previous emergency situations and accidents. The initial review 
forms the basis for establish the Region's EMS, which follows the Plan, Do, Check and Act 
model. 

Plan Planning 

 Environmental Aspects 

 Legal and Other Requirements 

 Objectives, Targets and Programme(s) 

Do Implementation and Operation  

 Resources, Roles, Responsibility and Authority 
 Competence, Training and Awareness 
 Communication 
 Documentation 
 Control of Documents 
 Operational Control 
 Emergency Preparedness and Response 

Check Checking  

 Monitoring and Measurement 
 Evaluation of Compliance 
 Nonconformity, Corrective Action and Preventive 

Action 
 Control of Records 
 Internal Audit 

Act Management Review 

 

The EMS applies to all activities, products and services within its scope, as defined by the 
Region. 

Environmental objectives are also set as part of annual HSE objectives and plans.  

The Regional “Environmental Management for Brazil PRO-01-0202” Procedure details 
responsibilities and requirements for environmental management. As a minimum, the Rig is 
required to comply with IMO MARPOL. Any additional requirements as defined by Class 
Society, Flag State, Client and local/regional law are also to be implemented. 
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The Regional “Identification, Assessment and Monitoring of Significant Aspects, Legal 

Requirements for Brazil PRO-02-0017” Procedure establishes a systematic for identification, 
assessment, access, monitoring and updating of legal requirements and other requirements 
applicable to activities and services of Seadrill in Brazil as safety, environment and health 
management tool. It also establishes requirements for the periodic assessment of compliance 
with legislation in order to guarantee the legal compliance of processes and activities of the 
company. 

The Regional “Environmental Management for Brazil PRO-01-0202” Procedure also details 
requirements for the Rig to manage its air emissions with regards to legal compliance, social 
and environmental responsibility, efficient use of energy, preserving air quality, commitment 
with issues related to climate change and global warming, as well as with employees’ health 
and surrounding communities. The Rig implements an air emissions inventory, identifying 
emissions by source type. 

The West Saturn site-specific environmental aspects are managed by the operator and 
through the well or campaign specific bridging document. Generic rig environmental risks 
and impacts are detailed in Safety Case Part 4 – Risk Management. 

 Environmental Protection 

Seadrill has developed a policy which requires continuous improvement on environmental 
objectives and targets. Objectives will be developed by considering: 

 Significant environmental aspects 

 Legal requirements 

 Available technological advances 

 Financial, operational and business requirements 

 Opinions / Ideas / Viewpoints of interested parties in order to conform to the Company 
HSE policy 

The Regional “Environmental Management for Brazil PRO-01-0202” Procedure details 
responsibilities and requirements for managing oily and marine bilge water. This includes 
logging all quantities of oily or bilge water shipped ashore or discharged along with 
requirements for testing of marine bilge water to ensure oil content is less than 15ppm. 

The West Saturn “Shipboard Oil Pollution Emergency Plan (SOPEP) Manual PRO-37-2197” 
details requirements and guidance in case of oil pollution incidents.  This includes: 

 Reporting 

 Emergency response personnel and functions 

 Emergency response procedures 

 National and local coordination. 

The West Saturn “Ballast Water Management Plan PRO-37-1196” Procedure details 
requirements for controlling and managing the Rig's ballast water in accordance with ICCM 
Ballast Water and Sediments 2004, Regulation B1, and the IMO Guidelines for Ballast Water 
Management and Development of Ballast Water Management Plans' Resolution MEPC 127 
(53).  
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The Plan aims to balance the Rig's safety with minimizing the risk of introducing harmful 
aquatic organisms and pathogens from ballast water and associated sediments to the 
environment. It identifies training requirements for personnel involved with emphasis on the 
philosophy that when personnel understand why ballast water and associated sediments 
must be managed appropriately, they are more likely to ensure that the processes are 
conducted correctly. 

All ballast operations on the Rig are recorded in the ballast water record logbook. 

 Management of Waste 

West Saturn shall work for a reduction of the total quantity of waste from the daily operation. 
This is achieved through the following prioritised waste-reducing initiatives: 

 Generation reduction. 

 Reusing. 

 Recycling. 

 Restoring. 

 Power recovery. 

 Appropriate final destination.  

Waste minimisation is defined as undertaking waste-reducing measures and decisions 
before waste is produced. In cases where it is impossible to avoid the generation of waste, 
measures are implemented to ensure that as much of the waste as possible is subject to 
recirculation or retrieval. Environmental training is conducted in the Seadrill New Employees 
Induction. 

The Regional “Waste Management PRO-02-0058” Procedure details responsibilities and 
requirements for waste handling and management. Waste classification is according to ABNT 
NBR 10004. 

This includes specific requirements for: 

The Procedure includes specific requirements for waste management: 

 Waste minimisation. 

 Segregation. 

 Packing. 

 Transporting. 

 Waste receiving at the base. 

 Storage. 

 Treatment. 

 Final disposal. 

 Control. 
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 Management of suppliers of goods and services. 

 Reporting. 

Waste handling, sorting, marking, labelling and shipping (in line with International Maritime 
Dangerous Goods (IMDG) code) 

 Reception of waste onshore. 

 Waste treatment and disposal. 

 Waste medical supplies. 

 Reporting. 

Control sheets for waste disposal (FCDRs) are kept for Seadrill record and onshore waste 
manifests are kept for external party/regulatory reference. 

Radioactive waste shall only be handled in collaboration with personnel from the company 
owning the radioactive substances as detailed in the Regional “Handling of Radioactive 

Sources PRO-37-0506” Procedure. The OIM has the ultimate responsibility for the safe and 
secure handling of the radioactive substances on the Rig. 

The West Saturn “Waste Management PRO-37-1312” Procedure details requirements for 
handling and processing the Rig's waste in order to meet internal and legislative 
requirements, and to achieve waste minimisation and waste compacting. All waste handling 
and sorting must be conducted per the Procedure and transported onshore for processing. 
Food waste must comply with MARPOL Annex V.  

Additionally, it details requirements for disposing of hazardous wastes; sewage disposal is 
regulated by MARPOL Annex IV and oil and oily water (e.g. bilge, sludge, etc.) by MARPOL 
Annex I.  

A Garbage Record Book, Oil Record Book and Incinerator Record Book are maintained to 
keep record of waste disposal. 

 Occupational Health 

Seadrill’s goal, as detailed in the Corporate Health Policy, is to obtain a workforce fit for duty, 
and a working environment providing job satisfaction and good health conditions. 

The Corporate “Mapping of Working Environment on Offshore Installations in Operation DIR-

00-0017” Directive details requirements for regions to establish responsibilities, methods and 
tools for mapping of the working environment.   

Mapping should include: 

 Work place and work processes and time 

 Noise 

 Illumination 

 Vibration 

 Indoor climate and ventilation 

 Ergonomics, arrangement and layout 
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 Chemicals hazardous to health handling of chemicals 

 Outdoor work (climate, weather protection) 

 Tidiness and cleaning 

 Danger and warning signs 

 Escape routes 

The Corporate “Drugs and Alcohol DIR-00-0032” Directive details requirements for Seadrill's 
drug and alcohol testing policy to ensure a drug free working environment, regardless of the 
substance's legality. Details of testing protocols ensure that drug and alcohol tests are 
administered consistently and fairly on all units. 

The Corporate “Health Management System DIR-00-0073” Directive details requirements for 
regions to establish procedures for management of health and working environment. The 
Directive lists areas and subjects the individual regions may or may not choose to cover by 
specific procedures, depending on whether the subject is already covered elsewhere in the 
management system. 

The Medical Services Manual, attachment to the Directive, defines the policies, management 
system and protocols established in collaboration with International SOS to provide 
consistent health care services on all Seadrill units. International SOS provides training and 
education to the offshore medical staff.  

Additionally, the Manual establishes guidelines for monitoring and evaluating the effects of 
the working environment on the employee health. This includes: 

 Pre-employment and periodic medical examinations. 

 Drug and alcohol testing. 

 Periodic audiometric examinations. 

 Medical consultation. 

 Occupational hygiene surveys. 

Several Regional procedures established to manage materials hazardous to health, including 
proper storage, handling and use. The table below defines key requirements of the Corporate 
“Health Management System DIR-00-0073” Directive and the Regional procedures that 
support the Directive. 

DIR-00-0073 Responsibility 

General 

Temporary relocation to alternative 
work after injury. 
 
Offshore health service. 

 

See Section 3.3.7. 
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DIR-00-0073 Responsibility 

Dangerous Substances 

Handling of radioactive substances. The Regional “Handling of Radioactive Sources PRO-37-
0506” Procedure defines safe work practices for handling 
and storage of radioactive sources. All such sources are 
logged and stored in a dedicated secure area with usage 
requiring a work permit. 

Measures while using oil-based mud 
(OBM). 

The Regional “Environmental Management for Brazil 
PRO-01-0202” Procedure defines safe work practices for 
handling and transfer of oil-based chemicals. 

Chemical risk assessment. The Region “Handling and Risk Assessment of Chemicals 
PRO-02-0044” ensures that the handling of chemicals and 
proper risk assessment is performed in a safe way prior to 
the purchase, storage, use, and disposal of chemicals. 
 

Protection 

General ergonomics.  The Regional “Health and Wellness for Hot and Cold 
Weather Operations PRO-37-0519” Procedure details 
requirements for assessing and preparing for various 
temperature conditions and how to avoid related health 
hazards.  
 

Ergonomics at the computer (virtual 
display terminal) work station.  

The Regional “Ergonomics at the Computer Workstation 
PRO-37-0446” Procedure sets minimum standards for 
workstation ergonomics for computer desks, chairs and 
lighting.  
 

Medicines and Drugs 

Testing of drugs and alcohol. 
 
Purchase of medicines/medical 
consumables. 
 
Nurse’s administration of employees’ 
medicine.  

See Section 3.3.7. 

Reports, Inspections and Controls 

Report of "Possible occupational 
disease". 
 
Selective health controls.  
 
Pharmaceutical inspection and 
control of nurses’ functions.  
 
Routine control of medical equipment 
and drugs.  
 

See Section 3.3.7. 

Control of potable water. The Regional “Control of Potable Water PRO-37-0436” 
Procedure details quality control requirements including 
daily, weekly, monthly and annual testing requirements. 
 

Hygiene and safe food handling. See Section 3.3.6. 
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DIR-00-0073 Responsibility 

Training and Education 

Upgrading/further education of 
medical staff. 
 
First aid - maintenance practice for 
the first aid team. 
 

See Section 3.3.7. 

Emergency 

Emergency hospital and mustering 
station. 
 
Treatment of emergency medical 
conditions. 
 
Medic's method in case of death on 
board. 
 

See Section 3.3.7. 

 
The Region “Handling and Risk Assessment of Chemicals PRO-02-0044” Procedure defines 
safe work practices for storage and handling of chemicals including the use of Ficha de 
Informacao de Seguranca de Produto Quimico (FISPQ) or Material Safety Data Sheets 
(MSDS). 

This Procedure details responsibilities and steps for planning, purchasing chemicals, 
dispatch from onshore base, receiving and storing chemicals on board, shipping chemicals 
back to shore, use of chemicals and availability and verification of FISPQ/MSDS files. 
FISPQ/MSDS are available to all personnel who have to handle or use chemicals. 

FISPQ/MSDS for all chemicals must be shipped with the product and be readily available to 
the receiver. Some chemicals require the use of special PPE and this must be available prior 
to the use of the actual chemical and provided by the purchaser. 

When planning to receive chemicals on board, relevant section leaders assess whether any 
new chemicals are needed and whether these new chemicals can cause significant risks to 
health, safety or environment. If so, a TBRA regarding the use of the chemicals is necessary 
and is initiated prior to use of the chemical. 

Base personnel dispatching chemicals ensure that chemicals are properly packed and 
labelled, and that all FISPQ/MSDS sheets are supplied. The storekeeper on board verifies 
that the chemicals are appropriately labelled and then sends the FISPQ/MSDS to the 
appointed person on board. If the FISPQ/MSDS is not available, the storekeeper quarantines 
the product until receiving FISPQ/MSDS. The storekeeper ensures that all necessary PPE is 
available for the end user. 

 HSE Procedures 

HSE procedures are available to all personnel through TMS. Procedures are established and 
implemented at all levels within the organisation. Competency is tested for all personnel in 
the form of a written test for all safety critical (red) directives. 
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 HSE Communication 

Health Safety and Environmental (HSE) information is made available and appropriately 
communicated to all personnel on-board the West Saturn including 3rd party Contractors, 
Customers, Customers Subcontractors and outside agencies to ensure that they are 
adequately informed of HSE issues, in order to improve awareness and HSE Performance. 

HSE meetings are conducted on-board the West Saturn in a manner intended to motivate 
and recognise proactive HSE performance, provide an opportunity for crews to discuss, 
understand/apply processes/procedures for conducting tasks and identifying hazards and 
potential risks and to increase awareness by reviewing and learning from incidents and HSE 
information. All Company personnel, client personnel and all subcontractor personnel attend 
and participate in relevant HSE meetings as determined by the OIM. 

Seadrill Corporate “HSE Communication DIR-00-0019” Directive details requirements for 
how HSE meetings and KPI reporting are performed. 

 Departmental Meetings 

Departmental HSE meetings are held bi-weekly and are used to discuss departmental HSE 
topics, issues, positive individual HSE performance and any unsatisfactory conditions that 
are of particular relevance to each department (e.g., marine, drilling, technical, catering, 
service companies and the Client). 

 General HSE Meetings 

General HSE meetings are held bi-weekly (or more frequently per Regional requirements) 
and are used to discuss all HSE topics, issues, processes, objectives, Rig-specific HSE 
targets and results that have the possibility to affect all personnel on board. All available on-
board personnel are required to attend these meeting. 

On board the Rig, the OIM and/or department heads are responsible for planning, chairing 
and evaluating the HSE meetings. The Safety Officer assists in the preparation of the 
meetings, taking and distributing the meeting minutes. The area responsible officer chairs 
the departmental safety meeting and ensures the agenda is effective for its participants. 

General HSE meetings cover, as a minimum, the following subjects: 

 A review of the minutes from the last HSE meeting. 

 The OIM giving feedback to the meeting on the status of open actions, including a review 
of any unsatisfactory conditions/safety observation cards as required. 

 Presentations of any completed audits, safety inspections, etc. 

 HSE topics or issues according to the operational action plan or special focus areas in 
connection with the forthcoming operations for the coming period. 

 Any relevant updates on Directives or procedures. 

 Review of any undesirable incidents reported during the week and key learning from 
them. 

 Safety Alerts issued during the week, if any. 

 Safety Observations pertaining to unsafe condition or unsafe act. 
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 Review Safety observation trends to focus on areas of improvement. 

 Any other issues or crew concerns on safety. 

Departmental meetings, as a minimum, are used: 

 To effectively cover all attending members of the department. 

 As a forum to recognise individual HSE performance. 

 For discussing any forthcoming high HSE exposure areas in the department. 

 For discussing any unsatisfactory or unsafe departmental conditions. 

 For any other departmental business. 

These meetings may be conducted in conjunction, if more efficient. 

The Corporate “HSE Communication DIR-00-0019” Procedure details responsibilities and 
requirements for HSE meetings on board the Rig including HSE committees with general and 
departmental HSE meetings providing input into monthly HSE committee meetings. The 
Procedure also requires that the pre-tour safety meeting and pre-job safety meetings are also 
held on board the rig. Committee meetings are discussed in the HSE Committee 
Representation section 3.3.2. 

 Daily Operation Meetings 

Onboard the West Saturn, all department heads or their designees attend a joint, daily 
operation meeting, together with the OIM, to discuss each department’s plans for the next 24 
hours. Additional topics include a discussion of simultaneous operations and controls to be 
implemented, an operational look-ahead (5-Day forecast or weekly planner) and any safety 
concerns or trends reported in the past 24 hours. 

 HSE Alerts and Bulletins 

The Corporate “HSE Event Reporting DIR-37-0082” Directive details requirements for 
receiving and disseminating HSE alerts to ensure immediate, consistent and effective 
transfer of experience after an incident. Distribution of HSE alerts takes place after careful 
evaluation and selection. Within 12 hours of the incident occurring, a one-page flash alert 
with text and photos is distributed via Synergi to the Seadrill organization. Instructions for 
creating a Synergi case are provided in the Directive's attachments.  

The OIM is responsible for entering the flash alert and the Rig Manager is responsible for 
review, approval and distribution. All recipients of the flash alert are responsible for reviewing 
the flash alert and implementing mitigating actions, as applicable. A flash alert is required for 
serious undesired events as defined to be: 

 Hurt – Loss Time Incident (LTI) / Fatality (FTL); 

 Environmental Event – Potential Loss of Containment to Environment (LOCE) > 10,000 
litres; 

 Serious Near Miss - Potential LTI / FTL;  

 Downtime events - expected to be > 6 hours (Directive DIR-00-0116). 

 Financial Loss greater than $1.0M 
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The flash alert is a communication tool to notify company management, onshore and 
offshore.  

The content is preliminary, and all facts may contain estimates to communicate intermediate 
findings and recommendations 

Experience transfer is used to improve learning across the organisation.   Experience transfer 
may be achieved in the following manners: 

 Ensuring that quality information and data is recorded 

 Capturing changes in the work processes by managing procedures in TMS 

 Using Synergi as a tool to track changes and improvements 

Improving the organization's work methods and procedures across regions and rigs through 
the employment, transfer and secondment of personnel 

This can be achieved through a number of means including: 

 Information from electronic information systems: 

o TMS 
o Maintenance and logistics management 
o Reporting and handling of unsatisfactory conditions 
o Archiving 

 Information in connection with meetings: 

o HSE meetings 
o Departure meetings 
o Rig Manager meetings 
o Pre-tour and pre-job meetings 

 Information made available in reports: 

o Unsatisfactory conditions 
o Mapping of the working environment 
o Inspections 
o Audits 
o Monthly reports 
o Incident reports 

The Corporate “Technical Safety Alerts, Product Advisories, Product Bullet Handling DIR-37-

0161” Directive defines minimum requirements for safety alerts and product bulletins.  

This includes: 

 Receiving alerts and bulletins 

 Filing of alerts and bulletins in eDocs and Synergi 

 Evaluating alerts and bulletins 

 Distributing alerts and bulletins through Synergi 



 
Management System  

Part 2 

 

Iss 01 / Rev 00 Hard copies are not controlled Page 67 of 94 
Rev Date: 14th February 2018  Safety Case  

 

The Region technical support group is responsible for local tracking and distribution of alerts 
and bulletins to the Rig, and for filing in Synergi and eDOCS. The OIM is responsible for 
ensuring that information contained in safety alerts and Technical Recommendations is 
distributed on the Rig and that it is processed according to the requirements detailed in the 
Workforce Participation Section 3.1.5. 

The Rig Manager is responsible for local tracking and distribution of alerts and bulletins to 
respective rigs. 

The Rig Manager is responsible for local tracking and distribution of alerts and bulletins to 
respective rigs.  The OIM is responsible for ensuring that information contained in safety 
alerts and Technical Recommendations is distributed on the Rig and that it is processed 
according to the requirements detailed in the Workforce Participation section 3.1.5. 

 MODU Security 

Seadrill operates in a manner that assures the health, safety, security and wellbeing of all 
personnel, and defines security as taking protective measures against: 

 Loss, theft, vandalism, or misuse of information, material or equipment 

 Espionage of all kinds 

 Sabotage and terrorist plots 

 Smuggling firearms, drugs, etc., to or from installations and vessels 

 Violation of entrance regulations 

 Actions and omissions performed with the intention to damage Seadrill’s personnel, 
material, activities or interests 

Seadrill controls all personnel on Seadrill owned or managed areas. All documents, electronic 
or paper, with contents that, if in the hands of intruders, may damage the company’s 
competitiveness, reputation, personnel, or wage conditions, are secured against access by 
unauthorized persons. Location specific security aspects are addressed as part of the 
bridging document. 

The Corporate “Security DIR-00-0024” Directive details requirements for rig security in 
compliance with IMO International Ship and Port Security (ISPS) requirements. This includes: 

 Access control 

 Access to special areas and/or buildings 

 Personal security measures 

 Personal protective measures 

 Outdoor storage 

 Sealing of equipment 

Additionally, a vulnerability assessment is conducted for each Seadrill rig every third year, or 
after major technical and organisational changes. The vulnerability assessment addresses 
internal and external threats that may damage Seadrill and defines the probability that a will 
occur and potential consequences. Seadrill’s risk matrix is used for ranking of threats. 
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The Corporate “Management System Review, Master's Review and Review of Ship Security 
Plan DIR-00-0016” Directive details requirements for Management System Reviews, and, if 
applicable, Master's Review and Review of the Ship Security Plan. 

The Management Review report addresses: 

 Quality goals and proposed process methodology 

 Results achieved since the last review 

 Actions implemented to ensure that relevant sections of the management system are 
appropriate, sufficient and effective 

Results of the review are distributed to all personnel having responsibilities and duties within 
the affected areas. The report is submitted into Synergi. 

If applicable, the Regional Company Security Officer ensures that the Rig or dockside facility 
is in possession of an approved security plan under the administration of the Base Manager, 
Rig Manager or OIM. 

The Master (OIM) has the responsibility for ensuring the security and safe operation of the 
Rig (including prevention of pollution or damage to the environment). The Master is not 
constrained by Seadrill, the charterer or any other person from executing any decision in his 
professional judgement to maintain the safety and security of the Rig. 

The Rig Ship Security Plan (SSP) is restricted in distribution and contains rig-specific security 
information such as: 

 Identification of the restricted areas and measures for the prevention of unauthorized 
access 

 Procedures for responding to security threats or breaches of security, including provisions 
for maintaining critical operations of the vessel / rig or vessel / rig / port interface 

 Responsibilities of rig personnel assigned security responsibilities 

 Procedures to ensure the inspection, testing, calibration, and maintenance of any security 
equipment provided onboard 

 Identification of the locations where the rig security alert system activation points are 
provided 

 Procedures, instructions and guidance on the use of the rig security alert system, 
including testing, activating, deactivating and resetting, and limiting false alerts 

 Rig security arrangements and requirements are reviewed with the Client as part of the 
well or campaign specific bridging document 

 Drilling and Well Control Operations 

The Corporate “Well Integrity and Well Control DIR-00-0109” Directive details requirements 
for well integrity and well control with an overall philosophy that at least two proven well 
barriers shall be in place at all times. 

The Client well programme is reviewed by competent Seadrill personnel, with special focus 
on barriers, and verified against the standards set in Seadrill's Well Control Manual. Codes 
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and standards generally followed in the operation and maintenance of well control equipment 
include: 

 ANSI/API Spec 6A - Specifications for Wellhead and Christmas tree Equipment 

 API Spec 16A - Specification for Drill through Equipment 

 API Spec 16C - Specification for Choke and Kill Systems 

 API Spec 16D - Specifications for Control Systems and Drilling Well Control Equipment 
and Control Systems 

 API STD 53 - Recommended Practice for Blow-out Prevention Equipment for Drilling 
Wells 

 API RP 16Q - Recommended Practice for Design, Selection, Operation and Maintenance 
of Marine Drilling Rise System 

 API RP 64 - Recommended Practices for Diverter Systems Equipment and Operations 

 NACE MR-01-75 - Standard Material Requirements for Sulphide Stress Cracking 
Resistant Metallic Material for Oilfield Service 

 NORSOK D-010 - Well-integrity in drilling and well operations  

In line with the philosophy of maintaining two proven barriers throughout the execution of the 
well, the Drilling Section Leader verifies the Client’s daily instructions against the Seadrill 
Well Control Manual, and the Seadrill HP/HT Manual (if relevant) before execution. 

If a "loss of well control" situation occurs, Seadrill's Well Control Manual and HP/HT Manual 
(as applicable) are followed. If the bridging document dictates following the Client’s well 
control manual, a gap analysis is required to verify that Seadrill’s minimum requirements are 
met. The Regional Senior Vice President approves the gap analysis. 

Whilst Seadrill provides corporate level well control manuals, the Rig is also responsible for 
developing: 

 Pore pressure prediction charts, other charts and fingerprints 

 Well control test procedures and schematics of well control equipment 

 Relevant drilling and well control check lists 

None of the Seadrill drill crew takes direct orders from any of the Client’s representatives. All 
instructions and orders must be passed on though the Seadrill "line of command". The 
Regional Senior Vice President has the authority to accept deviations from Seadrill 
requirements, but any such deviations must be recorded in Synergi. 

All drilling crew team members undergo training according to Seadrill’s training and 
competency Directive and Procedures to ensure they are capable of performing all drilling 
and well control operations safely.  

Minimum training requirements as follows: 

 Well Control Certification Supervisor/IWCF Level 4 

o Drilling Section Leader/Toolpusher 
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o Toolpusher/Tourpusher 
o Driller 

 Well Control Certification Driller/ IWCF Level 3 

o Assistant Driller  

Other drilling activity procedures are defined in Detailed Instructions (DIN). Within TMS, DINs 
can be common to all Seadrill rig, or specific to the Region or Rig. DINs provide a short 
description of the task and its risks, preparation and activity checklists with assigned 
responsibilities, and sign-off requirements upon completion. 

The Regional “Requirements for Drilling and Well Operations PRO-37-0580” Procedure 
details general requirements for the Rig-specific drilling management systems (e.g., Drilling 
Operations Manual and operating procedures). 

If certain aspects of a location are to be expected, the Procedure requires additional 
evaluation to assure that negative consequences are not realized (e.g., inspection and 
change out frequency of well control equipment when H2S is expected at certain levels). 

The West Saturn “Shallow Gas Emergency Response PRO-37-1318” Procedure details 
requirements for ensuring all personnel's preparedness for a shallow gas influx while drilling 
top hole section without the BOP in place. The rig management has key controls in place to 
fulfil the requirement and are as follows: 

 Risk assessment of possibility of shallow gas and proper planning to avoid or minimize 

the risk by Client and Seadrill Management. 

 All personnel being aware of their duties and responsibilities. 

 Perform shallow gas drills with all crews and ensure everyone aware of their 

responsibilities and competent in performing them. 

 Proper response from all parties involved upon confirmation of a shallow gas influx. 

The West Saturn “Well Control Drills  PRO-37-1331” Procedure details requirements for drill 
crew drills led by the Drilling Section Leader. Drills must be conducted with safety and control 
measures in place, and include the following drills or scenarios: 

 Washed out choke. 

 Plugged choke. 

 Loss of power mud pump. 

 Washed out jets on bit. 

 Tripping drill. 

 DP hang off drill. 

 Pit drill. 

 Simultaneous and Combined Operations 

A well or campaign specific bridging document is developed as an interface between Seadrill 
and the Client HSE management systems. Responsibility for developing this bridging 
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document rests with the Client with input from Seadrill. Additionally, HSE and pre-shift 
meetings onboard the Rig communicate management information to operating personnel. 

Client requirements are identified as part of the tender and contract negotiation/award 
process as detailed in the Corporate “Seadrill Contracting Principles DIR-00-0125” Directive. 

 Simultaneous and Combined Operations Risk Assessments 

Seadrill and the operator review the risk register and Summary of Operational Boundaries 
(SOOB) during pre-campaign meetings to assess risk requirements based on well 
expectations. This input from Seadrill may be included by the client when developing bridging 
documents. 

General restrictions for simultaneous operations are defined as part of the Rig specific 
SOOB. In addition to the Major Accident Hazard Risk Assessment (MAHRA), a risk 
assessment is required for simultaneous and combined operations (SIMOPS). 

For purposes of IADC combined operations is defined as an operation carried out from an 
installation with another installation that materially affects safety of persons or the protection 
of the environment on any of the affected facilities. 

Seadrill and the operator review the risk register and SOOB during pre-campaign meetings 
to assess risk requirements based on well expectations. This input from Seadrill may be 
included by the client when developing bridging documents. 

General restrictions for combined operations are defined as part of the Rig Specific Summary 
of Operational Boundaries (SOOB). This is discussed in further detail in Part 4 - Risk 
Management. 

The Regional “Summary of Operational Boundaries and Simultaneous Operations (SIMOPS) 

in Brazil Region PRO-02-0063” Procedure details the requirement for analysing the risk and 
planning for safe and controlled simultaneous operations. The summary of operations 
boundaries (SOOB) matrix provides detail to rig supervisors and their personnel when 
operations can be carried out within the same operating boundary. 

The Regional “Principal Requirements for Simultaneous Operations of Drilling Units with Two 

Derricks or Office Stations PRO-37-0566” Procedure details requirements for SIMOPS on 
rigs with two derricks, or with offline tubular handling systems.  

Specific requirements include: 

 Only defined and accepted dual operations, for which the individual operations are 
described in the Drilling Operations Manual or have been the subject of a task-based risk 
assessment (TBRA), may be carried out. 

 One rig will be designated as the main rig. 

 Qualifications requirements for personnel working in both derricks must be identical. 

 If more than one driller is working at the same time, one driller will be the lead (senior) 
driller. 

 The total risk level in each derrick during dual operations shall not be higher than it is 
during single operations. 
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 The operations shall be planned, analysed, and executed with the intention of achieving 
the least risk. 

 It is not permitted to carry out work simultaneously in two wells that are in contact with 
hydrocarbon-bearing strata. 

 Simultaneous underwater operations that could lead to contact or collision may be 
performed only after a risk analysis has been carried out with acceptable results in 
accordance with the Regional “Risk Analysis / Design Review PRO-37-0570” Procedure. 

The Corporate “Marine Manual DIR-37-0065” Directive details requirements for the Rig-
specific Marine Operations Manual to define: 

 The definition of criteria for alongside, safe distances, and communication with standby 
vessels 

 The definition of communication with production installations 

 The definition of criteria for entering of the safety zone 

The particulars of the safety zone around the unit should be stated. Instructions for the use 
of standby vessels should be given. (A typical use of a standby vessel is to keep it in close 
proximity when working over open sea or during simultaneous activities.) 

 Marine Operations and Site Assessment 

Client requirements are identified as part of the tender and contract negotiation/award 
process as detailed in the Corporate “Seadrill Contracting Principles DIR-00-0125” Directive. 
Site-specific aspects are also assessed as part of the well- or campaign-specific bridging 
document. 

The Corporate “Marine Manual DIR-37-0065” Directive details requirements to ensure the 
Rig complies with internal and external requirements, such as regulatory authorities, industry 
standards, client contracts and flag state. This includes establishing a Marine Operations 
Manual in TMS as the basis for implementing the Rig's management system for marine 
operations and activities.  

Additionally, the Directive details requirements for establishing the following rig specific 
marine operational procedures in TMS: 

 Marine Operations 

o Anchoring operations 
o Rig move and transit operations 
o Towing operations 
o Harbour and restricted water operations 
o Mooring / Unmooring operations 

 In-field Operations 

o Safety zone and use of stand-by vessel (if applicable) 
o Supply vessel and loading/unloading operations 
o Preparation for severe weather 
o Low-temperature operations (if relevant) 
o Rig move with deployed Blowout Preventer (BOP) (if relevant) 



 
Management System  

Part 2 

 

Iss 01 / Rev 00 Hard copies are not controlled Page 73 of 94 
Rev Date: 14th February 2018  Safety Case  

 

o Diving operations (if relevant) 

 Marine and Mechanical Systems 

o Gas freeing and cleaning of tanks 
o Confined space entry 
o Recertification of safety valves 
o Calibration of test equipment 
o Bulk material transfer 
o Mud and liquid transfer 
o Operation of drain systems 
o Operation of bilge water systems 
o Operation of potable water systems 
o Operation of sounding systems 
o Operation of slop handling and slop treatment systems 
o Operation of lube oil systems 
o Operation of fuel oil systems 

 Stability, Weight Control, and Ballast System 

o Stability, loading, and weight control 
o Ballasting operations 

The West Saturn “Marine Operation Manual PRO-37-1919” Procedure is established to fulfil 
the requirements of MODU Code, ISM Code and the Corporate “Marine Manual DIR-37-

0065” Directive. The intent of the Procedure is to be a map directing to the locations 
procedures, description, manuals or other required references in TMS or eDOCS. 

The West Saturn “Transit and Bridge Management PRO-37-1473” Procedure details 
requirements to ensure the Rig is in compliance with all applicable regulations, Seadrill 
policies and client requirements for transit. Checklists are provided for the following 
operations and must be verified prior to the start of the operation: 

 Anchor watch. 

 Bridge transit daily. 

 Heavy traffic waters. 

 Entering location. 

 Leaving location. 

 Navigational information. 

 Adverse Weather 

The West Saturn is required to produce an Emergency Response Manual which includes 
plans for responding to adverse weather events. The West Saturn Emergency Response 
Manual is described in the Safety Case Part 5. 

Seadrill’s general policy on adverse weather is for: 

 Rig move or pre-cautionary evacuation to take place where they may be threatened by 
significant tropical storm, cyclone, hurricane or typhoon 
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 The Rig to be made safe (sea readiness and sea fastenings) with actions and work 
activities restricted based on clearly defined criteria/operating limits 

The Corporate Well Integrity and Well Control – Attachment to “DIR-00-0109” Directive 
details requirements in case of tropical storm, cyclone, hurricane or typhoon. 

Adverse weather criteria/operating limits and associated work restrictions, are defined as part 
of the Rig's SOOB. This is discussed in further detail in Safety Case Part 4 Risk Management. 

Adverse weather is also considered as part of the well or campaign specific bridging 
document and contingency plans. Specifically, this addresses location specific aspects such 
as the ability of helicopters or vessels to affect precautionary down manning. 

The Regional “Generic Tropical Weather Plan PRO-37-0558” Procedure details the actions 
necessary to prepare for the approach of a tropical system, including the suspension of rig 
operations, evacuation of non- essential personnel, storm evasion, communication protocols, 
and the resumption of operations. 

The procedure is required to follow general industry guidance and structure, and comprise 
clearly defined actions for the following phases: 

 Phase 1 Pre-season preparation - Review of plans, pre-season checks and a heightened 
awareness during the declared hurricane season. A rig specific procedure shall be 
developed or updated for the "Tropical Weather Response Plan" and cover the credible 
risks identified. This procedure shall be verified by onshore line management and the 
Operational Excellence centre. 

 Phase 2 Yellow Alert - Declared when a tropical disturbance, tropical storm or hurricane 
threatens the area of operation. Tasks contained in the yellow alert checklist will be 
completed at a pace consistent with the advance of the weather system and probability 
of the unit having to enter phase 3.  The checklist shall be used to ensure all pertinent 
items are covered 

 Phase 3 Red Alert - Declared when a cyclonic tropical storm or hurricane is forecasted to 
reach the drilling location at or within a period of time equal to the time required to safely 
secure drilling operations and get underway as per T-Time. Consideration shall be given 
to the size, intensity, and speed of advance of the storm, which in some cases due to the 
speed limitations of the unit will require that a greater transit time be allotted to avoid 
unnecessary risk to the unit and her crew.  A checklist shall be used to ensure all pertinent 
items are covered. 

 Phase 4 Return to Operations - Declared when the storm no longer possesses a threat 
to the unit and the actions necessary to return to the drilling location and resume drilling 
operations may be safely carried out. All completed documentation is to be retained in 
the well file for the well during which the event occurred. In the event a new well is started 
during hurricane season a copy of the Pre-season Preparation Checklist should also be 
placed in those well files. 

The West Saturn “Operation in Severe Weather PRO-37-1260” Procedure details 
requirements for preparing for severe weather in compliance with all applicable rules and 
regulations. The Procedure identifies essential areas and equipment that must be checked 
and secured/sea fastened at all times. If the BOP or Xmas tree is deployed and adverse 
weather is forecasted, T-Time must be calculated and considered for preparation. T-time is 
the required amount of time for securing the well, retrieving the riser system, and manoeuvre 
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the unit away to a safe location. Additionally, further precautions are required to be followed 
if disconnecting the LMRP or while in transit as adverse weather conditions are predicted. 

This plan is intended to supplement specific requirements defined in the Approved 
Operations Manual of each individual unit. It is not to be used solely as a replacement 
document for preparing the unit for a tropical system but must be used in conjunction with 
the unit’s own Operations Manual. The OIM is ultimately responsible for the evaluation of the 
weather and the operational decisions. He shall be in close contact with onshore 
management to ensure that all relevant expertise contribute to the decision. 

 Support Vessels 

A standby vessel may be present at the location, depending on specific requirements of the 
location. The requirement for any standby vessel is addressed as part of the well or campaign 
specific emergency response requirements as defined in the bridging document. 

General requirements of stand-by vessel operations include: 

 Definition of requirements for supply boats to approach the rig safety zone 

 Definition of weather criteria for the various operations 

 Definition of positions and safe distances for supply vessel positioning during crane and 
pumping operations 

 Development of operational procedures and checklists for the transfer of bunkers, liquids, 
and bulk materials 

Detailed procedures and checklists for the transfer of bunkers, water, and other liquids, and 
for the transfer of bulk materials between the rig and the supply vessel, are defined in the 
Marine Operations Manual. 

Adverse weather criteria/operating limits and associated work restrictions, are defined as part 
of the Rig's Statement of Operational Boundaries (SOOB). 

Adverse weather is also considered as part of the well or campaign specific bridging 
document and contingency plans. Specifically, this addresses location specific aspects such 
as the ability of helicopters or vessels to affect precautionary down manning. 

The West Saturn “Supply Vessel Operation PRO-37-1441” Procedure details requirements 
to conduct the operations safely while the Rig is latched on to the well. If there are any 
deviations from the Procedure's requirements, the supply vessel operation must cease 
immediately until resolved. Requirements cover the following aspects: 

 Weather conditions 

 Handling deck and offshore cargo 

 Handling bulk and liquid cargo 

 Maintaining and operating hose and loading stations 

 Engineering Management 

Change control procedures are used to manage all modifications performed on equipment 
and systems. The procedure ensures that changes are identified, evaluated, verified and 
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recorded such that no unintended effects occur in system functions, with a potential risk to 
personnel, the environment, financial assets and Rig operation. This includes requirements 
for risk assessment. 

The Corporate “Risk Analysis DIR-00-0034” Directive details requirements for risk 
assessment. This includes qualitative and quantitative risk analyses. The Procedure requires 
development of a plan for execution that addresses: 

 Risk acceptance criteria 

 Objective of the risk analysis 

 Scope and limitations of the analysis 

 The data basis, customised, as far as possible, to the objective of the analysis 

 The competence of the personnel who execute and evaluate the risk analysis 

 The assumptions the risk analysis is based on 

 A presentation of analytical models and data programmes to be used. The analytical 
models and data programmes shall fit the objective 

Pre-campaign meetings with the client determine if additional risk analysis studies need to 
be conducted depending on well or campaign expectations. Environmental impact 
assessments are the responsibility of the Client. 

The Regional “Risk Analysis/Design Review PRO-37-0570” Procedure details the 
requirements to ensure that all risk analyses are planned, executed, and followed up by the 
respective unit. 

 Lifting Operations and Material Handling 

All lifting and hoisting operations are undertaken in line with the Seadrill Corporate Lifting 
Manual. The Seadrill Corporate Lifting Manual (attachment to “Lifting Manual DIR-37-0085”) 
details requirements for all lifting activities, including requirements related to specific lifting 
equipment, independent examination of lifting equipment, rotating colour coding of lifting 
equipment, communication, and training and competency. The Lifting Plan, attached to the 
Directive, is to be filled out prior to and used throughout the activity.  

Detailed requirements for the following types of lifting operations and related tasks: 

 Blind lifts 

 Lifting operation through hatches and in shaft 

 Use of tag line 

 Transport of scaffolding material and boards 

 Radioactive sources, trace elements and explosives 

 Independent examination of: 

o Loose lifting equipment (6 months) 
o Man-riding equipment (6 months) 
o Fixed lifting points (12 months) 
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o Lifting appliance (12 months) 

 Rotating colour coding scheme (6-month sequence) 

 Completion and evaluation 

Seadrill has a strict no hands on the load policy. The policy applies to operations with the 
offshore crane, not winches, chain hoists, etc. 

Training and certification for offshore crane drivers and others involved in lifting operations is 
in compliance with API Recommended Practice 2D, Operation and Maintenance of Offshore 
Cranes or the local regulatory requirements, whichever has the higher standard. CAP 
ensures lifting personnel receive the appropriate training. 

The Corporate “Dropped Objects Prevention Scheme (DROPS) DIR-00-0028” Directive 
details requirements to identify and control hazards associated with falling objects or other 
uncontrolled moving equipment. It also lays down instructions and a minimum standard to 
ensure that equipment located aloft is safely secured against falling, and that equipment on 
the deck is secured against falling or moving due to vessel motion or incorrect stowage. 

Specific requirements relate to: 

 Securing of loose equipment 

 Inspection programmes for equipment installed aloft including safety devices 

 Procedures for overloaded equipment 

 Operational safety measures for areas with a high potential for falling objects 

 Engineered barriers to protect against falling objects 

 Approved hardware, such as slings and shackles, for securing equipment at heights 

 Prohibited hardware for securing equipment at heights 

 Drill floor procedures including permission to enter the drill floor and derrick, and tools 
and equipment derrick logbook 

 Red zones procedures to identify and mark with greater exposure to dropped objects and 
access permission from the West Saturn 

The CAP, including the rig-type Competence Assurance Matrices, provide competence 
requirements for crane operators. 

The Corporate “Training DIR-00-0075” and “Competence Assurance DIR-37-0094” 
Directives details requirements for the Seadrill Standard Training Matrix, which includes 
training certification requirements for crane operator and other personnel involved with 
training operations. 

Any deviations from Seadrill lifting operation Directives or Procedures are to be addressed in 
the client's bridging document. 

The West Saturn “Man Riding / Maintenance Basket Operation DIN-86-0016” Detailed 
Instruction specifies the activities and safety controls that must be completed for the 
operation. The Detailed Instruction includes a checklist of these activities and the Drilling 
Section Leader has the overall responsibility of assuring that they are followed. 
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 Logistics Management 

 Personnel Tracking 

For all Seadrill assets, POB Reports are maintained by the Rig Administrator and distributed 
to the client, the Rig Manager and to the onshore Emergency Response Team. Regardless 
of frequency, the POB list is to be updated and redistributed upon every POB change. 

The Regional “POB Control PRO-37-0617” Procedure details requirements for managing 
POB. The vessel is responsible to establish and implement a system to manage the POB 
list. 

The POB-lists shall be distributed according to the distribution list made on board. This list 
should be established by the OIM of the vessel and should be available to the onshore 
management team as well as the client. 

The Radio Operator is responsible to back log all POB/Muster lists for the vessel. These 
items should be stored electronically or by paper copies, records are to be filed by date and 
month and kept on the facility for duration of one year. 

As a minimum, the POB list is distributed as follows: 

 Paper copies to be distributed to: 

o Muster stations 

o Inside each lifeboat 

o Navigation Bridge 

 Electronic copies to be sent to: 

o DP Operator 

o Engine Control Room 

o Hospital 

o Radio room 

o OIM 

o Marine Section Leader 

o Chief Engineer 

o Drilling Section Leader 

o Campboss 

o Company Man 

o Rig Manager 

o HR Advisor 

Vessels operating in the Brazil Region are responsible to ensure that a POB list is sent to the 
(EOC) Emergency Operations Centre (HSSEQ Director) in light of any activation for vessel 
specific emergencies.  
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 Helicopter Operations 

The Corporate “Marine Manual DIR-37-0065” Directive details requirements of the Rig's 
Helicopter Operations Procedure. These procedures must include instructions for the 
following helideck operations: 

 Pre-landing, landing and take-off 

 Personnel transfer between helicopters and the Rig 

 Emergency situations and firefighting 

 If applicable, fuel systems 

The West Saturn “Helideck Operations PRO-37-1440” Procedure details responsibilities and 
requirements for helicopter operations. This includes: 

 Helicopter landing limitations and precautions 

 Personnel organization and responsibilities 

 Flight planning and in-flight communication 

 Refuelling 

 Emergencies including missing helicopter 

 Hazardous and Radioactive Substances 

The Corporate “Health Management System DIR-00-0073” Directive details requirements for 
regions to establish procedures for management of health and working environment. The 
Corporate “Personal Protective Equipment (PPE) DIR-00-0030” Directive specifies 
responsibilities and minimum requirements for wearing of PPE. 
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chemicals M  M - A M CG M M - M 

Working over the side 
M M - - - - 

HDO 
HDD 
HDC 

M 
M 

M M 

Hot work /Burning, 
cutting M M A A A - WE M M - M 

Welding 
 M   M M - WE M M - M 

Grinding 
 M   M M - 

HDO 
HDD 
HDC 

M 
M 

- M 
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It is the responsibility of all personnel to wear appropriate PPE outside the accommodations. 
Rig management must ensure proper use and provision of PPE. Supervisors are responsible 
for ensuring employees have necessary knowledge about PPE and responsibility for correct 
use and care of PPE falls on all personnel. 

Certain PPE such as fall protection harnesses for working at height are included in the 
preventative maintenance system and are inspected prior to and after use. Additional PPE 
requirements for the Rig, such as H2S monitors, are defined by campaign expectations. 

There are a number of Regional procedures in place to manage storage, handling and use 
of hazardous materials. 

The Regional “Handling of Radioactive Sources PRO-37-0506” Procedure details 
responsibilities and requirements for handling and storage of radioactive substances. 
Procedures may include: 

 A work permit is required before handling any radioactive substances 

 Radioactive substances are only to be handled in collaboration with personnel from the 
company owning the radioactive substance 

 Personnel actively engaged in handling and use radioactive substances will be kept at a 
minimum 

 The OIM will maintain control of the stock of radioactive substances on board, and he is 
responsible to check on operator’s use of directions for transport 

Painting with 
brush/roller M M A - A A CG M M - M 

Spray painting 
 M  M - M M CG M M - M 

Noise areas 80-95 dBA 
M M A - - - 

HDO 
HDD 
HDC 

M M - M 

Noise areas > 95 dBA 
M M A - - - 

HDO 
HDD 
HDC 

M M 
PM - M 

Use of hammer /sledge 
on steel M M A - - - 

HDO 
HDD 
HDC 

M M - M 

Working at heights, 2m 
or more M M A - - - 

HDO 
HDD 
HDC 

M M M M 

High pressure flushing 
M  M - A - 

HDO 
HDD 
HDC 

M M - M 

Ultra-High-pressure 
flushing >800 bar M  M - A - 

HDO 
HDD 
HDC 

M M 
PM - M 

Needle Gunning 
M  M - A - 

HDO 
HDD 
HDC 

M M 
PM - M 

Working on low voltage 
Equipment M M     El M M - M 

M= Mandatory, WE = Welding gloves, A = As appropriate (based on TBRA / 5-point check), FM = Filter mask, 
CG= Chemical resistant gloves, AM = Air supplied mask, HDO = High Durability OBM Gloves, PM = Double 
hearing protection: Earplugs and earmuffs, HDD = High Durability Deckhand gloves, HDC = High Durability 
Cut 5 Gloves, EL- Electrician Gloves 
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 Radioactive substances will be stored in a designated area in clearly marked special-
purpose containers when not in use and in conformity with local regulations, where such 
exist 

 Containers for radioactive substances must be placed in accordance with the Rig 
Hazardous Area Plans and at sufficient distance from explosives storage areas and 
accommodations 

The Regional “Handling of Radioactive Sources PRO-37-0506” Procedure also details 
responsibilities and requirements for handling, use and storage of explosives. 

 A work permit and a TBRA are required before handling any explosives 

 Explosives are only to be handled in collaboration with personnel from the company 
owning the explosive materials 

 Explosives are only to be used by qualified personnel from the company owning the 
explosives, and the activity is regulated by that company’s policy and procedures 

 Explosives and detonators are stored separately from each other on board 

 The OIM is kept updated of the stock levels of explosives on board and maintains an up-
to-date explosives inventory. This is verified each time the OIM changes 

 Radio silence is observed when using explosives on board to ensure that explosives are 
not inadvertently or prematurely detonated. Welding work is to be suspended and all 
welding plants electrically isolated during radio silence 

The table below details the roles and responsibilities for handling radioactive sources. 

Role Responsibility 

Offshore Installation Manager (OIM)  Responsible for the safe and secure handling and use 
of radioactive substances in accordance with this 
procedure. 

 Ensure that materials are stored in proper locations 
pursuant to Hazardous Area Plan. 

 Maintain control over issuance of RA materials. 
 Responsible to verify that the contamination control 

(smear test) is conducted as required. 
Drilling Section Leader (DSL)  Shall keep OIM informed at all times about all 

radioactive sources onboard, and of changes to the 
sources. 

 Ensure that a work permit is obtained prior to handling 
and use of radioactive sources. 

Senior Service Company 
Representative 

 As owner of the radioactive source, shall ensure 
safest possible handling.  

 Provide handling and safety information to handlers of 
the sources and the general crew. 

 Provide transport documentation in accordance with 
local regulations to OIM, prior to the shipment being 
received aboard the vessel, 

 Provide to the OIM, upon request, training 
documentation for personnel assigned handling and 
care of source materials. 

 Responsible to perform contamination control (smear 
test) on isotope-containers and probe according to 
relevant local regulations concerning use of 



 
Management System  

Part 2 

 

Iss 01 / Rev 00 Hard copies are not controlled Page 82 of 94 
Rev Date: 14th February 2018  Safety Case  

 

Role Responsibility 

radioactive sources on board mobile drilling units.  
And to provide test documentation to the OIM. 

Client Representative  Ensure all documentation is provided by 3rd party 
personnel regarding shipment, handling and training. 

   
The Regional “Handling Explosives and Radio Silence PRO-37-0560” Procedure details 
responsibilities and requirements for handling and storage of explosives. Specific 
requirements include: 

 A work permit and a Task-Based Risk Assessment (TBRA) are required before handling 
any explosives. 

 Explosives shall only be handled in conjunction with personnel from the company owning 
the explosives. 

 Explosives shall only be used by qualified personnel from the company owning the 
explosives, and the activity shall be regulated by that company’s policy and procedures 

 Explosives and detonators shall be stored separately from each other onboard. 

 If the container of explosives is wooden coated, the same do not need to be grounded. 

 The OIM shall be kept updated of the stock levels of explosives on board and have an up 
to date explosives inventory. This shall be verified each time the OIM changes. 

 Onboard explosives containers shall be clearly marked in accordance with the 
appropriate requirements and stored in a non-classified approved, designated area which 
will also be clearly marked. The containers shall not be placed near living quarters, 
offices, corroding substances, or pyrotechnical material. 

 Storage areas for perforation guns shall be cordoned off and marked “No admittance.” 

 In case of emergency, the emergency response plan to be used is the one provided by 
the service provider company responsible by the explosive source.  

 The OIM shall keep the key of the explosives containers. 

The use of explosives may be subject to radio silence on board the installation to ensure that 
explosives are not inadvertently detonated prematurely.  

As a minimum a system shall be established to secure the following in the event of radio 
silence: 

 All nearby installations, stand-by vessel, supply vessels and the helicopter operator are 
to be informed in advance of any forthcoming radio silence. 

 All radio equipment is to be secured and isolated in accordance with the register. 

 Welding work is to be suspended and all welding plants electrically isolated during radio 
silence. 
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 Procurement Management 

The Corporate “Supply Chain Manual DIR-37-0254” Directive details requirements to ensure 
that: 

 Contracts are awarded in a fair and ethical manner, providing equal opportunity to 
qualified vendors 

 Following award, the necessary level of control is exercised 

The Supply Chain Manager is responsible for evaluating and qualifying new vendors to 
determine their suitability to conduct business with Seadrill. Criteria used to evaluate vendors 
includes: 

 QHSE management systems and history 

 Expertise and experience 

 Cost 

 Size and financial soundness 

 Professional indemnity and third-party insurances 

 Membership of trade associations 

Vendors may be evaluated by off-site assessment (largely review of documentation) or on-
site assessment (typically audits) 

Seadrill’s Corporate “Purchasing DIR-00-0087” Directive details requirements in order that: 

 Procurement of goods and services is performed effectively and in accordance with 
applicable Seadrill policies and directives 

 Authority for procurement activities is defined and the necessary level of control is 
exercised 

 Procurement practices are done in a fair and ethical manner, providing equal 
opportunities to qualified vendors 

The Corporate “Supply Chain Manual DIR-37-0254” Directive details requirements to report 
discrepancies in the supply chain cycle and to notify onshore Supply Chain Management. 
The onshore Supply Chain department investigates root cause of the error, rectifies the 
incident and takes the appropriate action to prevent re-occurrence. A Procurement Incident 
Case is used to address all procurement discrepancies including: 

 Over, short, damaged and wrong materials 

 Quality of material received 

 Delay in procurement 

 Shipping documentation 

 Missing certification/MSDS/FISPQ and other relevant documentation 

The Corporate “Warranty Claim DIR-00-0114” Directive details requirements for raising and 
processing warrantee claims. Warrantee claims are raised by the Rig and managed by the 
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Rig Manager. Where the supplier does not honour warrantee claims, the case is escalated 
to the Corporate Supply Chain Manager for further processing. 

 Maintenance Management 

Seadrill’s Corporate “Seadrill Asset Management System DIR-00-0100” Directive and 
Attachment “Asset Management Manual v2” detail requirements of the maintenance system 
established by each unit. It is designed to coexist with the changing operating conditions and 
the availability and efficiency requirements the units face while maintaining regulatory, class, 
etc., compliance and allowing continuous improvements.  

The objectives of maintenance at Seadrill are to ensure: 

 The life cycle of assets and equipment is managed as efficiently as possible through the 
application of the correct maintenance strategy 

 Systems and equipment are maintained in order to ensure that the desired specifications 
and functionality are met throughout the life of the asset 

 That the maximum value is derived from the asset or equipment 

Due to the high degree of standardization within the Seadrill Fleet (drilling unit designs, 
equipment manufacturers and model types), it is a requirement of the company that 
maintenance is also standardized as far as is reasonably practicable. In general, 
standardization of maintenance strategy and tasks will be accomplished across the fleet, and 
will result in consistent, superior performance of the assets at a reduced cost when viewed 
from a fleet perspective. 

 Maintenance Strategies 

In practice, this mean that Seadrill utilizes various standard maintenance strategies together 
with three (3) distinct maintenance priorities (P1, P2 & P3) within our Asset Management 
System. 

Examples of the maintenance strategies include: 

 Preventative Maintenance based upon either calendar, hourly or event-based schedule 

 Condition based maintenance based upon measurement points, inspection routines and 
defined criteria to trigger maintenance 

 In-service inspection programs (e.g. as applied to hull & structure, piping systems) 

 First Line Maintenance, lubrication and inspection 

 Breakdown Maintenance, with either corrective maintenance or equipment replacement 
strategy as a result 

 Establishing and Assigning Maintenance to the Drilling Unit 

Maintenance tasks are assigned to functional objects, and the serial objects based upon the 
Criticality and agreed Maintenance Strategy. These are normally set according to standard 
methodologies and tasks across the Seadrill fleet by the Technical Services Maintenance 
Group. 
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They may, however, be modified with approval from the Technical Services Discipline 
Manager based upon local requirements, operating conditions and available resources. 

Planned maintenance is normally one of two categories within the Seadrill asset 
Management System. 

Separate PM Routine 

A separate PM is used for defining a maintenance task for a piece of equipment, which 
requires materials, one or more craftsmen, and a detailed reporting of the condition of the 
equipment involved. 

Route PM Routine 

A route is a collective term for a number of tasks linked and grouped, usually be system, with 
a common identity to reduce administration. Normally a Route PM is: 

 Simple and repetitive 

 It is not important to track costs of material or parts (mainly consumables) in order to have 
a complete overview of the operation and maintenance cost for the specific objects 

 It is desired to collect equipment together into a list when a third party will be performing 
inspection 

Route lists should also be used where it most practical to perform the preventive maintenance 
tasks within one area as one work order. 

 Establishing a Planned Maintenance System 

Maintenance must be planned carefully due to the complex nature of our drilling units, the 
critical nature of our systems and equipment and in order to meet the requirements of our 
Class, Flag, local regulatory and Customer requirements. 
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Maintenance will be distributed such that the workload is aligned with available resources, 
opportunities, certification dates and well programs. The Technical Services Maintenance 
Group initially assigns and schedules standard maintenance tasks in order to meet these 
requirements. 

Planned Maintenance Priority 

The priority for the PM will also be the priority for the associated work order when generated. 

The below listed guidance shall be used as a general term for setting PM priorities. 

 

Class Requirements 

Class survey tasks shall be created to ensure class survey periods are observed. These 
tasks should be developed with class society support to ensure compliance with survey 
requirements. 

All PM routines which forms a part of the inspection and test verifications required for 
obtaining and maintaining approval from the classification authorities (DNV, ABS etc.) shall 
be clearly identified with an appropriate code. 

Local Laws and Regulations 

Legal and regulatory requirements shall be assessed as a part of the PM Program 
establishment to ensure compliance with national or continental shelf requirements. 

Planned Maintenance for temporary / third party equipment 

For third party equipment installed onboard a Seadrill drilling unit, a formal, documented 
assessment shall be made through the MoC process to document whether temporary or 
permanent, it’s Criticality (i.e. its place, if any, in the SCE/barrier philosophy) and whether it 
effects the operation of existing critical equipment and systems. The following Third-party 
equipment is considered by Seadrill to be safety critical equipment and shall be subject to 
verification and assessment: 

 Mud Logging Equipment 

 Cement Unit 

 Well Testing Equipment 

 Wireline Equipment 

 Portable Toxic Gas Detection Equipment 

 Toxic Gas Breathing Apparatus 
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 Any equipment intended to substitute, enhance or modify installed safety critical systems. 

When the owner of the equipment is responsible for the maintenance program, the operating 
unit shall have a dedicated PM action verifying the following: 

 The 3rd party equipment is covered by Preventive Maintenance 

 The maintenance is performed consistently with defined programs and intervals 

 That the required functionality, certification and performance of the equipment is met 

When the maintenance of temporary/third-party equipment is the responsibility of Seadrill’s 
onboard personnel to ensure the following: 

 A PM action shall be in place for permanently installed third-party equipment, in 
accordance with the equipment supplier. 

Temporary third-party equipment installed on a rig for the purpose of the test/production 
activities shall have a PM program from the equipment supplier. Upon receiving the 
equipment onboard, it shall be verified that such a program is in place, and up to date. 

 Maintenance Planning 

Each drilling unit should maintain, as a minimum a 5-year, 18-month and 90-day maintenance 
plan. It is the responsibility of the Rig Manager, assisted by the Technical Leader and 
Technical Section Leader to ensure these plans are adequate, relevant and communicated 
to the appropriate parties prior to execution. 

 5-year plans for Critical Equipment and in-service inspections should be forwarded to the 
Technical Services Project group for review. The group will ensure that best practices are 
applied and where necessary, equipment (SSCE) is reserved 

 18-month plans will have detailed plans associated with them to ensure the requirements 
of Seadrill’s budget and forecast system are met. Work scopes to Critical equipment 
should be verified, if necessary, with Technical Services. Parts, labour and other resource 
requirements shall be identified, and budgetary quotes obtained via the Seadrill Supply 
Chain group 

 90-day plans should be used to schedule and coordinate work with our Customer with 
due regard to well plans, weather, rig moves and bed space 

Scheduling 

The following steps should be used for PM program adjustments to critical systems or 
equipment: 

1. Observe work load distribution over an 18-month and 5-year period. 

2. Select the systems or periods with highest workload. 

3. Identify tasks to be executed and coordinated in the period. 

4. Identify tasks to move in order to balance the workload by adjust starting date. 

5. Check the workload for the various craft categories and adjust starting dates for selected 
tasks if required. 
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6. Check that execution of tasks related to Class, flag and local regulatory requirement are 
scheduled within the given deadlines. 

7. Check that those tasks with seasonal requirements are included. 

8. Take advantage of any known out of service periods, e.g. between Contracts, long vessel 
transits etc. 

9. Allocate all non-critical maintenance to periods with remaining resource availability. 

Overdue Maintenance 

As previously stated, the objective of Seadrill’s Asset Management Strategy is to ensure that 
the safety and technical functionality, reliability, and availability of our equipment, plant and 
facilities is maintained according to our assessment of criticality and our defined standards 
of performance. 

A high number of overdue planned maintenance is evidence of poor planning and can 
indicate a compromise to the objectives above. However, it is recognized that the 
opportunities for maintenance should be planned and scheduled to support current and future 
operations, and where CBM is being employed, the standard maintenance schedule does 
not reflect the actual, verified performance of the equipment or system. 

Therefore, a system of reviews and approvals has been put in place, based upon a hierarchy 
of maintenance priorities, to ensure appropriate review and approval of overdue or deferred 
maintenance. These processes are shown in detail within Seadrill’s “Asset Management 
Manual v2” 

The table below details HSE critical equipment and systems that must be included in the 
Rig's Preventative Maintenance Program. 

Safety Critical System Safety Critical Equipment 

F&G Detection Field devices (gas detection, fire detection, smoke 
detection, heat detection, fixed / portable detection 

Active Fire Protection Firefighting delivery equipment (deluge, fire hoses 
and monitors, portable firefighting equipment, 
sprinkle system, helideck foam unit with monitors) 
Firewater distribution (fire pumps, jockey pump, fire 
ring main) 
Fire suppression systems (inert gas) 

Passive Fire Protection Structures (engine room, fire pumps, A-60 rating for 
the aft accommodation wall), normally manned 
areas, critical equipment 

Emergency Shutdown Shutdown initiation (e.g. automatic from F&G 
detection, automatic from control system (pressure, 
temp., vibration level); manual via human interface 
(e.g. Manual Alarm Call-points (MAC’s) 

Emergency Power Backup systems (UPS, critical batteries) 
Emergency power generation and distribution 

Ignition Prevention Hazardous area classification 
Certified equipment 
Grounding 
Ventilation of process / drilling areas 
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Safety Critical System Safety Critical Equipment 

Well Control Systems  Primary controls (mud system) 
Secondary controls (BOP, choke and kill, drilling 
string check valves, drilling instrumentation, marine 
riser) 
Well completion: glycol injection system, cement 
system 

Emergency Egress, Evacuation, and 
Rescue 

Egress routes  
TEMPSC 
Tertiary equipment (escape chutes with life rafts, life 
buoys, escape ladders, life jackets) 
Fast Rescue Craft 
Emergency lighting 
PPE 

Temporary Refuge Muster areas, primary and secondary 
Critical HVAC (accommodations intake / exhaust 
dampers, exhaust / ventilation for chemical storage) 

Emergency Communications Internal (PA/GA, CCTV, radios, cabling) 
External (GMDSS, radios, homing beacon) 

Hydrocarbon Containment Drain system 
Emergency Disconnect System (EDS) 
Helifuel system 
Rigs and pressure relief 

Collision Avoidance Navigation aids (marine lights, foghorn, helideck 
lighting) 
Radar 

Critical Structural Integrity Ballast 
Helideck structure 
Corrosion protection (external coatings, inversed 
current) 
Main rig structure 

Dropped Objects Cranes (limit switches / alarms, crane wires) 
Hoisting systems (lifting / rigging equipment, load 
cells, hi/lo alarms) 

 
The Manual then defines the methodology for determining maintenance task selections, 
implementation and continuous improvement. The objective of task selection is to select a 
failure management policy that avoids or mitigates the consequences of each identified 
failure mode, the criticality of which renders it worthy of consideration. In addition, HSE 
Critical Equipment and Systems are identified on the major hazard accident event Bowtie 
diagrams. 

The Corporate “Class Activities DIR-00-0124” Directive details requirements for the unit's 
classification surveys, ensuring that it is maintained to adequate conditions. It details 
procedures for estimating downtime for annual, intermediate and five-year surveys, as well 
as for reporting class PM's into the CMMS. 

The Corporate “Lubrication Fluids Management DIR-37-0141” Directive details the minimum 
requirements for machinery lubrication practices, lubricant analysis, sampling techniques, 
contamination control and analysis results record keeping in Seadrill’s computerized 
maintenance management system SAMS/IFS. 
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Management of Change for non-conformity deviation is managed through Synergi. 

There are a number of Regional procedures that further detail responsibilities and 
requirements for maintenance management. 

 Contractor Management 

All contractor personnel responsible for operational activities are subjected to the same 
competency and training requirements as direct Seadrill employees. 

The Corporate “Contract Management DIR-00-0081” Directive details requirements for 
contracts to be managed in a uniform manner across all regions so that Seadrill’s commercial 
and contractual position is defended and optimized. The Directive sets out minimum 
requirements for contract administration from the time that a contract is signed and until 
contract closure. 

The Regional “Temporary Equipment Installation and Changes (Brazil Region) PRO-02-

0032” Procedure details the requirements of the Rig's program. The Technical Section 
Leader is responsible for implementing the program to monitor third party equipment. As per 
the SAMS Manual: 

 The 3rd party equipment is covered by Preventive Maintenance. 

 The maintenance is performed consistently with defined programs and intervals. 

 That the required functionality, certification and performance of the equipment is met. 
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5 PERFORMANCE MONITORING 

 Periodic Monitoring 

Seadrill undertakes periodic monitoring in order to assess its HSE performance. The 
monitoring of HSE performance is done at all levels and is reported up the line management 
to the CEO who is ultimately responsible. Details of the monitoring program can be found in 
Part 6 of the Safety Case. 

 Incident Reporting and Analysis 

Seadrill Corporate directives detail requirements for incident and accident investigations. 
These arrangements specify how the Rig reports, analyses and learns from incidents and 
work-related illness, and are further discussed in Part 6 of the Safety Case. 

The Regional “Incident: Classifications Reports and Legal Requirements in Brazil PRO-02-

0021” Procedure details the necessary action required from the Brazil region in the event of 
an incident and ensures reporting is carried out in a formal and consistent manner to reduce 
the likelihood for reoccurrence. This includes that the: 

 Action must be taken to ensure the area is safe and medical attention must be provided 
if required. 

 The incident must be reported internally and externally as required. 

 The incident must be investigated. 

 Behaviour-based Observation Systems 

Seadrill’s behaviour-based observation system is developed at the regional level through 
specific procedures. This is discussed within Part 6 of the Safety Case. 

 Environmental Monitoring and Measurement 

Seadrill’s goal is to prevent accidental discharges and to operate in an environmentally 
sustainable manner. To support this, Seadrill requires regions to develop formal HSE 
management systems including monitoring environmental data such as discharges and 
emissions. Details of the monitoring program can be found in Part 6 of the Safety Case. 

 Audit and Audit Compliance 

Seadrill requires the QHSE Department to develop an Annual Audit Plan based on 
information provided by the regions. Seadrill also has requirements regarding internal audits 
and third-party audits; these are carried out according to ISO 19011 Guidelines for Audits of 
Quality and/or Environmental Management. Further details are detailed in Part 6 of the Safety 
Case. 

 Verification of HSE Critical Activities/Tasks and Equipment / 

Systems 

Seadrill utilises various tools and procedures to help define HSE critical tasks, activities and 
equipment. In addition, verification activities are conducted in order to assure that HSE critical 
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activities/tasks and equipment/systems remain effective. Further details are detailed in Part 
6 of the Safety Case. 

 Certification 

The West Saturn is required to maintain documentation that it complies with all Class, Flag 
State, Statutory, and Coastal State requirements.  A listing of the HSE critical procedures 
and equipment that apply to West Saturn’s operations is given in Part 4 - Risk Management 
of the Safety Case. 
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6 MANAGEMENT REVIEW AND IMPROVEMENT 

 Review 

The Corporate “Management System Review, Master's Review and Review of Ship Security 
Plan DIR-00-0016” Directive details requirements for reviews of management system 
arrangements.  

The Directive requires that the Region perform management system reviews, Master’s and 
SSP reviews and that these reviews be useful tools for establishing a long-term perspective 
to improve the management system and enhance competence requirements. 

Management system review: 

 Reviews are conducted as a minimum once per year and ISM Master Review Synergi 
checklist shall be used. 

 The reviews are sufficiently thorough and in-depth 

 The review examines Corporate and the Region's annual supervisory activity plans which 
provides a schedule for management Rig visits 

 The review examines findings and recommendations contained in the Master’s reviews, 
produced by the Region 

 All relevant personnel are invited to attend or provide input 

 Conclusions and decisions are simple, explicit and unambiguous 

 All decisions are specified with identification of one action, responsibility and a deadline  

 Minutes are recorded 

 The review addresses goals, results achieved since the last review, and actions 
implemented to ensure that relevant sections of the management system are appropriate, 
sufficient and effective 

 Actions are documented and managed through Synergi 

 Results from the review are distributed to all stakeholders 

Masters Review: 

 Master’s reviews are planned, executed and documented a minimum of once per year 

 The reviews are sufficiently thorough and in-depth 

 Conclusions and decisions are simple, explicit and unambiguous 

 All decisions are specified with identification of one action, responsibility and a deadline 

 Checklists offered to Masters as a guide are used 

 Results from the review are distributed to all stakeholders 
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Designated Person Ashore: 

 To ensure the safe operation of each ship and to provide a link between the company 
and those on board, every company, as appropriate, should designate a person or 
persons ashore having direct access to the highest level of management. 

 The responsibility and authority of the designated person or person should include 
monitoring the safety and pollution preventions aspects of the operation of each ship and 
ensuring that adequate resources and shore-based support are applied, as required. 

 The region DPA will have access to the Corporate DPA who will have direct access to 
the CEO. 

SSP Review: 

 A review of the ship security plan is carried out annually 

 Findings and recommendations of the ship security plan review are reported directly to 
the relevant Seadrill Security Officer 

The incorporation of the reviews into QHSE Objectives ensures that lessons learned are 
captured for improvement opportunities, when possible. 

The directive also details requirements for the visits to evaluate the safety culture on the Rig. 
The HSE aim of the visit is to measure the standard, culture and execution of it on board 
using the checklist attached to the Directive. 
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ACRONYMS 

ABS American Bureau of Shipping 

AC Alternating Current 

AISC American Institute of Steel Construction 

ALARP As Low as Reasonably Practical 

API American Petroleum Institute 

ARPA Automatic Radar Plotting Aid 

ASME American Society of Mechanical Engineers 

ASTM American Society of Testing Materials 

B+V Blohm+Voss 

bbl. barrel(s) 

BOP Blow Out Preventer 

CCTV Closed Circuit Television 

CD compact disk 

CMID Common Marine Inspection Document 

CO2 Carbon Dioxide 

CSB Casing Stabbing Board 

CTR Centre 

DCR Driller’s Control Room 

DES drilling equipment set 

DMA drill mud additive 

ECC Emergency Control Centre 

EDR Electronic Drilling Recorder 

EER Escape, Evacuation and Rescue 

EIAPP Engine International Air Pollution Prevention 

EPIRB Emergency Position Indicating Radio Beacon 

ESD Emergency Shutdown System 

F & G Fire and Gas 

FRC Fast Rescue Craft 
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Ft Foot 

ft/min Feet per minute 

FWD Forward 

GA General Alarm 

GMDSS Global Maritime Distress and Safety System 

H2S Hydrogen Sulphide 

HLO Helicopter Landing Officer 

HP Horse Power 

HP High Pressure 

Hr Hour 

HSE Health, Safety and Environmental 

HVAC Heating, Ventilation and Air Conditioning 

Hz Hertz 

IADC International Association of Drilling Contractors 

IEC International Electro Technical Committee 

In Inch 

IOPP International Oil Pollution Prevention Certificate 

ISO International Standardisation Organisation 

Kg Kilograms 

kV Kilo Volt 

kW Kilowatts 

kN Kilo Newtons 

lbs Pounds 

LED Light Emitting Diode 

LEL Lower Exposure Limit 

LP Low Pressure 

LQ Living Quarters 

M Metre 

M/s Metres per second 

m3 Metre Cubed 
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m3/hr Cubic Metres per Hour 

MAH Major Accident Hazard 

MCC Main Control Centre 

MHRA Major Hazard Risk Assessment 

MOB Man Overboard 

MOP Manual Overload Protection 

MSDS Material Safety Data Sheets 

MT Metric Tonne 

NDT Non-destructive testing 

OBM Oil Based Mud 

C° Celsius 

OIM Offshore Installation Manager 

P&ID Piping and Instrumentation Diagram 

PA Public Address 

PIC Person in Charge 

POB Personnel on Board 

POOH Pull Out of Hole 

PPE Personal Protective Equipment 

Ppm Parts per million 

PS Performance Standard 

Psi Pounds per Square Inch 

PTW Permit to Work 

RIH Run in Hole 

RPM Revolutions per minute 

SART Search and Rescue Transponder 

SBV Standby Vessel 

SDNR stop disc non-return 

SOLAS Safety of Life at Sea 

SSC Ship Security Certificate 

STBD Starboard 
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SWL Safe Working Load 

t Tonne 

TBRA Task Based Risk Assessment 

TDS Top Drive System 

TEMPSC Totally Enclosed Motor Propelled Survival Craft 

TMS Total Management System 

TR Temporary Refuge 

UHF Ultra-High Frequency 

UKOOA United Kingdom Offshore Operators Association 

UPS Uninterrupted Power System 

VFD Variable Frequency Drive 

VHF Very High Frequency 

WP Working Pressure 
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1 GENERAL INFORMATION 

With the goal to simplify the understanding of the rig equipment functionality, capacities and 
quantities, the West Saturn Rig Description and Supporting Information while operating in 
Brazil Region is described in the DUM according to the SGSO Technical Regulation (ANP 
43/2007). DUM can be found in the Regional “Document Control and Management PRO-82-

0039” Procedure. 

The West Saturn is designed to provide optimum layout with high efficiency and safety for: 

1.1 Installation Details 

 Exploration, appraisal and development drilling 

 Well testing 

 Completion 

 Installation of subsea facility components 

1.1.1 Installation Type: 

Type  Dynamically Positioned Drillship 

Design Samsung Heavy Industries 12000 

 
1.1.2 Drilling Contractors Scope of Operations 

The West Saturn is expected to undertake drilling operations in different locations worldwide 
as determined by the client/operator. Well services will be provided by specialist sub-
contractors managed by the client/operator and include drilling fluids, directional drilling, 
electric wire line logging, mud logging, well testing, cementing, and associated services. This 
Case covers the drilling operations and associated services, and in-field installation moves. 

The Scope of Operations conducted on drilling location may include (but is not limited to): 

 Exploration and appraisal drilling with production well test 

 Drilling production wells 

 Well completion 

 Drilling and completing subsea wells with installation of templates, pull-in operations 
and well intervention services 

 Workover and maintenance of satellite and subsea wells 

1.1.3 Manning Levels 

A Minimum Safe Manning Certificate was issued by the Panamanian Authority Flag State, 
under the provisions of regulations V/14 of the International Convention for the Safety of Life 
at Sea, 1974, As Amended. The maximum Personnel on Board (POB) on the West Saturn is 
200 however, the typical West Saturn POB can vary, depending on the specific operations 
on board at any given time. 
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1.2 Certification, Classification and Registration 

1.2.1 Classification and Certification 

The West Saturn has been built in accordance with American Bureau of Shipping (ABS) rules 
for classification of offshore drilling and support units. The full class notation is: 

ABS + 1A (E), “Drilling Unit”, + AMS, + ACCU, + DPS-3, NBL, SH-DLA, + CDS  

Additional class notations include: 

 Drill 

 CAP 437 

 Crane, ICS 

National and Industry Codes and Standards 

Codes and standards that are generally recognised as embodying best practice with respect 
to design, construction (and operation) of mobile offshore drilling unit facilities have been 
followed as far as reasonably practicable for the design and construction of the unit.  

The codes and standards included below have, as applicable generally been considered for 
inclusion during the design and construction of the rig. 

 Maritime Regulation of Registered Country  

 IMO MODU Code – 2009  

 International Convention for the Safety of Life at Sea (SOLAS), 1974 with Protocol of 
1978 and amendments up to 2003  

 International Convention of Load Lines, 1966 with the protocol of 1988 

 International Convention for the Prevention of Pollution from Ships (MARPOL), 1973 
(Annex I, IV, V and VI) with Protocol of 1978 and amendments up to the latest 
amendments (Except requirements of raking damage and side & bottom damage in 
Regulation 28)  

 International Convention for the preventing Collisions at Sea, 1972 including 
amendments of 1981, 1987, 1989 and 1993  

 International Tele-Communications Union (ITU) Radio Regulations, 1982  

 International Convention of Tonnage Measurement of Ships, 1969  

 International Electro – Technical Commission (IEC) Publication 92 for electrical 
installation on ships  

 AC-Metal enclosed switchgear and control gear for rated voltage above 1 kV up to 
including 72.5 kV – IEC298  

 U.S Coast Guard’s regulations for *Foreign Flag Vessels operating in Navigable Waters 
of the United States (except Alaskan waters, without Certificate nor Inspection) 

- CFR title 33-part 155: Oil Pollution Prevention Regulations of Vessels  
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- CFR title 33-part 156: Oil and Hazardous Material Transfer Operation  

- USCG NVIC 3-88 for foreign flag MODU (Option C)  

- CFR title 33-part 164: Navigation Safety Regulation   

 International Labour Conference concerning Crew Accommodation on board Ships, 
Convention No. 92 and 133 (except swimming pool)  

 OPA-90 regarding double hull requirement   

 IMO Resolution A.468 (XII), “Code on Notice Levels on board Ships”, 1981  

 IMO MSC/Circ.645 Guidelines for Vessel with Dynamic Positioning System, 
Consequence  

 Class 3 American Petroleum Institute code, 2009  

 American Institute (API) as applicable  

 Sulphide stress cracking resistant metallic material for oil field equipment for Topside 
facilities (Standard MR-01-75)  

 ISO 6954-2000 (E) “Guideline for the Overall Evaluation of Vibration in Merchant Ships” 

 U.K. Civil Aviation Authority Publication CAP437 Offshore Helicopter Landing Area – A  

 U.K. HSE requirements in association with U.K. “Offshore Installations (Safety Case)          
Regulations 1992” (SCR) – S.I No. 2885  

 Preparation and submittal of Safety Case including fire risk analysis, HAZID, etc. as 
required by U.K. HSE 

Flag State, Coastal State and Classification Society certifications associated with the West 
Saturn include: 

 Flag State 

 Certificate of Registration 

 Minimum Safe Manning Certificate 

 Builder's Certificate 

 Mobile Unit Certificate of Fitness (Flag state) 

 International Tonnage Certificate (1969) (Flag state) 

 Mobile Unit Safety Construction Certificate (Flag state) 

 Mobile Unit Safety Equipment Certificate (Flag state) 

 Mobile Offshore Unit Safety Radio Installation Certificate (Flag state) 

 Radio License (Flag state) 

 Mobile Unit Load Line Certificate (Flag state) 
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 FSVAD (Flag State Verification and Acceptance Certificate for DP) (Flag state) [Owner 
to provide] 

 De-ratting or Fumigation Exemption Certificate (Builder) 

 International Oil Pollution Prevention Certificate (IOPP Certificate) 

 International Sewage Pollution Prevention Certificate 

 International Air Pollution Prevention Certificate 

 International Anti-Fouling Certificate (Owner to provide) 

 Declaration of Compliance with ILO Convention No.92 

 Lifting Equipment Register & Test Certificates 

 Helideck Certification 

 Navigation Lights Certificate (product certificate) 

 Hydrogen Sulphide (H2S) Service Certification (OFE Vendor to provide).  

 Authority Register of Cargo Gear for all cranes and lifting appliances (other than the 
derrick) 

 Certificate for Personnel Lift (Vendor certificate) 

 Documentation of all stores and loose inventory, including spare parts and consumables 
(Builder) 

 Ship Security Certificate (SSC) (information from Owner Required) 

 Engine International Air Pollution Prevention (EIAPP) certificate 

 Common Marine Inspection Document (CMID) 

 United Kingdom Offshore Operators Association (UKOOA) / IMCA Audit Report 

Further detailed information regarding Certification, Classification and Registration, can be 
found in relevant documentation contained within the West Saturn Total Management 
System (TMS). 
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1.3 West Saturn Overview 

 
GENERAL 

Vessel Name West Saturn 
                                

Vessel Manager Seadrill 
Vessel Owner Seadrill 
Type Ultra-Deepwater Drillship 
Generation  6th 
Design Samsung 12000 
Dimensions  Length 227.8 m x 42 m Wide 
Max Water Depth 12,000ft 
Drilling Depth 37,500ft 
Propulsion  6X Rolls Royce Aquamaster 4,500 KW Azimuthing 
Helideck MIL-MI-8 
Accommodation  200 persons 
CONSTRUCTION DETAILS 

Classification   ABS 
Class Notation ABS, + 1A (E), “Drillship”, + AMS, + ACCU, + DPS-3, NBL, DLA, + 

CDS (2006), RW 
Shipyard  Samsung Heavy Industries 
Delivery Year 2014 
Flag Panama 
VESSEL EQUIPMENT 

Derrick  Dual Nov 64 m Tall with a 24.4 m x 18.3 m Base 
1 x 1134 Mt Gross Nominal Capacity Main Well & 1 x 907 Mt Gross 
Nominal Capacity Aux Well 

Drawworks 1 x Nov Dreco,6 x Baylor CM628 TUT Motors Main Well & the main 
well drilling line is 2” diameter 6 x 31, IWRC, RHOL, MBL 224T and 
the length is 10000ft (3048m)  
1 x NOV Dreco SSGD 1000, 5 x Baylor CM628 TUT Motors Aux Well 
& the Aux Well Drilling line is 2” diameter, 6 x 31, IWRC, RHOL, MBL 
224T and the length is 10000ft (3048m) 

Mud Pumps 4X Nov 14-P-220, 7500 psi / 517.1 Bar. 5 – 9in Liners 
Top Drive 2 x Nov TDX 125O Electric Rated For 1136 mT Hoisting Capacity, 

Main and Aux Well and 2 x Reliance TE/WC 1340 Motors, (VFD/AC 
Type) Main and Aux Well 

Rotary Table 1 x Nov 75 ½” diameter Model RST 755, Hydraulically driven, 1375 
shT capacity Main Well, 1 x Nov 60 ½” diameter Model RST 605, 
Hydraulically driven, 750 shT capacity Aux Well 

Engines 6 x Himsen 16H32/40V 8000 KW Diesel Engines 
Station Keeping Kongsberg DP Class 3 
Cranes 3 x Nov Hydralift Knuckle Boom Cranes rated for 85 tonnes at 16.5 m 

Radius and 1 x AHC Knuckle Boom Crane rated for 165 tonnes at 8 
m Radius, 1 x Helideck Crane HCP350-1-20 -10Mt -  4.1 m to 20 m, 
1 x PHDC 1891 3.5 mt to 9 mt - 3.2 m to 22.3 m 

Well Control BOP – 1 -  Shaffer, NXT-BOP - 18¾”, 15,000 psi, 7 Ram, 6th Gen.  
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Diverter – NOV Shaffer / 21-500-75, Bore size 21.1/4”, Working 
Pressure 500psi 
Annular – Shaffer SBOP, 18¾”, 10M STDD – 15 FLG BTM 10,000 psi, 
BOP 2 – Shaffer, NXT-BOP - 18¾”, 15,000 psi, 7 Ram, 6th Gen. 
Diverter- only one at main well installed 
Annular- SBOP, 18¾”, 10,000 psi 

Riser Shaffer – FT-H, 90ft 
 

1.3.1 West Saturn Description 

The vessel is designed with a moonpool located immediately forward of the amidships, Dry 
bulk tanks are located forward of the moonpool. The accommodation block, helideck and 
bridge are located at the forward end of the vessel. The accommodations include offices, 
hospital facilities and living quarters, and is designed for a maximum POB of 200. Class A-
60 structural fire bulkheads protect the accommodation block from the drillfloor area. The 
accommodation block will serve as the temporary refuge, specifically the cinema/lecture hall 
for port lifeboats and Mess room for starboard lifeboats. 

Enclosed in the upper Deck of the vessel are the Mud Pump Module, Pit Room, Sack Storage 
Area, workshops, auxiliary machinery rooms. In the Propulsion Machinery room there are 2 
x Power Generators Port Aft, 2 x Power Generators Center Aft, 2 x Power Generators Stbd 
Aft, with emergency power provided by 1 diesel driven generator unit located Port Fwd. 

The basic layout of the West Saturn and the type of operations undertaken are such that the 
likelihood of significant hydrocarbon inventories is limited. This, together with a good balance 
of naturally and mechanically ventilated deck and hull areas, results in a high level of 
protection against the risks associated with explosions. Critical services are protected either 
passively through local strengthening or actively using back-up systems. 

Based on the West Saturn evacuation arrangements, a maximum of 200 personnel may be 
on board during operation. This number includes regular crewmembers, Operator’s 
representatives and service personnel. The maximum number of personnel is reduced to 
those considered essential while the West Saturn is in transit.  

Depending on the mode of operation, the following qualified personnel may be on board: 

 Offshore Installation Manager (OIM) 

 Marine Section Leader 

 Dynamic Positioning Officer 

 Drilling Section Leader 

 Toolpusher 

 Driller 

 Technical Section Leader 

 Asst. Technical Section Leader 

 Fire-fighting Team 

 Lifeboat Crew 



 
Rig Description 

Part 3 

 

Iss 01 / Rev 00 Hard copies are not controlled Page 16 of 140 
Rev Date: 14th February 2018  Safety Case  

 

 Crane Operator / Helicopter Landing Officer (HLO) 

 Welder 

 Medic 

 Electrician  

 Mechanic  

 Instrument Technician  

 Hydraulic Technician 

 Radio Operator 

A general outline of the practices that govern the West Saturn operations are detailed in the 
TMS. The West Saturn and its equipment are covered by an extensive maintenance 
programme. Specific details on layout, rig equipment and firefighting and lifesaving 
equipment are further discussed within this Part, and can be found within the appendix of this 
Safety Case. 

1.4 Modifications and Upgrades 

The Corporate “Management of Change Requests DIR-37-0015” Directive details 
requirements for the management of proposed permanent or temporary changes to ensure 
they are recorded, evaluated and approved appropriately. The process is to ensure that no 
consequences of the proposed change negatively impact the health and safety of personnel 
on board, the environment and the integrity of assets, or create rig downtime. Changes are 
managed through Synergi as a 'Management of Change' Case. Further details are provided 
in Part 2 of this Safety Case. 

Temporary Buildings  

On-board the West Saturn there are Temporary Buildings situated on-board in numerous 
locations, below is the location and type of Temporary buildings. 

1 x Sub Sea Office and 1 X Sub Sea Workshop Stacked, Port Upper Deck at KBC 2 Crane 
Pedestal. 

2 x Workshops Stacked aft side of Port Transfer Deck. 

1 x Rov Control Cabin and 1 x Workshop stacked Port Aft of Riser Deck. 

1 x Rov Control Cabin and 1 x Workshop stacked Starboard Aft of Riser Deck. 

1 X Wireline Unit situated on the Aft Side of the Riser Transfer Deck 

1 x Mud Loggers Cabin Forward side of Starboard Transfer Deck. 

1 x Managed Pressure Drilling system consisting of 4 modules which are stacked 2 high                   
and situated Starboard Upper Deck between Mud Process Module and KBC 3 and is covered 
in section 3.2.8 Managed Pressure Drilling System.   
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1.5 Selection of Safety Critical Equipment/Systems 

1.5.1 Identification of Safety Critical Equipment 

An equipment, system or element is defined as safety critical if its failure could cause or 
contribute substantially to; or its purpose is to prevent, or limit the effect of a major accident. 

Equipment on the West Saturn that is considered to be safety critical has been determined 
primarily through formal hazard identification as part of an integrated Major Accident Hazard 
Risk Assessment (MAHRA) to Doc. No. HRM-SD-WSN-002-2018. 

Tables 1 and 2 provide further detail on barrier assessment criteria and type selection used 
in the SCE process supported by full bow tie analysis which is discussed in Part 4 – Risk 
Management of this Safety Case and presented in the appendix to this Safety Case (Hazard 
Register). 

Table 1 - Barrier Assessment 

System Comment 

Fire and smoke detection: To be considered as part of the detection, mitigation and reduction 
barriers 

Active fire water systems 
and cascade systems: 

To be considered as part of the control, mitigation, reduction and 
Escape, Evacuation and Rescue (EER) barriers 

Passive fire protection 
systems (including 
bulkhead): 

To be considered as part of the mitigation, control, reduction and 
EER barriers 

Alarms and 
communications: 

To be considered as part of the control, mitigation, reduction and 
EER barriers 

Emergency shutdown, 
ballast and control 
systems: 

To be considered as part of the mitigation, control, reduction and 
EER barriers 

Power supplies 
(Uninterrupted Power 
Supplies (UPS) and 
redundancies): 

To be considered as part of the mitigation, control, reduction and 
EER barriers 

Portable firefighting 
equipment: 

To be considered as part of control, mitigate, reduction and EER 
barriers 

Lifesaving facilities and 
equipment: 

To be considered for the EER barrier 
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System Comment 

Design, operations and 
layout: 

To be considered for the elimination, prevention, control, mitigation 
and EER Barriers 

HSE inputs, third party 
control and competence: 

To be considered for the elimination, prevention, control, mitigation 
and EER Barriers 

 

Table 2 – Barrier Definition 

Barrier Definition 

Eliminate: The barrier is inherently safe (or environment - friendly) design thus 
provides avoidance of the hazard 
The barrier has suitable and sufficient management control to 
eliminate the threat occurring 

Prevention: The barrier has the ability to prevent the element causing the hazard 
to be realised and manifesting into a Major Accident Hazard (MAH) 

Detect The barrier has the ability to prevent the element causing the hazard 
to be realised and manifesting into a MAH 

Control: The barrier is either designed or has validated control/competencies 
to provide control of a developing or ongoing Major Accident or 
Environmental Event 

Mitigate: The barrier is able by either system, procedure or competency to 
mitigate the consequences of a developing or ongoing Major Accident 
or Environmental Event 

Reduction: The barrier is able by either system, procedure or competency to 
reduce or recover from the consequences of a developing or ongoing 
Major Accident or Environmental Event 

EER: The barrier is designed to provide communication, evacuation, 
muster, escape, rescue or recovery during or after a Major Accident 
or Environmental Event 

 

1.5.2 Safety and Environmental Critical Equipment 

During the MAHRA, major accident hazard scenarios were defined and by systematically 
identifying the causes, consequences and safeguards, it was possible to determine 
equipment that is critical to safety of personnel and the vessel.  

These are listed in Table 3 with their interactions.  
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Table 3 – Safety and Environmental Critical Equipment 

SECE No. SECE 
Performance 

Standards No. 

SECE-01 Structural Integrity of West Saturn Hull PS-01 

SECE-02 Structural Integrity of West Saturn Deck PS-02 

SECE-03 Cranes PS-03 

SECE-04 Hoisting, Lifting and Manriding PS-04 

SECE-05 Navaids PS-05 

SECE-06 DP, Propulsion, Towing and Mooring system PS-06 

SECE-07 Watertight Integrity PS-07 

SECE-08 Fire and Gas Detection System  PS-08 

SECE-09 Drilling Instrumentation PS-09 

SECE-10 ESD System PS-10 

SECE-11 Primary Well Control System (Mud & Cement System) PS-11 

SECE-12 Secondary Well Control System (Choke and Kill and BOP) PS-12 

SECE-13 Marine Riser Package PS-13 

SECE-14 Well Test Equipment PS-14 

SECE-15 General Alarm PS-15 

SECE-16 Emergency Communication PS-16 

SECE-17 HVAC PS-17 

SECE-18 Active Fire Protection PS-18 

SECE-19 TR, Escape Routes & Muster Locations PS-19 

SECE-20 Ballast System PS-20 

SECE-21 Bilge System PS-21 

SECE-22 Passive Fire Protection PS-22 

SECE-23 Hazardous Drains PS-25 

SECE-24 Emergency Lighting PS-26 

SECE-25 Evacuation and Escape Systems PS-27 

SECE-26 Rescue and Recovery Equipment PS-29 

SECE-27 CCTV PS-31 

SECE-28 Helideck PS-32 

SECE-29 Power Management PS-33 

SECE-30 Emergency Power (UPS and Batteries) PS-34 

SECE-31 Pressure Relief Valves PS-35 

SECE-32 Control of Ignition PS-36 

SECE-33 MPD PS-37 

 

Further details regarding Safety and Environmental Critical Equipment can be found in the 
West Saturn TMS and CMMS. 
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2 PRIMARY STRUCTURE 

2.1 Operating Limits / Design Criteria 

The West Saturn has been designed according to requirements described within this section. 
Compliance with regulations shall be assessed, based on prevailing rules and legislation 
enforced at location.  

Environmental limiting factors for the West Saturn may include, but are not limited to, wind 
speed, sea states, air and sea temperatures, water depth, maximum wave height and period. 

For notations and classifications etc. refer to Section 1.2, Certification, Classification and 
Registration.  

2.1.1 Environmental Conditions 

Environmental Limits  

Environmental limiting factors for West Saturn may include, but are not limited to wind speed, 
air and sea temperatures, water depth, maximum wave height and period. 

The Rig is capable of maintaining a transit speed of 10.5 knots at a draught of 8.5 m. 

The Rig is designed and equipped for safe and comfortable operations in areas with mean 
temperatures between -10C and + 45C. 

DP operations are in accordance with IMO Class 3 rules and are designed to enable the 
vessel to stay within the allowable design limits for the riser, including maximum   single point 
failure in the positioning system. 

The Rig is designed for ultra-Deepwater drilling and completion activities up to 3,660 Meters 
(12,000 feet), and a minimum operational water depth is 500 meters. A weather analysis 
must be executed for drilling in water than 500 meters to consider prevailing weather, current 
swell, etc. for the duration of the drilling operation. 

Maximum environmental loads are given in the table below for the three modes. 

As defined in the table below, the Rig has environmental operating limits for drilling 
operations, as well as precautionary operations that must occur as limits are exceeded. 

The following tables provide information on West Saturn’s environmental operating limits in 
the listed locations. All wind speeds were taken at 10 m above sea level. 

Operational Modes against Environmental Conditions 

Operation Condition / Drilling Maximum values (as per KM DP 
Capability analysis) 

Significant wave height                 Hs < 5.8 m 
Wave period                                  Tz < 9.3 s 
Wind speed (10m /60 s)         Vw < 26.0 m/s 
Surface current speed                   Vc < 0.6 m/s (1.2kN) 
Angle of attack of weather, relative bow +/ - 10 degrees 
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Operation Drilling Suspended / Riser Connected Maximum values (Refer to WSOG) 
Significant wave height             Hs > 5.8 m 
Wave period                              Tz > 9.3 s 
Wind speed (10m /10s)          Vw > 26.0 m/s 
Surface current speed               Vc < 1.2 m/s (2.4kN) 
Angle of attack of weather, relative bow +/ - 10 degrees 

 
West Saturn Design Criteria – Survival Condition 

Survival Operation / Riser Disconnected Maximum values 

Significant wave height               Hs > 14.4 m 
Wave period                                Tz > 17.0 s 
Wind speed (10m /60 s)         Vw > 51.5 m/s 
Surface current speed                 Vc > 1.2 m/s (2.4kN) 
Angle of attack of weather, relative bow +/ - 10 degrees 

 
Structural Design Parameters 

 Transit Condition  
(W.W. Service)  

Survival Condition  
(Operation Area)  

 

Significant Wave Height Hs = 14.4 m Hs = 14.4 m 
 

Wave Period Tp = 17.0 sec 
 

Tp = 17.6 sec 
 

Wind Speed 100 knots 
 

100 knots 
 

 

2.1.2 Operational Capabilities 

The operational capabilities for West Saturn are listed below. West Saturn has been designed 
per requirements described within this section. Compliance with regulations shall be 
assessed based on prevailing rules and legislation enforced at location.  

Operational Maximum Motion Capabilities 

Type of Operation 

Pitch/Roll – degrees 
(double amplitude) 

Heave - meters 
(double amplitude) 

Portion of 
Time (%) 

Sign Max Sign Max  
Running riser / BOP 3.2 6.0 1.6 3.0 14 
BOP handling 3.2 6.0 1.1 2.0 5 
Drilling / Well testing 6.5 12.0 3.4 6.4 25 
Tripping / Running 6.5 12.0 3.4 6.4 30 
Running casing 3.2 6.0 1.6 3.0 10 
Electric logging - - 3.4 6.4 10 
Fishing 6.5 12.0 1.3 2.4 5 
Disconnect riser 6.5 12.0 4.4 9.0 1 
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Maximum Operation Condition  

Significant Wave Height Hs = 5.8 m 

Wave Period TZ =9.28 SEC 

Wind Velocity Vw = 26m/sec 

Current Velocity Vc = 0.6 m/sec / 1.2 knots 

 

Station Keeping Capabilities (SKC) 

The vessel is being able to:  
 
- Keep position & operate in Class 3 operation within the max environmental conditions connected to 
the max acceptable vessel operational motions  
 

 
- Keep position within the environmental conditions connected to the standby mode of operations  
 

 
- Satisfactory manoeuvring within the environmental condition connected to the survival mode of 
operations  
 

 

2.2 Structural Integrity 

2.2.1 Design Life Expectancy 

West Saturn is subject to corrosion, fatigue, damage from large equipment, extreme storms, 
and contacts from other vessels. To ensure the safety and structural integrity of the West 
Saturn, various structural analysis have been conducted and monitoring systems 
implemented which are discussed within the various parts of this Safety Case and supported 
by the Classification and Regulatory approvals/certifications. 

2.2.2 Fatigue Life 

A fatigue analysis for the Rig is performed in accordance with the class rules to determine   
its fatigue life. Particular structural intersections are identified and analysed for fatigue   
stresses against the wave's amplitude and frequency.  Results from the analysis identify   
critical points of the Rig. 

The topsides structures of the vessel including the mud module, mud process module, 
subsea control module, well test module, walkway and lay down area, casing storage area, 
and riser storage area are designed for a fatigue life of 25 years with a design factor of 1.0 
assuming regular inspection every 5 years. Fatigue life was analysed with the assumption 
that operation rate is equal between the Gulf of Mexico and the UK (summer window) 

The hull is designed with a fatigue life of a minimum of 25 years.   
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2.2.3 Corrosion Monitoring and Protection 

The Rig is equipped with cathodic protection and monitoring to inhibit corrosion. Sacrificial 
anodes such as zinc, aluminium and magnesium, are placed in strategic positions on the 
unit.  These anodes are more electronegative than steel when in the presence of sea water 
and will provide cathodic protection to the steel surface. 

The Vessel has 2 separate Corrosion Protection Systems: 

Active Protection System 

The hull is protected by impressed cathodic current protection (ICCP) system consisting of 
reference and sacrificial anodes located in the wetted area of the hull Independent marine 
growth prevention system (MGPS) is installed consisting of combination of copper and 
aluminium anodes to prevent marine fouling and corrosion. MGPS system anodes are 
located in the section side of the seawater system designed for 20 years and mean current 
density of 45 mA/m2.  

Passive Protection System 

Passive protection is provided by earth bonding across larger flange connections in fluid 
service, use of fresh water cooling circuits wherever possible and a comprehensive painting 
programme. 

ABS will complete regular annual corrosion protection surveys for the rig.  All rig spaces, with 
the exception of fuel tanks, are provided with corrosion protection in the form of a suitable 
protective coating and sacrificial anodes. 

The accommodation block is constructed of A0 and A60 bulkheads and deck heads. 
Structural members are coated with corrosion and fire protection as required. 

2.2.4 Leak Detection System 

A leak detection system is installed to detect any water penetrations in the hull aperture or 
void spaces below the water line. Leak detection systems often include various sensors 
including sensors in the bilge and ballast system. This provides the first indication of the 
breach of watertight integrity of the unit. Further descriptions of the bilge and ballast systems 
are provided in Section 2.3.5 Ballast and Bilge Systems. 

All ballast tanks in the hull are equipped with leak detection equipment to monitor any 
seawater or tank liquid egress. Zinc anodes are welded in the water ballast tanks with a 
design lifetime of six years and a mean current density of 5 mA/m2. 

Tanks and void spaces are sounded manually at regular to ensure watertight integrity. 

Connections where leaks from the sea or tanks can occur with air and Hydrostatic Tests In 
accordance with ABS.         

2.2.5 Inspection/NDT and Survey Programs 

Inspections and non-destructive testing (NDT) are carried out in accordance with the class, 
flag state inspection and survey requirements. These provide quality assurance on 
components during installation and drilling processes. The testing is a preliminary 
examination which occurs during normal system functions.  
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Inspections and NDT can be divided into two types, surface inspection techniques and 
volumetric inspection techniques. Surface inspection techniques may include, visual 
inspection, magnetic particle inspection, eddy current inspection, and dye penetration 
examination. Volumetric inspection techniques may include ultrasonic examination and 
radiography.  

Inspections and NDT can be divided into two processes, surface inspection techniques and 
volumetric inspection techniques, Surface inspection techniques may include, visual 
inspection, magnetic particle inspection, eddy current inspection, and dye penetration 
examination. Volumetric inspection techniques may include ultrasonic examination and 
radiography. 

The vessel will undergo auditing by ABS as part of the continuous ship survey program to 
ensure compliance to the design and operational standards. Structural inspection will be 
undertaken every 2.5 years. 

The marine department under the supervision of the Marine Section Leader is responsible 
for day to day structural control and monitoring variable loads on board the vessel. Periodic 
structural integrity surveys are undertaken including: 

 ABS annual class surveys 

 Water ingress checks for all void spaces under the maintenance regime 

Full details of Inspection, NDT and Survey Programs can be found in the West Saturn TMS. 

2.3 Marine Integrity – Floating Units 

A stability analysis is performed on rigs to ensure that the unit fulfils all stability requirements 
in accordance to the class standards. The stability calculations are determined for intact and 
damaged conditions.   

2.3.1 Intact Stability 

Adequate intact stability calculations control the specific flag state guidance standards for 
Rig stability. The intact stability analysis is based on calculating the Rig’s centre of mass of 
major objects on the unit. Stability characteristics such as, centre of buoyancy, wind heeling 
moment and righting moment are measures of the intact stability. 

The intact stability criteria for the stability analysis include: 
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General Criteria (IMO) IS 2008 Code 

 
The area under the righting lever curve should not be less than 0.055 meter-radians up to = 
30-degree angle of heel and not less than 0.090 meter-radians up to = 40 degree or the angle 
of flooding f, if this angle is less than 40 degrees: Area A >= 0.055 meter-rad Area A+B >= 
0.090 meter-rad 

 The area under the righting lever curve between the angle of heel of 30 degree and 40 
degrees or between 30m degree and f, if this angle is less than 40 degrees, should not 
be less than 0.030 meter-radians Area B >= 0.030 meter-rad 

 The righting lever (GZ) should be at least 0.200 meter at an angle of heel equal to or 
greater than 30 degrees 

 The maximum righting lever (GZmax) should occur at an angle of heel preferably 
exceeding 30 degrees but not less than 25 degrees 

 The initial metacentric height (GM) should not be less than 0.1 meter. 
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IMO MODU and UK HSE MODU 

 
  
 
 

Area under the righting moment curve to the second intercept or down-flooding angle 
(whichever is less) should not be than 40% in excess of the area under the wind heeling 
moment curve to the same limiting angle 

 The righting moment curve should positive over the entire range of angles from upright 
to the second intercept 

 Static angle of heel due to wind shall not exceed 15 degrees in any condition 

 The second intercept for severe storm winds should be at least 30 degrees 

 Metacentric height (GM) should be at least 0.3 meters 

 Righting level curve up to the angle of down-flooding or the angle of maximum righting 
lever or 15 degrees (whichever is the least) should be that the righting arm (GZ) and 
minimum permissible value of GM (GMo) is GZ = 0.5 (GMo) Sin 

2.3.2 Damage Stability 

The damage stability requirements are governed by the class and the applicable regulations 
(e.g., IMO MODU regulations). The damage stability criterion ensures the unit remains afloat 
and stable in the event of a flood. 

The damage stability criteria for the stability analysis include: 
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Criteria 

 Waterline in final state of equilibrium after flooding (accounting for wind) should be below 
the lower edge of any opening that might lead to progressive flooding of compartments 
assumed intact in the calculations (UK HSE, IMO MODU, DNV MODU) 

 The static angle of inclination without wind shall never exceed 15 degrees in any direction 
(UK HSE) 

 Area under the righting curve is at least equal to the area under the inclining moment 
curve (UK HSE) 

 Any opening which is positioned less than 4 meters above any damaged water-plane with 
the unit subject to steady wind heeling should be protected by weathertight appliance. 
Unprotected opening should be positioned 4 meters above damaged water-plane subject 
to the steady wing heeling 

 Wind speed - A minimum wind velocity of 36.0 m/s is used for normal operating and transit 
condition. A minimum wind velocity of 51.5 m/s is used for severe storm condition, and a 
minimum 25.8 m/s is used for damaged conditions 

 The permeability assumed for spaces flooded as a result of damage is: 

 

SPACES PERMEABILITY 

Appropriated to stores 0.95 

 Occupied by Accommodation 0.95 

Occupied by Machinery 0.85 

Voids 0.95 

Intended for Consumable Liquids 0 to 0.95 (whichever results in 
the move severe 
requirements) 

Intended for other Liquids 0 to 0.95 

 
Maximum Allowable Vertical Centre of Gravity Curve (VCG)   

The damaged stability calculation was done according to the regulation of IMO MODU code, 
DNV MODU and U.K HSE requirement. 

The survival capability on the damaged condition is satisfied and meet the above-mentioned 
stability requirement. The maximum allowable VCG curve is illustrated in the figure below: 
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2.3.3 Inclining Test and Deadweight Survey 

A deadweight survey is conducted within every five years and an inclining test is conducted 
when the deadweight survey indicates a change from the calculated lightship displacement 
when the changes are plus or minus 2% the initial lightship calculation. 

The purpose of the inclining test is to determine the lightship weight and centre of gravity of 
the floating unit before delivery. Additionally, a deadweight survey records the items and 
position of: 

 Deducted items: non-lightship items on board, which include deck variable and test 
personnel 

 Added Items: lightship items not on board 
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 Relocated Items: lightship items not at their respective locations 

 Conditions of tanks to be free flooded 

 Movable lightship items: position of cantilever, drill floor, crane booms, traveling block, 
etc. 

Inclining test calculations are performed in accordance with the applicable class requirements 
and code. 

Calculation of hydrostatic for inclining experiment condition and the draft reading during 
inclining experiment are provided in West Saturn Final Trim and Stability Calculation 
Document. 

Deadweight Calculation 

 

 Draft Displacement (tonnes) Deadweight (tonnes) 

Operating Draft 12.026 96453.0 60553.6 

Summer Draft 13.026 104909.2 69009.8 
  

The following items are not considered part of lightship: 

 Wireline logging equipment 

 Explosive and radioactive boxes 

 Forklift 

 Rescue boat 

 Anchors 

 Towing chain and bridle 

 All other third-party equipment 

The OIM / Master maintains an accurate record of any changes, additions, deletions or 
relocation affecting the light ship weights. Routine stability checks are undertaken and 
incorporate changes to the lightship characteristics as separate line items and considered as 
variable deck loads when evaluating the stability and loading conditions of the rig.  

2.3.4 Watertight and Weather-Tight Boundaries 

Watertight and weather-tight integrity is required to ensure the hull remains effective in 
providing buoyant forces and righting energy.  

The Rig is equipped with seven sliding watertight bulkhead doors provided at the following 
locations: 
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List of Watertight Sliding Doors 

No Door No Location Opening Direction Safety Class 

1 WD 01 Aft 2nd deck port Left Hand A 60 

2 WD 02 Aft 2nd deck starboard Right Hand A 60 

3 WD 03 Aft 3rd deck port Left Hand A 60 

4 WD 04 Aft 3rd deck starboard Right Hand A 60 

5 WD 05 Aft 4th deck port Left Hand A 60 

6 WD 06 Aft 4th deck centre Left Hand A 60 

7 WD 07 Aft 4th deck starboard Right Hand A 60 

Individual hydraulic power packs provide power for the watertight doors. Pre-charged 
nitrogen accumulators are also in place that are capable of closing, re-opening, and closing 
again without the use of the pumps. 

All doors will remain closed at all times to maintain: 

 Watertight integrity in case of flooding 

 Isolation of fire as part of A-60 firewalls 

 Isolation of areas to achieve maximum effect of fixed fire-fighting systems 
 

The watertight door indicator panel and remote-control station are available in the engine 
control room and central bridge console at the wheelhouse. 

2.3.5 Ballast and Bilge Systems 

Ballast Systems 

West Saturn obtains its stability from the ballast system. The ballast system is used to change 
the draughts and trim, maintain stability, and to maintain stress loads within acceptable limits, 
through storage of water in the ballast tanks. Storage capacities can be adjusted to suit 
weather conditions, activities, trim etc. by moving water around and between tanks as 
required. 

The main Ballast systems on West Saturn consists of the following components: 

 Ballast Tanks 

 Ballast Pumps 

 Ballast Control System 

 Ballast water treatment system 

The ballast tank system consists of 13 water ballast tanks and 12 hold ballast tanks and 2 aft 
peak mainly located inside the double sides and bottom of the vessel. All double bottom tanks 
are subdivided at the centreline. Ballast tank capacities are detailed in the table below. 
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Ballast Water Tanks 

Compartment Location 

Capacities in m3 

100% /m3 

No 1 Forward D/B Water Ballast Tank Centre 1376.2 

No. 1 Aft Water Ballast Tank Port 3322.7 

No. 1 Aft Water Ballast Tank Starboard 3360.3 

No. 1 Hold Ballast Tank Center 1972.1 

No. 1 Hold Ballast Tank Port 3589.0 

No. 1 Hold Ballast Tank Starboard 1793.9 

No. 2 Water Ballast Tank Port 2907.0 

No. 2 Water Ballast Tank Starboard 2907.0 

No. 2 Hold Ballast Tank Center 2630.0 

No. 2 Hold Ballast Tank Port 2542.8 

No. 2 Hold Ballast Tank Starboard 2542.8 

No. 3 Water Ballast Tank Port 2052.5 

No. 3 Water Ballast Tank Starboard 2052.5 

No. 3 Hold Ballast Tank Port 4446.5 

No. 3 Hold Ballast Tank Starboard 4446.5 

No. 4 Water Ballast Tank Port 2801.9 

No. 4 Water Ballast Tank Starboard 2801.9 

No. 4 Hold Ballast Tank Port 4448.4 

No. 4 Hold Ballast Tank Starboard 4448.4 

No. 5 Water Ballast Tank Port 1317.8 

No. 5 Water Ballast Tank Starboard 1317.8 

No 5 Hold Ballast Tank Port 5721.9 

No 5 Hold Ballast Tank Starboard 5721.9 

No. 6 Water Ballast Tank Port 3427.9 

No. 6 Water Ballast Tank Starboard 3438.2 

Aft Peak Tank Port 1842.6 

Aft Peak Tank Port 1606.7 
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Ballast tank layout is provided in the Ballast System P&ID provided in the Appendix. 

The ballast lines are connected in the pump room to allow ballasting and de-ballasting of all 
tanks by either ballast pump. All valves in the ballast system are remote operated (through 
hydraulic actuators) from the integrated automation system (IAS). Ballast tank level is 
monitored in the IAS. 

Ballast Tank Level 

The ballast tank level is monitored by an electric remote sounding system fitted for multiple 
tanks in the vessel. Vessel drafts are measured in the following locations by level indication: 

 Forward of the vessel (LI-111426) 

 Aft of the vessel (LI-111427) 

 Amidships port (LI-111428) 

 Amidships starboard (LI-111429) (Functional Specifications) 

The tank level monitoring system operates based on the principle of an electric pressure 
transducer principle consisting of level sensors and two remote sounding system cabinets 
interfaced with the IAS. 

Ballast Pumps 

The Rig is provided with two main ballast pumps (No. 1 and No. 2) with individual capacity of 
2500 m3/hr at ahead of 30 meters and one stripping pump with a capacity of 750 m3/hr at a 
head of 30 meters. The pumps located in the pump room (with electric motors located in the 
main engine room) are vertical, single-stage, double-entry centrifugal pumps. The pumps 
and motors are connected by Cr-Mo steel intermediate shaft.  

The shaft passes through the deck, stuffing box with gas-tight gland packing is provided at 
each penetration of the shaft. The normal start and stop of the pumps is done from the IAS 
screen. Manual emergency stop facility is provided at: 

 Independent ES push buttons at electric motor side in the engine room 

 Ballast pump room 

 independent ES push buttons at the wheelhouse 

Pump No. 1 is powered from port LV switchboard; pump No. 2 is powered from central 
switchboard. In the event of emergency, the pumps can be started locally from the starter 
units and the valves can be manually opened and closed from the SOV cabinet if the 
hydraulic unit driving the valves is operational. 

One ballast eductor is provided in the ballast pump room, which is driven by the ballast pump 
itself. The ballast eductor is used for stripping the ballast tanks and has capacity of 500 m3/hr. 

Ballast Control System 

The start and normal stop of the pump is controlled from the IAS screens in either the bridge 
or engine room. Emergency stop buttons are available in the wheelhouse (central bridge 
console), engine room (electric motor side), and the ballast pump room. The ballast pumps 
and the stripping pump are equipped with pressure and temperature sensors, as well as trip 
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and alarm control, available on the IAS. Additionally, the IAS displays the discharge and 
suction pressure of each ballast pump. 

All hydraulically operated valves for the water ballast system are operated by a main 
hydraulic power pack with primary control from the IAS in the bridge. Secondary control is 
available via the IAS in the engine control room. Hand pumps at solenoid valve cabinets and 
the upper deck provide emergency manual operation capabilities. 

The ballast control system may receive power from either the 440V emergency switchboard 
or the 220V emergency feeder panel. 

West Saturn Vessel Draft Details 

The operational drafts of the West Saturn are described in the Table Below 

Operation Draft(M) Related Displacement (Mt) Associated Airgap (m) 

 Drilling 12.0 95,768 37.0 (RBK to Keel) 

Transit 8.5 66,368.7 - 

Survival 12.0 95,768 19.0 

 

The time required to transition from transit to survival draft is provided in the Marine 
Operations Manual. 

However, the approximate time is 6 hours (displacement is approximately 30,000 tonnes with 
2 ballast pumps with 2,500 m3/hr, each). Drilling and survival drafts are both 12.0 m, 
therefore, time required to transition from drilling to survival is irrelevant. 

Ballast Water Treatment System 

The Rig is provided with Samsung Purimar Ballast Water Treatment System, which is based 
on filtration and disinfection. The system has been designed to meet IMO's requirements for 
ballast water management system. 

During filtration, the filters (50 um fineness) unit remove particles, sediments and organisms 
of the larger size classes. In the disinfection process, the sodium hypochlorite solution 
generated from the electrolysis unit is injected into the filtered influent ballast water to 
effectively disinfect organisms of the smaller size class and bacteria remaining in the filtrate. 
At de-ballasting, a neutralization unit decreases the total residual oxidants (TRO) 
concentration before the ballast water discharge (if required). 

The system comprises of following four integrated modules: 

 Filter Unit 

Filter unit can remove the particles and organisms having a size of more than 50 um from 
the ballast water, and includes an automatic back-flushing system. In the automatic back 
flushing system, the self-cleaning system operates to remove foreign materials attached to 
the surface of the filter and always maintains uniform treatment efficiency. 
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 Electrolysis Unit 

In the ballasting mode, a part of seawater from the main ballast line is suctioned into the 
electrolysis unit and electrolyzed. The electrolyzed seawater (disinfectants) is injected into 
the main ballast pipe line and treat the ballast water. 

 Neutralization Unit 

Neutralization unit is installed to achieve the object of reducing the residual TRO included in 
the ballast water to a level that is not harmful to humans and natural environment at de-
ballasting. Before injecting the neutralizing agent, total residual chlorine level is checked in 
the TRO sensor. If those level is far below than the main safety level, ballast water is 
discharged outside without neutralizing process. 

 Monitoring and Control System 

Monitoring and control system is designed to improve reliability in application and adaptation 
to the Rig. The system is designed to monitor and control all elements of the system by 
utilizing graphic user interface. 

Ballast Water Treatment System layout is provided in the Appendix. 

Bilge System 

The purpose of the bilge system is to allow drainage of compartments and to remove water 
from the Rig hull. 

The bilge system is divided into two systems: 

 Engine room bilge and general services system  

 Hull bilge system 

The Rig Operation of Drain and Bilge Systems details requirements for operating the bilge 
system, including treatment of bilge tank contents per MARPOL Annex I & II rules prior to 
disposal overboard. 

Bilges from machinery spaces are collected and stored in two bilge holding tanks. One tank 
is located in the double bottom of the main engine room aft at center line (50 m3 capacity) 
and one is located in the double bottom of the auxiliary machinery room forward at centre 
line (20 m3 capacity). Two single stage, centrifugal bilge pumps are located in the pump 
room, each with a 100 m3 /hr discharge capacity. 

Pump Room Bilge Pump 

Bilges are processed through a bilge water separating (BWS) unit located in the port main 
engine room with a maximum capacity of 5 m3/h. The bilges are discharged overboard 
through an IMO/MARPOL approved monitoring unit if the bilge contains less than 15 ppm oil. 
Bilges can also be transferred to the slop tank or to shore via the IMO approved shore 
connection on the upper deck. 

Machinery Spaces 

The Rig is arranged with separate machinery spaces forward and aft. The forward section 
consists of three separate thruster room spaces and the forward auxiliary machinery room. 
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The aft section consists of port, starboard and center engine rooms and three thruster room 
spaces. 

Engine Rooms 

Engine rooms in the aft section consist of port, starboard, and centre engine rooms. Each 
engine room has two bilge wells at port and starboard side and is equipped with one bilge 
hat for clean area at centre forward. 

In normal operation, bilge material is pumped into the bilge holding tank through the engine 
room bilge pump (5m3/hr at 3 bar) in centre engine room. Bilge material is then process 
through an oily water separator (5 m3/hr) with clean water (less than 15 ppm oil) discharged 
overboard through an oil in water monitor unit. Recovered oil from oily water separator is 
discharged to the separate bilge oil tank in centre engine room. 

In emergency condition, emergency bilge suction is taken by No. 1 Main CSW pumps in each 
engine room. 

In case of flooding in engine rooms, port E/R ballast, bilge & G/S Pump or starboard E/R 
ballast, bilge & G/S Pump are used to pump out bilge material and discharge directly 
overboard. 

Thruster Rooms 

Thruster rooms are located at forward and aft of the Rig. Each room has a bilge well and air 
driven diaphragm pump. The thruster rooms bilge system take suction from each bilge well 
and discharges to the bilge holding tank. Provision is made to take suction from each bilge 
well by using the bilge main. 

During normal operation for aft thruster rooms, the dedicated air driven diaphragm pump 
takes suction from the bilge well and discharges to the bilge holding tank. During emergency 
operation, aft thruster rooms can be pumped out by the bilge main, which is connected to 
engine room bilge pump in engine room centre. 

During normal operation for forward thruster rooms, the dedicated air driven diaphragm pump 
takes suction from the bilge well and discharges to the bilge holding tank in forward auxiliary 
machinery room. In abnormal operation, the forward thruster rooms can be pumped out by 
the bilge main, which is connected to forward bilge &G/S Pump, by opening local manual 
valve located close to forward auxiliary machinery room bulkhead. 

Forward Auxiliary Machinery Room 

The forward Auxiliary Machinery Room is arranged with its own forward bilge pump with 
pipework and forward bilge &G/S pump. In addition, the forward system is connected to the 
aft bilge system via 50 mm diameter pipeline. The forward machinery room is fitted with two 
bilge wells at port and starboard side and one bilge hat for clean area at centre forward. 

In normal operation, forward bilge pump (5 m3/hr at 3 bar) takes suction from the bilge well 
and discharges to forward bilge holding tank and aft bilge holding tank. Emergency bilge 
suction is taken by No.1 forward auxiliary CSW pump with manual extended spindle valves 
controlled from the floor plating above. 

Bilge material in forward void spaces is pumped out through forward auxiliary machinery 
room bilge system by opening the manual suction valve in vicinity of the void space. 
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Bilge Holding Tanks 

Bilge material can be stored on the Rig in forward bilge holding tank (capacity 37.5 m3, 
located in the forward auxiliary machinery room) and aft bilge holding tank (capacity 55.1 m3, 
located at in the engine room centre) 

During normal operation, the forward and aft bilge systems pump out bilge material to their 
local holding tanks. The bilge in the forward tank is then pump to the aft tank, and all bilge 
material is processed in the oily water separator in the centre engine room. 

Each tank is equipped with remote level indication and high alarms interfaced to IAS. 

Engine Room Oily Water Separator 

Oily water separator in engine room has capacity if 5 m3/hr. The main function of oily water 
separator is to separate oil from the engine room bilges in the bilge holding tank and then 
discharge clean bilges and return the separated oil to the separate bilge oil tank. 

The clean bilge after oil separation is either discharged overboard (<15 ppm oil content) or 
returned to the bilge holding tank (>15 ppm oil content). 

Hull Bilge System 

Hull bilge system includes various compartments as follows: 

 Bosun Store 

The bosun store is provided with two bilge hats fitted with the level switch and high-level 
alarm interfaced to IAS. The bilge is drained into the bilge hat in centre bow thruster room by 
operating self-closing valve on the drain line, by gravity flow. 

 Dry Bulk Tank 

The dry bulk tank is fitted with two bilge wells (port and starboard) and an independent air 
driven diaphragm pump with capacity of 40 m3/hr at 40 mwc. The bilges are drain into drain 
holding tank by manually starting the air driven pump. 

 HPR Compartments 

Each HPR compartment is fitted with strainer and bilge eductor (capacity: 10 m3/hr at 20 
mwc). The bilge eductor is driven by the general sea water service system and discharge 
directly over-side. 

 Cofferdam 

Each cofferdam is fitted with two strainers (port and starboard) and an independent air driven 
diaphragm pump. 

The capacity of pump in cofferdam aft is 40 m3/hr at 40 mwc and capacity of pump in 
cofferdam forward is 15 m3/hr at 40 mwc. 

The bilges are pump into the drain holding tank by manually starting the air driven pump 

 Void Spaces 

Centre void space is provided with two bilge suction pipes (port and starboard) and a level 
switch with high level alarm interfaced to IAS. Each bilge suction pipe is fitted with strainer 
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and is connected the air driven diaphragm pump (40 m3/hr at 40 mwc), which is installed in 
the cofferdam. 

Bilges in void space can be pumped into the drain holding tank through the air driven 
diaphragm pump in the cofferdam aft. 

 Agitator Room 

The bulk agitator room is fitted with two bilge wells (port and starboard) and an independent 
air driven diaphragm pump with a capacity of 30 m3/hr 25 mwc. The bilges are pumped into 
the drain holding tank by manually starting the air driven pump. 

 Ballast Pump Room 

Ballast pump room is provided with three bilge suctions, which are fitted with high level 
switches and alarms interfaced to IAS. Bilge material in the ballast pump room is either 
discharged overboard by No. 1 and No. 2 drain pumps through oil discharge monitoring 
system or returned to the drain holding tank. 

2.3.6 Mooring and Station Keeping  

Where thrusters can be used to assist with station keeping, a description of the arrangements 
and capabilities.  

For dynamic positioning, description of the system arrangements highlighting the main safety 
features, operational procedures, operating guidelines, power management, and equipment 
limitations.  

Description of the process for developing environmental operating criteria (e.g., riser angle, 
watch circle, riser tension, heave, etc.)  

Mooring 

The General Requirements for Anchoring and Mooring Operations details requirements for 
ensuring the operations are conducted safely and efficiently, as detailed by the unit's 
procedure. Prior to mooring or anchoring in developed areas, an information package 
(including seabed conditions, environmental data, mooring equipment for the unit, mooring 
analysis, and anchor holding analysis) is sent to the Class authorities, marine warranty 
company and Seadrill regional marine authority for review. When accepted, the Class 
authority or marine warranty company will issue a "Preliminary Location Approval.”  

The Rig is equipped with one high holding power anchor of 17,250 kg for normal anchor 
conditions for commercial vessels and one Rolls Royce (Brattvag) electro/hydraulic anchor 
winch with rated pull of 47.5 mT (for harbour use only). The anchor chain is flush butt-welded 
stud link, 101.7mm grade 3 type and 375 m long. Appropriate spares for the anchoring 
system are provided on board. The common link of chain cable can be released manually at 
the bosun store in an emergency. 

The mooring equipment consists of 12 mooring wire sets of 36-millimetre diameter and 200 
m long. Each set is fitted with 11-meter nylon tail-end permanently fixed on 4 mooring 
winches and windlasses for harbour use as presented in the table below. 
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Location No. Rated Capacity (ton x m/min) 

Forward part of “B” deck level  
 

1 (combined with a windlass)  
 

20x15 

Upper Deck Middle 1 20x15 

Upper Deck Middle 1 20x15 

Upper Deck Aft 1 20x15 

 
The windlasses and mooring winches are powered by two hydraulic power-pack units 
(HPUs). The details of the HPUs are provided in the table below. 

Location No. of Pumps Capacity Location 

Forward HPU 2 
Operation of 1 windlass or 2 

mooring winches at rated 
capacity (2 x 94kW) 

Forward auxiliary machinery 
Bosuns Store (Forcastle) 

Aft HPU 2 
Operation of 2 mooring 

winches at rated capacity (2 
x 94kW) 

Above Starboard main 
engine room. 

 
Seadrill policy requires performing mooring assessments and seabed surveys for each 
location. No mooring emergency release is available on the Rig. 

Dynamic Positioning System 

DP is a method of station keeping using diesel electric engines and computer controlled 
variable speed azimuth thrusters instead of conventional anchors.  

The DP system is designed in accordance with IMO Guidelines for DP3 vessels 
requirements. The system is manufactured by Kongsberg (Type K-Bridge 23) and is 
connected to a redundant Ethernet network connected to the IAS. Environmental operating 
limits are detailed in the Section 2.1.1 Environmental Conditions. 

The Rig utilizes six thrusters that enable it to maintain station keeping in adverse weather 
conditions and/or system equipment or power failures. The class 3 DP system has the 
highest level of redundancy to prevent failure and consists of a main DP system and a backup 
DP system.  

DP operations take place from Central Control Room (Bridge or Wheelhouse) by DP-
operators certified for and experienced with DP3 operations. A certified DP-operator is in 
charge 24 hours per day. Redundant direct communication is provided between the driller 
and the DP operator. The Driller is provided with screens to monitor the vessel’s position at 
all times.  

Two DP operator station computers are located in the CCR and another DP (Bridge or 
Wheelhouse) operator station computer is in the DP backup control room, one deck level 
below the CCR. The backup room is separated from the CCR with an A-60 fire class division. 
Control can be transferred from the CCR to the DP backup room, or it can be taken back 
from the backup room at any time during operations. 
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Circuit breakers are used on and between the main switchboards to provide a split 
configuration for power distribution and propulsion. The split configuration does not allow a 
single point failure to affect the entire power generation and distribution system. A large 
portion of the power generation and propulsion will remain operational during a single failure. 

The redundant power and thruster configuration for the split configuration mode is illustrated 
in the figure below. System 1 and 2 are separate and redundant, and each is equipped with 
individual power generation to three azimuth thrusters, auxiliaries, and the drilling package. 

Main DP Control Station 

The main DP control system is in the main control room/ bridge and includes a redundant 
SDP-23 system. The operational modes include manual joystick and position-keeping 
operation. The main DP control system interfaces with the thruster and power system through 
the redundant process network. All reference systems and sensors interface with this system. 
The main DP control system also includes a thruster control operating system with limited 
functionality.  

The SDP-23 system is powered by UPS1 and UPS2. The “West Saturn DP Operations PRO 

37-1449” Procedure detail requirements for DP operations. 

Backup DP Control Station 

The backup DP control station is in the DP backup control room below the bridge on the D-
Deck. The operation modes and system functions for the backup control station are the same 
as the main DP system with fewer sensors. The backup DP control station is powered by 
UPS3. 

Sensors and Measurement Systems 

The Rig is equipped with a Shaffer riser angle indicator with three monitors, one each at the 
drillers’ panel, Toolpusher panel and the bridge, Kongsberg RMS system (located on the 
bridge). 

The sensors for the DP system are segregated into a 2 + 1 configuration. Two sets of sensors 
are installed for the SDP-23 system while only one set of sensors is installed for the backup 
control system. A single failure can cause a maximum of only two sensors to be lost. 

The sensors include: 

 Gyros  

 Wind sensors  

 Motion reference units (MRU)  

 Two of the following position measuring systems interface with the DP system  

 High precision acoustic positioning (HiPAP) system  

 Differential global positioning system (DGPS) / global orbiting Navigation satellite system 
(GLONASS)  
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Environmental Conditions 

DP systems are designed to maintain position and heading in various environmental 
conditions. Operational environmental criteria are based on factors such as, riser angle, 
watch circle, riser tension, and heave.  

DP3 operations require that position is maintained in the event of the worst single point failure 
(including fire and flooding of one main engine room). The maximum sea states for operation 
of the Rig are presented in the table below. 

Operational Criteria for West Saturn 

Type of Operation 

Pitch/Roll – degrees 
(double amplitude) 

Heave - meters 
(double amplitude) 

Portion of 
Time (%) 

Sign Max Sign Max  

Running riser / BOP 3.2 6.0 1.6 3.0 14 
BOP handling 3.2 6.0 1.1 2.0 5 
Drilling / Well testing 6.5 12.0 3.4 6.4 25 
Tripping / Running 6.5 12.0 3.4 6.4 30 
Running casing 3.2 6.0 1.6 3.0 10 
Electric logging - - 3.4 6.4 10 
Fishing 6.5 12.0 1.3 2.4 5 
Disconnect riser 6.5 12.0 4.4 9.0 1 

 

Propulsion Systems 

A propulsion system consists of thrusters or propellers. The self-propulsion system provides 
steering and imprecise positioning capabilities. 

The position of the vessel is controlled by six Rolls Royce (Aquamaster), UUC 405 FP 
azimuth thrusters capable of a transit speed of 10.5 knots. The thrusters are arranged to 
maintain the use of other thrusters during a single thruster failure. For all operations detailed 
in Section 1.1.2 Drilling Contractors Scope of Operations, the thrusters can be operated 
automatically through the DP-3 system or manually through the IAS control stations. Details 
of the azimuth thrusters are provided in the table below. 

Azimuth Thrusters 

Name No Output Location 

Center Forward 
1 4500kW Forward at Center Line 

Port Forward 2 4500kW Forward Port Outside 

Starboard Forward 3 4500kW Starboard Forward Outside 

Port Aft 4 4500kW Port Aft Outside 

Starboard Aft 5 4500kW Aft of Main Engine Room 

Center Aft 6 4500kW Aft at Center Line 
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The propulsion and thruster system are capable of fast recovery of the thruster variable 
frequency drive (VFD) after a loss of power. This reduces the risks of performing a vessel 
disconnect. 

The propulsion generators, including emergency generators are detailed in the table below: 

Generator Type Location Output 

Himsen 16H32/40V Port Aft 2 x 8000 kW 
Himsen 16H32/40V Center Aft 2 x 8000 kW 
Himsen 16H32/40V 

 
Stbd Aft 2 x 8000 kW 

Emergency Generator, MTU 12V 4000 P81 Forward Aft 1 x 1600 kW 

Loss of one complete engine room will result in the loss of only two thrusters because supply 
of thruster number one and six automatically switches to a remaining ‘healthy’ switchboard 
and can be reinstated into auto-DP mode by the DP operator. 

Classification of the DP System 

Classification of the DP system, if applicable, is based on IMO defined guidance. 

DP IMO Classification Definition 

DPO 
 

No Class Definition 

Manual position control and automatic heading 
control under specified maximum environmental 

conditions 
 

DP 1 Class 1 
Automatic and manual position and heading 

control under specified maximum environmental 
conditions  

 

DP 2 Class 2 

Automatic and manual position and heading 
control under specified maximum environmental 
conditions, during and following any single fault 

excluding loss of a compartment. (Two 
independent computer systems)  

 

DP 3 Class 3 

Automatic and manual position and heading 
control under specified maximum environmental 
conditions, during and following any single fault 
including loss of a compartment due to fire or 

flood. (At least two independent computer 
systems with a separate backup system 

separated by A60 class division)  
 

 

Towing 

The West Saturn “Emergency Towing PRO-37-0368” Procedure as well as the Marine 
Operations Manual outlines the method to tow under emergency situations.  

Self-propelled units generally use their propulsion system for location moves, but they may 
additionally arrange for towing depending on rig move requirements.  

Pre-move procedures are conducted on the unit to remove and/or secure deck cargo, and to 
prevent water ingress. Additionally, a contingency plan establishes towing criteria, including 
communication and command. All personnel involved with towing operations have identified 
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tasks and responsibilities. Towing conditions and requirements determine the selection of 
assisting vessels and equipment.  

The Rig normally will operate utilizing thrusters for transit. Emergency towing arrangements 
are provided in the forward and aft of the vessel in accordance with the IMO MODU Code for 
vessels over 200,000 deadweight tonnes (DWT). Towing gear is also located on the aft deck 
(Poop Deck) 

Details of the towing components are presented in the table below. 

ITEM Available Forward of Ship Available Aft of Ship 

Pick up Gear No Yes 

Towing Bracket No Yes 

Chafing Gear Yes No 

Fairlead (closed lock) Yes Yes 

Strong Point (bow chain stopper) Yes No 

Towing Wire and Storage Drum No Yes 

 
The OIM and Marine Section Leader have overall responsibility for seaworthiness including 
sea-readiness for the whole ship (including the drilling and engine room areas). Each 
department section leader is responsible for sea- readiness in their area prior to transit. In a 
contingency situation, command hierarchy is detailed in the West Saturn Station Bill provided 
in the Appendix. 
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3 DRILLING, COMPLETION AND WELL CONTROL 

The drilling, completion and well control consists of various systems on-board the Rig that 
may facilitate drilling activities in a safe and efficient way. Typical components of the system 
include. 

3.1 Hoisting and Tubular Handling 

The hoisting system is used to lift drill tubulars such as piping and casing in and out of the 
hole. The main components of the hoisting system typically include. 

3.1.1 Derrick and Substructure 

The derrick comprises the steel structure resting on the substructure that supports all of the 
weight of the drill stem, casing, and other drilling equipment. It also provides support for 
hoisting equipment such as the crown block, travelling block, drill string, and deadline anchor. 

The substructure is the foundation that supports the derrick and other systems on the drill 
floor including Drawworks, driller’s control room, rotary table etc. 

The Rig consists of dual derricks that share a common vertical setback area for drill string 
and casing. The derrick racking height is 41.5 meters. Derrick equipment specifications are 
provided in the table below.  

Specifications and dimensions of the drilling derrick are detailed in the following table: 

 
Equipment / Parameter Specification 

Make / Type National Oilwell Varco 

Rated for Wind Speed 
With Set Back 
With No Set Back 

 
50 Knots 
100 Knots, (set back reduced to 900 mt) 

Height 64 M 

Dimensions of Base 24.4m x 18.3 m 

Dimensions of Crown 18.3 m x 6.1 m 

Gross Nominal Capacity 1 x 1134mt + 1 x 907mt 

Static Hook Load Crown Block Capacity (max) 907 tonne 
(2000) Kips 

Maximum number of Lines 15 

Ladders with Safety Cages and Rests Yes 

Platform for Crown Sheaves Yes 

Counter balance system for Rig Tongs and Pipe 
Spinning Tong 

Yes 

Lighting System Explosion Proof Yes 
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The derrick substructure specifications are detailed in the table below: 

Substructure Specifications. 

Parameter Specification 

Drill Floor Height (above main deck) 18 m 

Setback Capacity 1200 mt 

Simultaneous setback + hook load capacity + 
tensioner load  

4421 mt total load (1200 mt (setback) 
+ main well 1134 mt + aux hole 454 
mt + 1633 mt tensioner load. 

 
Derrick Hoisting System 

The derrick hoisting system is used for lifting the drill string, casing and other drilling 
equipment from their respective storage areas to the drill hole. It primarily consists of the 
crown block, traveling block, drilling line and reel, deadline anchor, and compensators as 
described below. 

Crown Block 

The crown block is the stationary set of large sheaves mounted on top of the derrick with the 
drill line threaded through the grooves in its sheaves. It transfers the weight of the drill string 
from the Drawworks through the drill line and then to the derrick. 

Derrick Crown Block Specifications 

Main or Aux Rating Capacity (MT) 
Number of 

Sheaves 

Sheave 

Diameter (in) 

Grooved Line 

Size (in) 

Main 1134 7 72 2 

Aux 907 6 72 2 

 
Traveling Block 

The traveling block is the moving section suspended from the stationary crown block using 
the drilling line, which is raised or lowered in the derrick as required. The combination of the 
crown block, drill line and traveling block gives the ability to lift equipment. The travelling 
block provides the primary support for the weight of the drill stem and hoists the drill pipe and 
casing into the wellbore. 

The NOV make (API Spec. 8C PSL1) traveling crown blocks for the main and auxiliary wells 
are detailed in the table below. There is no integrated hook-block equipped on the travelling 
blocks. Traveling Crown Block Specifications below 

Main or Aux Rating Capacity (MT) 
Number of 

Sheaves 

Sheave 

Diameter (in) 

Grooved Line 

Size (in) 

Main 1134 8 72 2 

Aux 907 7 72 2 
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Drill Line and Reel 

The drill lines are the multi-thread wire ropes that are threaded through the crown block and 
traveling block to facilitate lowering and lifting of the traveling block. The drill line reel is used 
to store the new drill line for the derrick main traveling assembly. 

The main well and auxiliary drilling lines both have a 2” diameter, the Main Well Drilling and 
Aux Well Drilling line is a 6 x 31, IWRC, RHOL, MBL 224T and the length is 10,000ft (3048m) 
each. The drilling line drum is power-driven and is fitted with roller guides. 

Deadline Anchor 

The deadline is the drill line from the crown block to the anchor. The deadline anchor secures 
the deadline to the derrick. It is used together with the weight indicator to measure the drilling 
tools weight. 

The deadline anchor for the main and aux wells are detailed in the table below. 

Specifications Main Well Aux Well 

Model Nov FRH200CER Nov FRH200CER 

Line Size 2 in 2 in 

Approximate Nominal Weight 6,481 lbs (2,940 kg) 6,481 lbs (2940 kg) 

Maximum Deadline Anchor 
Load 

200,000 lbs (90,718 kg) 200,000 lbs (90,718 kg) 

Compensators 

The compensators (active and/or passive) are installed on the derrick to reduce the effects 
of the vertical Rig motion on the drill string. They are designed to minimize the tension 
between the drill string, blowout preventer, casings and marine risers. 

Drill string motion compensator specifications are provided in the table below: 

Drill String Motion Compensator Specifications 

Specifications Main Well Aux Well 

Make / Type NOV/CMC-E NOV/CMC 
Stroke 25ft / 7.77 m  25ft / 7.62 m  

Capacity- Compensated 766 shton, 1532 kips 500 shton, 1000 kips 

Capacity- Locked 1250 shton, 2500 kips 1000 shton, 2000 kips 
 

Drawworks 

The Drawworks is a large winch consisting of spool-shaped revolving drum around which the 
drill line is wrapped. When the Drawworks is engaged, the drum turns and depending on the 
direction it turns, it reels in the drilling line to raise the travelling block or lets out the line to 
lower it. 
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Two National Oilwell Varco (NOV) supplied Drawworks winch systems are installed on the 
drill floor, Starboard side. Drawworks specifications and performance capabilities are shown 
in the table below. 

Drawworks Specifications and Performance Capabilities 

Operation / Capability Main Well Aux Well 

Make NOV Dreco NOV Dreco 

Rated output power continuous 5148 kW (6900 hp) 6006 kW (8050 hp) 

Rated output power maximum 7207 kW (9660 hp) 6006 kW (8050 hp) 

Drum type 
 

Lebus grooved 
 

Lebus grooved 
 

Drum Diameter 57” 55” 

Wire diameter 2 in 2 in 

Maximum line pull 16 lines 1134 mT - 

Maximum line pull 14 lines 992 mT 907 mT 

Maximum line pull 12 lines - 771 mT 

Maximum line pull 10 lines - 635 mT 

The Drawworks is also designed for overload up to 140% for braking/acceleration purposes 
and for heavy load conditions. Limits are included in the Drawworks PLC to prevent the 
maximum load on the Drawworks from being exceeded. The Drawworks motors might be 
used in intermittent area up to 140% accordingly. 

Top Drive 

Operation / Capability Main Well Aux Well 

Make NOV (TDX 1250) NOV (TDX 1250) 
Type (electric / hydraulic)  Electric Electric 

Rated Capacity shton / mT 1250 shton / 1136 mT 1250 shton / 1136 mT 

Test / Working Pressure psi 11250 / 7500 11250 / 7500 
If driven by Electric motor 
Make / Type 
Output power HP 
Max continuous Drilling torque ft. Lbs 

 
Reliance TE/WC 1340 
2 x 1340 
105000 /142 300 Nm 

 
Reliance TE/WC 1340 
2 x 1340 
105000 /142 300 Nm 

Max rotary speed rpm 275 275 

Remote operated Kelly cock Yes, 1 (Dual) remote 
operated & 1 manual 
operated in series 

Yes, 1 (Dual) remote 
operated & 1 manual 
operated in series 

Cooling System Type Fresh Water cooled, 
Water circuit Heat 
Exchange cooled by rigs 
fresh water system.  

Fresh Water cooled, 
Water circuit Heat 
Exchange cooled by rigs 
fresh water system. 
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Tubulars 

Tubulars are the various types of pipes used for the drilling operations. It typically includes 
drill pipe, drill collars, pup joints, and casing. 

Drill Pipe 

Drill pipe is the seamless tubing used to connect the drill floor surface equipment with the 
bottom-hole assembly and the drill bit. It is used to pump the drilling fluid to the drill bit as 
well as to raise, lower and rotate the bottom-hole assembly (BHA). 

Tool joints are the high-strength, high-pressure threaded connections used to connect the 
Drill pipe. Drill pipe provided on the Rig is detailed in the Table below. 

Drill Pipe Specifications 

Parameter Set 1 Set 2 

Drill pipe OD, in. 5 7/8, (Usable 576 
joints (43.6 ft average 
length) 

6 5/8, (Originally 
228 joints (43.7 ft 
average length)  

Grade S-135 S-135 

Total length, ft 25000 9960 

Range 3 3 

Weight, lbs/ft 26.3 (0.415" Wall 
thickness, 5.045" 
Tube ID, 29.73 lb./ft 
Adj Wgt) 

27.7 (0.362" Wall 
thickness, 5.901" 
Tube ID, 30.71 
lb/ft Adj Wgt. 
 

Internally plastic coated Yes, TK-34P Yes, TK-34 

Tool joint OD/ID (in/in) 7.125 / 3.750 8.125 / 4.875 

Tool joint pin length (original), in 10 10 

Tapered shoulder tool joints (box/ pins), 
degree / degree 

18 / 35 
 

18 / 35 
 

Connection type uGPDS55 uGPDS65 

Type of hard-facing TCS TI TCS TI 

API Classification Premium Premium 

Thread protectors Yes Yes 
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Heavy Weight Drill Pipe Specifications 

Parameter Set 1 Set 2 

Quantity 50 Standard HW-105 50 Standard HW-105 

 Nominal Size OD 5 7/8 in 6 5/8 in 

 Weight, Lbs /ft 56.99, Adjusted weight 73.17, Adjusted Weight 

Range 2 2 

Tool joint OD  7.125 8.125 

Tool joint ID 4 in. 4.5 in. 

Type of hard-facing TCS TI TCS TI 

Internally plastic coated Yes, TK-34P Holiday Yes, TK-34P Holiday 

Connection type uGPDS55 uGPDS65 

Thread protectors Yes Yes 

 

Drill Collars 

Drill collars are the thick-walled tubes used to connect the drill pipe and the drill bit in the drill 
stem. The heavy weight of the drill collars provides the downward force needed for the bits 
to efficiently break the rocks and drill the hole. 

Drill collars provided on the Rig have OD sizes of 9-1/2”, 8”, and 6-3/4”. Specifications of 
each are detailed in the table below. 

Drill Collar Specifications 

Drill collar Quantity 30 24 9 
Od body 6 ¾ in 8 in. 9 ½ in. 
Id body 2 13/16 (2.8125”) 2 13/16 (2.8125”) 3” 

Nominal length of each joint 31 31 31 

Body type 
 

Spiral Spiral Spiral 

Recess for zip elevator Yes (recess for 
BX elevators) 

Yes (recess for 
BX elevators) 

Yes (recess for 
BX elevators) 

Recess for slips Yes Yes Yes 

Stress relief pin groove 
 

Yes Yes Yes 

Boreback on box Yes Yes Yes 

Connection type NC50 (4 ½” IF) 6 5/8” Reg 7 5/8” Reg 
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Pup Joints 

Pup joints are the shorter length drill pipes used to adjust the height of full length tubing or 
casing strings or adjust the depth of the downhole tools or adjust the length of the drill string 
to land at a specific depth. Pup Joint specifications below. 

Parameter Set 1 Set 2 

Nominal Size OD 5 7/8 in.  
 

6 5/8 in.  
 

Tool Joint OD / ID 7.125 / 3.750 8.125 / 4.875 

Grade S-135 S-135 

Length / Quantity 2 x 5ft Pup Joints 5ft x 2 Pup Joints 

Length / Quantity 4 x 10ft Pup Joints 10ft x 4 Pup Joints 

Length / Quantity 2 x 15ft Pup Joints 15ft x 2 Pup Joints 

Length / Quantity 2 x 20ft Pup Joints 20ft x 2 Pup Joints 

Weight 56.97 lb/ft.  
 

56.69 lb/ft.  
 

Connection type uGPDS55 uGPDS65 

Internally plastic coated Yes, TK-34XT Holiday Yes, TK-34XT Holiday 

Thread protectors Yes Yes 

 

Casing 

Casing is the steel pipe placed inside the drilled hole to prevent the wall of the hole from 
caving in during drilling. 

Casing Bowls 

Casing bowls incorporates features to secure and seal the upper end of the casing string and 
frequently provides a port to enable communication with the annulus.  The Rig casing bowls 
specifications are provided in the table below: 

Casing Bowl Specifications 

Parameter Set 1 Set 2 Set 3 

Quantity 2 2 2 

Make / Type NOV no.1 NOV no.2 NOV no.3 

For OD Casing (Max / Min) 13-3/8"/11-3/4" 10-3/4"/9-5/8" 8-5/8"/6-5/8" 
(handle 2 7/8" 
drillpipe / tubing) 
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3.1.2 Rotating System 

The rotating system on the Rig consists of the components that serve to rotate the drill string 
which in turn rotates the drill bit and digs the hole. The main components of the rotating 
system are: 

 Top Drive 

 Rotary Table 

Top Drive 

The top drive provides the rotational force to the drill string to facilitate the process of drilling 
a wellbore. 

Typically, the top drive is suspended from the travelling block hook creating a free-motion 
rotary mechanism. The advantage of a top drive system is that it allows drilling using longer 
sections of drill stands and a deeper wellbore compared to the rotary table. 

The main well and auxiliary well NOV electric top drives have a standard lifting lug capacity 
of 1136 mT and 907 mT, respectively. Each top drive is provided with one remotely operated 
and one manually operated kelly-cock. The main well top drive has an internal water circuit 
cooled by the Rig’s fresh water system, while the auxiliary well top drive is air cooled (forced 
draft). Top drive details below 

Top Drive 

Operation / Capability Main Well Aux Well 

Make NOV (TDX 1250) NOV (TDX 1250) 
Type (electric / hydraulic)  Electric Electric 

Rated Capacity shton / mT 1250 shton / 1136 mT 1250 shton / 1136 mT 

Test / Working Pressure psi 11250 / 7500 11250 / 7500 
If driven by Electric motor 
Make / Type 
Output power HP 
Max continuous Drilling torque ft. Lbs 

 
Reliance TE/WC 1340 
2 x 1340 
105000 / 142 300 Nm 

 
Reliance TE/WC 1340 
2 x 1340 
105000 / 142 300 Nm 

Max rotary speed rpm 0-275 0-275 

Remote operated Kelly cock Yes, 1 (Dual) remote 
operated & 1 manual 
operated in series 

Yes, 1 (Dual) remote 
operated & 1 manual 
operated in series 

Cooling System Type Fresh Water cooled, 
Water circuit Heat 
Exchange cooled by rigs 
fresh water system.  

Fresh Water cooled, 
Water circuit Heat 
Exchange cooled by rigs 
fresh water system. 
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Top Drive Make-out/Breakout System Specifications 

Parameter Main Well Auxiliary Well 

Make NOV NOV 

Model Remote Operated Remote Operated 

Type 10” 8 5/8” 

Maximum breakout torque that can 
be applied by System 

150000 ft. Lbs / 203372 Nm 150000 ft. Lbs 203372 Nm 

Rotary Table 

The rotary table is another mechanical device located on the drill floor that provides rotational 
force to the drill string. The rotary table is normally used in the event of top drive failure or 
malfunction. 

Operation / Capability Main Well Aux Well 

Make / Type Varco / RST 755 Varco RST 605 
Maximum opening 75 1/2" 60 1/2" 

Rated Capacity 1230lt - 1375 shton / 
1250mT 

669.6 - 750 shton / 680,3 
mT 

Static Load Capacity 1230lt - 1375 shton / 
1250mT 

892lt - 1000 shton / 907 mT 

Rotating Load Capacity 892 lt @ rpm, (Continues 
max 5 rpm / Intermittent 
max-15 rpm) 

669,6 lt @15 rpm, 
(Continues max 5 rpm / 
Intermittent max 15 rpm 
 

Two Speed Gearbox No No 
Emergency Chain Drive No No 
Driven by an Independent Electric 
motor 
Electric Motor Make / Type 
Output power HP 
 

 
Max continuous torque ft. Lbs 

No, (Hydraulic motor drive) 
 
N/A 
N/A, (Max Torque 45.000 ft 
lbs. Locked 120.000 ft.lb) 
 
45000, (61000 Nm) 
 
 

No, (Hydraulic motor drive) 
 
N/A 
N/A, (Max Torque 45.000 ft 
lbs. Locked 120.000 ft.lb) 
 
45000, (61000 Nm) 
 

Drip Pan collection system Yes Yes 

 

3.1.3 Tubular Handling System 

The tubular handling system is used to handle and store drill pipe, drill collars, pup joints, and 
casing. The system primarily consists of the following main equipment: 

 Casing Stabbing Board 

 Fingerboard 

 Monkey Board 
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 Elevator Links 

 Manual and Power Slips 

 Rotary Tongs 

 Iron Roughnecks 

 Mouse Hole 

Casing Stabbing Board (Cherry Picker) 

There are four NOV (Cheery Picker) two in the derrick and two in the moonpool with an 
adjustable height of 26.2 ft up and 26.9 ft down from the centre position, from horizontal 
centre position 8 m up and 8.2 m down. The casing stabbing boards safe working load 
capacity is 300 kg. 

Fingerboard (Racking Platform) 

The fingerboard is a working platform used for racking drill pipe, drill collar and casing 
(tubulars) of various sizes vertically on the drill floor. The fingerboard is typically an assembly 
of steel fingers with a tubular locking device mounted on it. The opening between a pair of 
fingers (called row) allows the tubulars to be stored in it. 

Racking Platform   

Make / Type Nov / Adjustable csg 
Fingerboard 

Stand = 4 single range 2 
or 3 single range 3 

Racking Platform capacity of 16” Casing 24 Stands / 3.024 ft Depending on HR 
gripper 

Racking Platform capacity of 14” Casing 64 Stands / 8,064 ft 
 

 

Racking Platform capacity of 10” Casing 45 Stands / 5,670 ft 
 

 

Racking Platform capacity of 6 5/8” DP 210 Stands / 27,008 ft 
 

 

Racking Platform capacity of 6 5/8” HWDP 104 Stands / 12,896 ft 
 

 

Racking Platform capacity of 5” (3 ½”) DP 90 Stands / 11,970 ft 
 

 

Racking Platform capacity of 8 ¼” DC 7 Stands / 868 ft 
 

 

Racking Platform capacity of 9 ½” DC 10 Stands / 1,240 ft 
 

 

Racking Platform capacity of 9 ½” BHA 4 Stands / - 
 

 

Belly Board Platform capacity of 3 ½” DP 54 Stands / - 3 1/2" DP are Client 
supplied 
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Monkey Board 

If equipped, the monkey board is a small platform located at a certain height along the side 
of the derrick. The monkey board is typically used by the drilling crew as access platform to 
manoeuvre pipe stands into and out of the fingerboard during tripping operations. 

The Rig is equipped with two monkey board winches with a rated capacity of 1 mT. Both are 
equipped with automatic brakes, overload protection and remote controlled, details below 

Monkey Board Work Winch 

Quantity 2  

Make Nov  

Type NOV-01T-H02T5D-50M  

Rated Capacity 0.984 lt 1,00 mT 

Wire Diameter 0.394 10 mm 

Automatic Brakes Yes  

Overload Protection Yes  

Automatic Spooling No  

 

Elevator Links 

Size (in.) Quantity of Sets Make Length (in) Rated Capacity 

5-1/2 1 NOV 200 1000 shton 
 

5-1/2 1 NOV 144 1250 shton 
 

4-3/4 1 NOV 144 
 

750 shton 
 

3-1/2 1 NOV 192 500 shton 
 

3-1/2 1 NOV 144 
 

500 shton 
 

3-1/2 1 NOV 132 
 

500 shton 
 

3-1/2 1 NOV 96 
 

500 shton 
 

2-3/4 1 NOV 144 350 shton 
 

 
 

Drill Pipe Elevators 

The Rig is equipped with eight drill pipe elevators as described in the table below: 
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Drill Pipe Elevator Specifications 

Size (in.) Quantity 
of Sets 

Make Model Rated Capacity 

5" - 9 5/8"   1 NOV BX-7 – 1250 Hydraulically 
operated 

 

1250 shton, 1000 
shton w/ IEU 

busging (DP 5 7/8" 
& 6 5/8", 18° IEU), 

1250 shton w/ 9 5/8" 
Square shoulder 
bushing (for riser 

RT) 
 

3 1/2" - 11" 
 

2 NOV BX-5 Hydraulically operated 
 

1000 shton, 750 
shton on DP, 1000 
st on riser adapter, 
350 st on casing, 

Bushing 5 7/8" IEU, 
6 5/8" DP, 9 5/8" 

riser RT 
 

3 1/2" - 9 1/4" 
 

3 NOV BX-4 Hydraulically operated 
 

750 shton, 500 / 750 
shton. Bushing 

included for 3 1/2" 
IEU, 4 1/2" EU or 5" 
IEU, 5 7/8" & 6 5/8" 
DP. Csg bushings 6 

5/8", 7" & 9 5/8". 
Riser RT handling 

bushing 9 5/8" 
 

9 5/8" - 20" 
 

2 NOV BX-3 Hydraulically operated 
 

350 shton, 
350st/318Mt. 

Bushing for 9.625" - 
20" Csg. 10 - 11" DC 

 
 
Casing Elevators 

West Saturn is equipped with five casing elevators as described in the table below: 

Casing Elevators Specifications 

Size (in. 

od’s) 

Quantity Type Make / Model Rated Capacity 

20 1 Side Door Casing Elevator NOV SMX-250 250 shton 

7 1 Side Door Casing Elevator NOV SJX 7” 5 shton 
9.625 1 Side Door Casing Elevator NOV SJX 9 5/8 5 shton 
10.75 1 Side Door Casing Elevator NOV SJX 10 3/4 

 
5 shton 
 

14 1 Side Door Casing Elevator NOV SJX 14 
 

5 shton 
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Manual and Power Slips 

Power slips are normally air or hydraulically operated devices that fit into the opening of the 
rotary table when the drill stem must be suspended in the well bore (during connecting or 
tripping operations). Power slips eliminate the need for the drill crew (roughnecks) to set and 
take out slips manually. 

Drill pipe hand slips, automatic DP slips, drill collar slips, and casing slips are available on 
the Rig in several variations, as detailed in the tables below: 

Drill Pipe Hand Slips 

Make Size (in.) Quantity 

Varco SDXL 4-1/2 x 3-1/2 2 

Varco SDHL 5- 1/2 x 5  3 

Varco SDHL 6-5/8 x 5-7/8 4 

 
Semi-Automatic Drill Pipe Slips 

Make Type Size (in.) Quantity 

Varco PS 30 2 3/8” (smallest)/ 20” (largest), PS-30 
Hydraulic operated power slip with 

centering device for running Casing, DP, 
DC and Tubing 

1 

Varco PS 30 Slip assy 750-ton on 4 ½” (smallest)/ 16” 
(largest), Insert carrier 750Ton: 7" - 7 5/8" 

/ 9 5/8" / 13 3/8" / 14" - 16" 

1 

Varco PS 30  Slip assy 500-ton on 2 3/8” (smallest)/ 10 
¾” (largest), Insert carrier 500Ton: 3 1/2" 

/ 5 7/8" / 6 5/8" - 7 5/8" 

1 

Varco PS 30  Slip assy 20” Casing 1 

Varco PS 16  5 7/8” (smallest)/ 6 5/8” (largest), Slip 
sets for 5 7/8 and 6 5/8 DP  

2 

Varco PS 350  5” (smallest)/ 6 5/8” (largest), Slip sets for 
5" / 5 1/2" / 5 7/8" / 6 5/8" DP 

2 

PSF for 27.5 x 37.5 RT  27.5” (smallest)/ 37.5” (largest), Rotary 
Table,  

1 

 
Drill Collar Slips 

Make Size (in.) Quantity 

Varco DCS-R 4-1/2 to 6 2 

Varco DCS-R 5-1/2 to 7 2 

Varco DCS-R 6-3/4 to 8-1/4 2 

Varco DCS-R 8-1/2 to 10 2 
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Drill Collar Safety Clamps 

Size (in.) Quantity 

2-7/8 to 4-1/8 2 
5-1/2 x 7  2 
9-1/4 to 10-1/2 2 

14-3/4 to 15-7/8 1 

29-3/8 to 30-1/2 
 

1 

 
Casing Slips 

Make Size (in.) Quantity 

NOV / CMS-XL 20” 1 
NOV / CMS-XL 14”  
NOV / CMS-XL 13-3/8” 

 
1 

NOV / CMS-XL 10” x 10-3/4” 1 

NOV / CMS-XL 9-5/8” x 9 7/8” 1 

NOV / CMS-XL                        7” 1 

 
Iron Roughnecks 

Iron roughneck is the powered mechanical tool used on the drill floor to make or break 
connections as the drill string is tripped in or out of the hole. The work was traditionally carried 
out manually by members of the drill crew called roughnecks. Iron roughnecks provide 
efficient pipe handling, spinning and torque making capabilities. 

Two NOV Hydratong MPT-200 gateless iron roughnecks are provided, one for each derrick. 
The characteristics and performance data are specified in the table below: 

Characteristics of Iron Roughneck 

Characteristic Main Well Aux Well 

 Size Range (max od / min od) 9 ¾” / 3 ½”        9 ¾” / 3 ½” 
Maximum make up Torque 140,000 Nm 140,000 Nm 
Maximum break out Torque 200,000 Nm 200,000 Nm 

 
Spinner Elevation 1,000 mm 1,000 Nm 

Spinner Speed 0-100 Rpm 0-100 Rpm 
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Mouse Hole 

Mouse holes are the shallow bores under the derrick, in which the joints of drill pipes are 
temporarily suspended for later connection to the drill string. 

KSRH (king size Rat Hole) to be picked up and set into Aux rotary table.  

Rat-hole Weight with Lifting Tool: 10.3 mT.  

Rat-hole max tubular capacity: Length 27.5 m (swallow is 30 m)  

Rat-hole max tubular capacity: Diameter 20"  

Drilling Control and Monitoring 

Drilling control and monitoring is a key element of conducting drilling operations safely and 
efficiently. The system consists of real time monitoring and control of drilling activities and 
storing drilling data. 

Driller's Control Room 

The driller’s control room (DCR) also known as the doghouse is the location on the drill floor 
from which drillers monitor and control drilling operations. Drilling Instrumentation at driller's 
position includes the following: 

         Weight Indicator - NOV type and calibrated for 10,12,14,16 lines strung 

Standpipe Pressure Gauges - Four standpipe pressure gauges with pressure range of 0-
7500 psi 

Choke Manifold Pressure Gauge - Two choke manifold pressure gauges with pressure range 
of 0-15,000 psi 

         Rotary Speed Tachometer - NOV type with capacity range of 144 pules per revolution 

         Rotary Torque Indicator - NOV type with maximum torque indication of 45,000 ft/lbs 

         Pump Stroke Counters - NOV type and provided for each pump 

         Tong Torque indicator - NOV type 

          Pit Volume Totalizer - NOV type and equipped with floats in active and reserve mud tanks, 
loss/gain indicator, audio and visual alarms 

         Trip Tank Indicator - NOV type and equipped with alarm 

          Drilling Parameter Recorder - Records and store data for 21 days electronically with a 
minimum of any 7 parameters reserved for drilling and at least 5 parameters for mud. 

The DCR is equipped with drilling instrumentation and controls to operate most of the drill 
floor equipment. Most of the controls are placed within reach, allowing operators to stay 
seated in the chair. The Shaffer control panel provides control of the following BOP functions: 

 Marine riser connector 

 Emergency push button for automatic riser disconnections 
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 All annular BOPs 

 All ram BOPs 

 Lock for ram BOPS 

 Wellhead and LMRP connector 

 Inner and outer kill and choke line valves 

 Low accumulator, reservoir and rig air pressure warning 

 Annular pressure regulator 

 Flowmeter 

The DCR windows are designed for heavy marine duty and are tempered, laminated and 
shatterproof. Protection bars and nets over the sloped windows protect the operators from 
falling or moving objects. An HVAC system is provided including pressurization air handling 
units, cooling units, heaters, fire dampers, and control systems. 

3.2 Mud and Cement System 

The mud system is the primary method of well control during drilling operation as well as 
performing other important functions described in this section. The mud system is a 
circulating system which transports a mud mixture (drilling fluid) from the wellbore, to a 
treatment system on the Rig, and back down the drill stem.  The main functions of the mud 
system are to transport cuttings to the surface, support the walls of the wellbore, prevent 
kicks and blowouts, and reveal information regarding the presence of oil and gas in the 
geologic formation. 

The mud system is divided into three systems; High-Pressure System, Low Pressure System 
and the Bulk System  

The Cement System supplements the mud system in drilling operations. Further details are 
discussed in Cement System. 

3.2.1 High Pressure Mud System 

The high pressure (HP) mud system delivers all drilling and completion fluids at specific 
composition, pressure and volume. The mud pumps take suction from the mud pits through 
the supercharge pump at low pressure and discharge to the standpipe manifold at high 
pressure. 

The high-pressure mud system is primarily comprised of various pumps, standpipe manifold 
and hoses. 

The high-pressure mud system on the Rig has a working pressure of 7,500 psi and a test 
pressure of 11,250 psi. 

3.2.2 Mud Pumps 

The HP mud pumps move large quantities of mud from the mud tanks through a series of 
pipes which direct the drilling fluid back down the bore hole. Mud pumps are designed to 
supply a substantial amount of pressure through the system given the distance the drilling 
fluid must travel and the forces acting against the system. The mud pumps are a critical piece 
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of the circulation system and therefore, are designed to withstand vigorous loads and 
abrasive drilling fluids. 

The Rig is equipped with four NOV 14-P-220 (belt driven) triplex mud pumps with available 
liner sizes of 5 in. to 9 in. The pumps are driven by two Baylor DM27 electric motors installed 
with blowers and have a continuous power rating of 858 kW. The fluid end has a maximum 
working pressure of 517.1 bar (7,500 psi) (with maximum 5-in. liner) and a test pressure of 
775 bar (11,250 psi). 

Mud Discharge and Booster Pumps 

The booster pumps keep the suction manifold full of mud. The booster pump picks up mud 
from an active tank and sends it to the mud pump’s suction line. It ensures the mud pump’s 
intake, or suction, is full of mud always. The mud pumps move the mud through a discharge 
line to a series of pipes. 

There are four 2500 Supreme (8 x 6 x 14) supercharge pumps with a 14-in. impeller.  The 
pumps are driven by a 74.6-kW motor (at 1150 rpm). The discharge / suction line ID is 6 in. 
(API-5K lb) / 10 in, (ASA-150 LB) respectively, both with R.J. flange, discharge connection: 
cross.  The available liner sizes for the pump are 5 in. to 9 in. The maximum working pressure 
of the pump is 517.1 bar (7500 psi), and has a working speed of 94.5 spm at 90% of the 
maximum pressure. 

Standpipe Manifolds (Drillfloor) 

The first set of piping downstream of the mud pumps is the standpipe. The standpipe is 
clamped to the side of the derrick and is a rigid vertical pipe providing a high-pressure 
pathway to the rotary hose. A curve fitting connection known as the gooseneck connects the 
standpipe to the rotary hose (Kelly-hose). The rotary hose is a high-pressure flexible pipe 
which has the ability to move up and down with the drill stem.  The flexibility of the rotary 
hose allows for movement of the drill stem while drilling fluid is continually pumped down the 
wellbore. This is critical during drilling operations. 

There are two 4-1/16 in. (ID) standpipe manifolds equipped on each derrick, the main well 
derrick has a kill line outlet and fill-up/bleed-off line outlet. 

The system is equipped with two- 4 in. (ID) TechFlow API 7K FSL2 rotary hoses. Each are 
116 ft. in length. One of the hoses is stored for backup. 

3.2.3 Low Pressure Mud System 

The low pressure (LP) mud system is designed to treat and recondition the drilling fluids 
returning from the wellbore.  The LP mud system removes cuttings and fines (low gravity 
solids) and separates gas from the drilling liquid before returning it to the active system for 
re-use. The LP mud system primarily consists of various mud tanks (storage, holding, 
processing etc.) and mud processing systems.   

Most systems contain processes such as: 

 Mud Tanks 

 Slug / Pill Tank 

 Trip Tank 
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 Mud Mixing System (tanks, chemicals, transfer pumps, drill water. etc.) 

 Mud Gas Separator (poorboy) 

 Desander and Desilter 

 Shale Shaker 

 Vacuum Degasser 

The system includes a mud laboratory with the following equipment: 

 Mud balance 

 Marsh funnel 

 Filtration kit 

 Sand content kit 

 Stopwatch 

The LP mud system is equipped with two Brandt/HS3400 mud centrifuges, each with capacity 
of 0.72 bbl/min. 

Mud Tanks 

The LP mud system consists of active and reserve mud tanks. Active mud tanks hold drilling 
fluid which is currently treated and circulated into the wellbore during drilling operations. 
Reserve tanks hold drilling fluid that is stored and not actively treated. 

There are 10 active mud tanks with a capacity of 80 m3 each and 2 active mud tanks with a 
capacity of 40 m3 each. The four reserve mud tanks each have a capacity of 238.5 m3. 
Waste mud tank has capacity of 477 m3. The total storage capacity of active and reserve 
mud tanks is 1834 m3. 

The mud tanks can be used for storage of brine, base oil, and marine diesel oil if required. 
All mud tanks are covered and are connected to an extraction fan (for removal of fumes) and 
are maintained under pressure. Each mud tank is equipped with electronic volume monitors 
and manual level indicators. Each mud tank is fitted with a mud agitator and two mud shear 
guns. 

Compartment Location 
Capacities in BBL / M3  

bbl               M3 

Drilling Water Tank 1 Port fwd & 1 Stbd fwd 15361  2442.2 

No.1 Brine Tank Port fwd 1550 246.4 

No. 2 Brine Tank Port fwd 1590 252.8 

No. 3 Brine Tank Port fwd 1590 252.8 

Base Oil Tank Port fwd 4685 744.9 

Reserve / Waste Mud Tank  Reserve Mud Room 3145 500.0 
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Compartment Location 
Capacities in BBL / M3  

bbl               M3 

Reserve Pit Tank. 1 Reserve Pit Room 1572 249.9 

Reserve Pit Tank. 2 Reserve Pit Room 1572 249.9 

Reserve Pit Tank. 3 Reserve Pit Room 1572 249.9 

Reserve Pit Tank. 4 Reserve Pit Room 1572 249.9 

Reserve Pit Tank. 5 Reserve Pit Room 1572 249.9 

Active Mud Tank 1 Active Pit Room 503 80.0 

Active Mud Tank 2 Active Pit Room 503 80.0 

Active Mud Tank 3 Active Pit Room 503 80.0 

Active Mud Tank 4 Active Pit Room 251 39.9 

Active Mud Tank 5 Active Pit Room 251 39.9 

Active Mud Tank 6 Active Pit Room 503 80.0 

Active Mud Tank 7 Active Pit Room 503 80.0 

Active Mud Tank 8 Active Pit Room 503 80.0 

Active Mud Tank 9 Active Pit Room 503 80.0 

Active Mud Tank 10 Active Pit Room 503 80.0 

Active Mud Tank 11 Active Pit Room 503 80.0 

Active Mud Tank 12 Active Pit Room 503 80.0 

Return Tank  Shaker Room 60 9.5 

Desilter Tank Shaker Room 60 9.5 

Desander Tank  Shaker Room 60 9.5 

Degasser Tank  Shaker Room 60 9.5 

Sand Trap Shaker Room 60 9.5 

Chemical / Slug Tank 1 Active Pit Room 126 
252 

20.0 
40.1 

Chemical / Slug Tank 2 Active Pit Room 126 20.0 

Trip Tank 1 Process Room 100 15.9 

Trip Tank 2 Process Room 100 15.9 

Stripping Tank (Mini Trip Tank) Stbd FWD Drill floor 8.8 1.4 

Slug/Pill Tanks 

The slug/pill tank is a small separate tank which holds a small amount of mud for special 
purposes.  The volume of mud in the slug/pill tank is denser than the mud in the drill string.  
The thicker mud stored here is used to slug the drill string when a drill pipe joint is broken out 
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during a trip.  It may also be used to displace mud out of the upper part of the drill pipe before 
pulling the pipe out of the wellbore. 

The Rig is equipped with two slug/pill tanks with a usable capacity of 20 m3 and are equipped 
with mud agitators and mud guns. 

Trip Tank 

The trip tank is a small capacity mud tank used to pump mud into the wellbore during a trip.  
When the drill bit comes out of the wellbore an equal volume of mud is pumped into the 
wellbore where the drill pipe was occupied. Similarly, when the drill bit goes back into the 
wellbore, the drill pipe displaces a certain amount of mud.  This volume of mud is tracked 
and stored into the trip tank for later use. 

The trip tank has a usable capacity of 8.69 m3 and is fitted with a level indicator. The 2500 
Supreme 8 x 6 x 14 centrifugal supercharging pump is driven by an electric motor rated at 
74.6 kW (30 hp) at 1200 rpm and pumps mud down the wellbore from the trip tank.  The tank 
has the capability for casing fill-up through the standpipe manifold only and is equipped with 
an SDI Instrumentation alarm and strip chart recorder. 

Additionally, the system is equipped with a stripping tank with 1.5 m3 capacity. 

3.2.4 Mud Mixing System (Tanks, Chemicals, Transfer Pumps, Drill Water, etc.) 

The mud mixing system is the main treatment process for the drilling fluids.  Drilling fluids 
returning from the wellbore contains drill cuttings, sand, particles and solids making the fluid 
too dense upon return to the drill string. To decrease and control the mud’s thickness, a 
treatment process is used which may include adding drill water, mud agitators, and/or 
chemical mixing (addition of barite/bentonite).  Barite and bentonite are commonly used as 
the mud additive because its chemical properties add weight to the drilling fluid. 

Chemical Mixing Tanks 

The following equipment is installed as part of the mud mixing system: 

  One big bag unit 

  Cell feeder 

  Filter unit 

  One skid mounted sack cutting unit 

  One mud additive liquid station with two pumps 

  Four high rate mixers 

  Density transmitters 

  One caustic mixing unit with 320-liter tank 

The big bag unit is used for transporting material from the unit to the mud mixers. The dosing 
screw feed rate is variable and is controlled from the video display unit (VDU). 
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The surge tank cell feeders feed barite or bentonite from the surge tanks to the mud mixers. 
The cell feeders are operated from the computer screen. The cell feeder consists of a feeder 
and a cell feeder butterfly valve, which is mounted on the feeder outlet. 

The sack slitting machine (SSM) is operated from the VDU on the skid. The machine cuts 
and empties the chemical sacks automatically and is fitted with a filter system to eliminate 
dust. The automatic system has capacity settings of 62 to 120 sackers per hour. 

The SLM filter unit contains a filter motor and purging valve. The filter unit motor runs 
continuously while the sack handling unit runs. The purging valve is opened for 0.5 seconds 
every 15 seconds while the system is in operation. 

The liquid additive skid contains two air driven diaphragm pumps to feed liquid chemicals. 
The pumps are skid mounted with dual outlet manifold. Inlet air pressure is adjustable with 
an air filter and pressure regulator and flow rate is adjustable with a needle valve for each 
pump. The liquid additives are added to the mix line downstream of the mud mixers or to the 
mud mixers directly. 

Three NOV mixing hoppers are installed in the sack store for mixing barite, bentonite, and 
sack materials. The mud mixers consist of a venture mixer, automatic isolation valve, and a 
hopper. The hoppers are equipped with a high-level switch sensor for either powder or mud. 
All mixing hoppers are fitted with dust extraction systems. 

One Ohmart/Vega radioactive density transmitter is mounted on a vertical pump upstream of 
the mud mixer. Radiation level 1 m away from the isotope source is 0.52µ Sv/t. The 
Norwegian radiation regulation allows exposure of 38,461 h/year, giving a safety factor 
greater than 14 according to the NOV Mud Mixing System Technical/Function Description 
F1081-Z-SA-001. 

Mixing occurs in two 20 m3 chemical mixing tanks with four high rate mixers fed from the dry-
bulk system, which is further detailed in section 3.2.6 Bulk System. 

Mixing and Transfer Pumps 

There are three 2500 Supreme mixing / transfer centrifugal mud pumps (8 x 6 x 14 size) with 
11.75 in. impellers, the pumps are driven by an electric motor with a power output of 112 kW 
at 1,800 RPM. 

Mud Gas Separator (Poorboy) 

The mud/gas separator, also referred to as the poorboy, removes entrained gas (methane, 
CO2, H2S, and others) from the drilling fluid. It is often used when there is a high content of 
gas in the mud.  The primary purpose of the mud/gas separator is to remove gas from mud 
when rig personnel are circulating a gas kick and mud out of a closed-in well. It has the ability 
to treat a higher capacity of gas than the vacuum degasser. 

The system is equipped with a NOV/RB Pipetech poor boy with a gas throughput of 5 m3 per 
hour. The gas discharge line size is 12 in. and is located 3 m above top of derrick. 

Desander / Desilter 

Desanders and desilters remove unwanted solids from the mud system. Each system 
removes solid through a cone-shaped hydrocyclone. The centrifugal forces of the spiral 
vortex provide an efficient rate of mud flow. The desander is located downstream of the shale 
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shakers, but upstream of the desilter. Desanders separate coarser solids and therefore 
require a larger cone size.  Other than their size, the desander / desilter operates identically. 

The system is equipped with a Brandt desilter assembly with 24 cones (4 in.) and a desander 
assembly with three cones (12 in.). 

The 9.5 m3 desilter settling tank receives mud from the desander and the 9.5 m3 desander 
settling tank receives mud from the poorboy. Additionally, the system is equipped with a 9.5 
m3 sand trap settling tank. 

Shale Shaker 

The shale shaker is the primary system on the Rig for removing cuttings from the drilling fluid.  
The shale shaker consists of vibrating sieves which have openings large enough for the mud 
and its smaller weighing material to pass through, but small enough to hold back cuttings. 

The system is equipped with six double deck Brandt VSM 300 shale shakers. Scalping 
screens to remove large volumes of large solids are provided on the upper deck, while finer 
mesh screens on the lower deck remove finer materials. Each shaker has a maximum flow 
rate of 120 m 3/hr. A gumbo separator is installed in front of the shaker box. 

From the shale shaker, the mud is transferred to the 9.5 m3 return settling tank. 

Vacuum Degasser 

Similar to the mud/gas separator, the vacuum degasser removes gases from the drilling 
fluids. The vacuum degasser works by pulling a vacuum on the mud and by increasing the 
surface area on the mud, so the bubbles have the ability to escape. Unlike the mud/gas 
separator, the vacuum degasser increases turbulence and removes entrained gas from mud 
which is normally circulated through the open mud tanks. Two Burgess Magna-Vac 1500 
model vacuum degassers are installed, including a 9.5 m3 degasser settling tank. 

3.2.5 Cement System 

The cement system delivers cement at a specified composition, pressure and volume to 
support cementing operations and to carry out certain kill operations when a higher operation 
pressure provided by the HP mud pump is required. 

The cement unit can be charged, or a batch tank can be filled using the LP mud mixing pumps 
in a kill operation. The control of the cement system is carried out locally on the cement unit, 
batch mixer and liquid additive system components. 

The Halliburton / HCS Advantage cement unit details are below.  

Parameter Cement Unit 

Owner Halliburton 

Free Placement Basis Yes 

Make / Type Halliburton / HCS Advantage 

No of Triplex Pumps 2 

Max Working Pressure 15000 psi 

Max Flow Rate (Total) 15.62 bbl / min 
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Parameter Cement Unit 

Unit powered by (electric/diesel) 2 x Diesel 500 HP CAT C15 Marine 
Engines  

Re-circulating mixing system: 
Capacity: 
Motor power: 

Yes 
26 bbl 
4.5 hp 

Liquid additive system Yes 
Premix/batch tank 
Quantity 
 
Capacity 

336 US gals / min 
2, Two equal volume tanks with one 
shared centrifugal pump 
100 bbl, 50 bbl /tank 

Pressure recorder Yes 
 

Cement Mixing 

Cement mixing is the most crucial part of the cementing process. Constant uniformity of the 
cement is required to ensure the blend of cement slurries meets design criteria upon 
placement of the wellbore.  Cement batch units are typically used for ensuring a 
homogeneous mixture.  Cement additives can be added to the batch units to satisfy specific 
conditions of the well. When pumped downhole, cement additive acts as an accelerator, 
retarder, dispersant or other reactant. 

The cement unit has a recirculating mixing system with a fully automatic, direct injection liquid 
additive system. Mixing occurs in a 6 bbl mixing tub and an 18 bbl averaging tub; there are 
two 100 bbl cement batch tanks. The mixed cement is then fed through the mud pumps to 
the cement manifold described in the following section. 

The cement unit is equipped with 2 triplex pumps with maximum working pressure of 15000 
psi and maximum flowrate of 15.62 bbl/min. 

Cement Manifold 

Discharge lines are routed to the cement standpipe manifold.  The cement standpipe 
manifold is connected to the choke and kill manifold. 

The cement manifold and cement pump discharge lines both have a working pressure of 
1035 bar (15,000 psi). The cement manifold and standpipe ID is 3-1/16 in. and the cement 
pump discharge line has a 2 in. ID. Cementing tubing is available in 3-1/2 in., 5-7/8 in., and 
6-5/8 in. sizes with a total length of 60 ft. 

3.2.6 Bulk System 

The bulk system provides storage for mud additives and cement. Bulk system components 
include: 

 Bulk transfer system 

 Mud hopper/shearing 

 Surge tank for barite/bentonite and cement 

 Barite/bentonite silos 



 
Rig Description 

Part 3 

 

Iss 01 / Rev 00 Hard copies are not controlled Page 66 of 140 
Rev Date: 14th February 2018  Safety Case  

 

 Cement silos 

Bulk Transfer System 

The main task of the bulk transfer system is to receive cargo, store it and discharge it.  
Throughout the transfer the dry bulk (cement, Barite, Bentonite) is stored in pressure tanks 
or atmospheric silos. 

The transfer rates depend largely on operating pressure and the properties of the product 
being transferred. 

Bulk loading stations are provided at both port and starboard sides of the vessel. The bulk 
air system is capable of transferring cement, barite, and bentonite simultaneously. 

An overview of the bulk capacities is presented in the table below 

Bulk Tank and Liquid Capacities 

Type Cement Barite Bentonite Liquid Mud Brine Base Oil 

Storage Tanks / 
silos (qty) 4 3 1 5 + 12 1 1 

Surge Tank (qty) 1 1 1 - - - 

Storage capacity 
storage tanks 452 m3 339 m3 113 m3 1834 m3 498 m3 498 m3 

Storage capacity 
active tanks - -  880 m3   

Storage capacity 
day tank 2 x 40 m3 - - - - - 

Storage capacity 
surge tanks 

1 x 8.5 
m3 1 x 6 m3 1 x 6 m3 - - - 

Barite and Bentonite System 

The Mud Control System (MCS) contains logic to transfer material from the bulk tanks to the 
surge tanks, between bulk tanks, from the loading stations to the bulk tanks, or to empty the 
dust collector.  

Transportation of bulk is done by: 

 Pressurizing the bulk tank 

 Routing up applicable valves between source and receiving tank 

 Opening purge valve 

 Opening bulk tank discharge valve 

Mud Hopper/Shearing 

The mud hopper/shearing is a large cone shaped device in which dry bulk components can 
be added to the mud to provide rapid dispersion and uniform mixing.  The mud hopper is 
powered by a centrifugal pump that transports the mud at high velocity. A dust extraction 
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system is provided to support separating personnel from mud mixing materials. No chemical 
extraction system is provided. 

Three NOV / DP 10 150L mud hoppers (one each for barite, bentonite and sack/dry supply) 
are equipped with 2500 Supreme feed pumps (8 x 6 x 14) driven by 112 kW motors. Each 
has a capacity of 1000 bbl/min. 

Surge Tank for Barite/Bentonite and Cement 

Surge tanks are used to neutralize the sudden pressures often present in the barite/bentonite 
and cement flowlines. 

Cement, barite and bentonite surge tanks are detailed in the table provided in the Bulk 
Transfer System section within section 3.2.6 Bulk System. 

3.2.7 Mud and Cement Control Systems 

The Rig’s mud system is controlled and monitored by an NOV supplied MCS. Computer 
operating stations are provided in the mud pump room and sack room for the bulk and low-
pressure mud system, and one is provided in the cement room for the cement system.  

The MCS controls the following systems: 

 Surge Tank discharge (dosing) to mixer 

 Bentonite/barite bulk handling and instrumentation 

 Cement bulk handling and instrumentation 

 Line valves and tank valves on bulk air system 

 Agitators, valves and pumps in LP mud systems (mixing and treatment) 

 Agitators, valves and pumps on brine, base oil and mud storage system 

 Gumbo, shale shakers and cutting screws 
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3.2.8 Managed Pressure Drilling System. 

 

 

 

 

 

 

 

 

 

 

 

 

 

  The MPD is an adaptive drilling process used to precisely control the annular pressure profile 
throughout the wellbore. The objectives are to ascertain the downhole pressure environment 
limits and to manage the annular hydraulic pressure profile accordingly.  

The Managed Pressure Drilling System is contained in four separate Modules located 
Starboard Aft of the West Saturn between KBC Crane number 3 and the Mud Process 
Module. 

Details of each module are listed below: 

Safekick MPD Choke Manifold 

Make Cortec  

Pressure Rating 3000 psi  

Size 7 1/16”  

Inlet / Outlet / Bypass 7 1/16”  

Chokes 2 x 3” & 

2 x 6” 

Cortec 

Choke Path Isolation Valves 7 1/16” & 

3 1/8” 
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Micro Motion Flow Meter (Metering) Manifold 

Make Cortec  

Pressure Rating / Coriolis Flow 
Meter 

1450 psi  

Pressure Rating / Valves and Piping 3000 psi  

Size / Coriolis Flow Meter 8 in  

Size / Valves and Piping 7 1/16”  

Inlet / Outlet / Bypass 7 1/16”  

 
Buffer Manifold 

Make Cortec  

Pressure Rating 3000 psi  

Valves 9 Electric ball valves actuated – 
fail in position 

Size / Valves 5ea. 7-1/16" 3K Single 
Compact Ball Valve 

1ea. 7-1/16" 3K Double 
Comact Ball Valve 

 

Relief Valves 2ea 3-1/8" 3K Single 
Compact Ball Valve 

 

Size / Relief Valves 2”  

 
Junk Catcher 

Make Cortec  

Pressure Rating 3000 psi  

Valves 6  

Size / Valves 7-1/16" Electric Actuated Ball Valves 

Filter Screen 2 installed in parallel 
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Rotating Device 

Make Mi-Swaco  

Model 21-1/4 in Below Tension 
Ring (BTR) Rotating Control 
Device 

 

Pressure Rating / Static 2500 psi  

Pressure Rating / Dynamic 1000 psi  

Maximum Speed Rating 200 rpm  

Minimum Throughbore 18.75 in  

Top and Bottom Flanges 21 ¼ in 10 k API 

 

RGH – MPD Joint 

Make Cameron  

SLA (Slim Line Annular) 1 Riser Annular 

Flow Spool 1  

Maximum outside Diameter 59.90 in  

Maximum Pressure Rating 2000 psi  

Flow Spool Outlets 2 Removable Goosenecks 

Flow Spool Outlet size 7 1/16”  

Flow Spool Outlet Valves 6” Double Piper Hyd. Ball 
Valves 

 

 
MPD Flow Spool Hoses 

Make Continental  

Size / Internal Diameter 5.9 in  

Pressure Rating 3300 psi  

Hoses 4 2 each side (per flow spool 
outlet) 

Length- total each side / flow spool 
outlet 

200 ft. 2 hoses joined together 

Specification API 17K  
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End Connections 7-1/16" 5K API 16BX hub 
SS inlaid BX156 

 

 
Swivels 

Make DSTI  

Flow Spool Hoses Swivel Size 6 in Quantity 2 (1 per flow line) 

RCD Bleed Hose Swivel Size 2 in Quantity 1 

Flow Spool Hoses Swivel Pressure 
Rating 

5000 psi  

RCD Bleed Hose Swivel Pressure 
Rating 

5000 psi  

Flow Spool Hoses Swivel End 
Connections 

API 7-1/16 5K 
HUB CONNECTION 

 

RCD Bleed Hose Swivel End 
Connections 

API 2-1/16" 10K 
HUB CONNECTION 

 

 

Control Umbilical’s 

Make  

Electro – HYD control umbilical (for RCD) 1 

Length – Electro – HYD control umbilical (for RCD) 450 ft. 

Outside Diameter – Electro – HYD control umbilical 4.4 in 

 
IRJ HPU (Hydraulic Power Unit) 

Make Cameron 

Model MPD HPU 5050102-51 

Design Specification API 16D 

 
           IRJ CCU (Central Control Unit) 

Make Cameron 

Function IRJ (RCD, valves and SLA) 
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Pressure Relief Valves 

Quantity in MPD System 4 

Location – All PRV, s Buffer Manifold 

Pressure Rating 10000 psi 

 

PD Handling Tools 

           Bearing Assembly (BA) 

Make Mi-Swaco 

 Quantity 3 

OD 18 3/4 in 

ID 9-1/2 in 

 

Bearing Assembly Running Tool (BART) 

Make Mi-Swaco 
 

Quantity 2 1ea. 6 5/8 in connections 
 
1ea. 5 ½ in connections 

 

Float Subs 

Quantity 3 
 

3 

7-5/8’’ REG Pin x Box 
 
6-5/8’’ REG Pin x Box 

OD 10’’ 
 
8-1/4’’ 

7-5/8’’ REG Pin x Box 
 
6-5/8’’ REG Pin x Box 

ID 3’’ 
 
2-13/16’’ 

7-5/8’’ REG Pin x Box 
 
6-5/8’’ REG Pin x Box 
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3.3 Blowout Preventer (BOP) Systems 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

As discussed in section 3.2 Mud and Cement Systems, primary well control is achieved by 
the use of drilling mud to provide sufficient hydrostatic head pressure to prevent the ingress 
of formation fluids into the well bore. In the event that the primary system of well control 
becomes inadequate, resulting in formation fluids entering the well bore – a situation termed 
a “kick” - or in an emergency situation, secondary well control is achieved by means of a 
blowout preventer (BOP), diverter and the choke & kill system. 

The secondary well control system is one of the most critical systems used during drilling and 
well control.  It is the last line of defence against loss of well control. 

The 18¾”, 15,000 psi (1,034 bar) National Oilwell Varco (NOV) Shaffer® Blowout Preventer 
(BOP) Stack assembly consists of a Lower Marine Riser Package (LMRP) and a lower BOP 
stack. The BOP stack is used to control wellhead pressure while drilling, shut in the well, strip 
out drill pipe under moderate wellbore pressure, and (in emergencies) shear off the drill string 
and seal the wellbore pressure. This controls wellhead pressure in all phases of drilling. The 
BOP stack is capable of controlling wellhead pressures upwards to 15,000 psi (1,034 bar). 

The seal is a reinforced elastomeric packing element which resembles a large rubber-like 
doughnut.  The advantage of the annular BOP is the ability to squeeze varying drill collars, 
drill pipe, casing or tubing. It is often used in conjunction with the ram BOP because the 
annular BOP cannot withstand extreme reservoir pressures often present in shallow gas 
bearing sands. 

The ram BOP typically features: 

 Pipe ram(s): designed to close and seal around the Drillpipe 

 Variable ram(s): designed to close and seal a wider range of pipe diameters 
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 Blind ram(s): seal against each other to seal the wellbore in the absence of the Drillpipe 

 Blind/shear ram(s): used for rapid disconnection from the wellbore. The ram is able to     
shear the drill string and seal high pressure well fluids freeing the upper portion of the drill 
string from the wellbore 

Each rig must confirm that the BOP operating system is designed and maintained in 
accordance to API standards.  The API standards include: 

 API Standard 6A and 16D or equivalent, “Specifications for Control Systems for Drilling 
Well Control” 

 API Standard 53, “Standard for Blowout Prevention Equipment Systems for Drilling Wells” 

 API Standard 16D or equivalent, “Specifications for Control Systems for Diverter 
Equipment” 

Further, the Corporate “Shaffer / NOV Subsea BOP Standards DIR-37-0165” Directive details 
requirements for a plan to ensure the rig is fully prepared before running or pulling the subsea 
BOP.  

The plan must contain at a minimum, step by step listing of the planned work tasks: 

 Directives/Procedures relevant to the operation 

 Planned maintenance due on the BOP 

 Repair tasks not resolved at last overhaul 

 Non-conformities to be rectified 

 Spare parts required 

 Location of spare parts incl. PO number on parts ordered 

 Equipment operations procedures 

 Crew competence overview/statement 

 Need for external resources 

 Class activities to be performed while the BOP is at surface 

The BOP assemblies are equipped with three 18-3/4 in. Shaffer NXT ram preventers with a 
working pressure of 15,000 psi (1,034 bar), and are rated for H2S service. The lower and 
middle preventers are triple ram while the upper preventer is single ram.  

The Primary and Secondary BOP Stacks come complete with Guide Frame and Pick Up 
Attachments, the bore size is 18 3/4” with a working pressure of 15000 psi. The hydraulic 
well head connector is an 18 ¾” Drill-Quip DX-DW (Dressed for 27” Wellhead) working 
pressure is15000 psi. 

The specifications of the of the Primary and Secondary BOP stacks is provided in the three 
following tables below from bottom to top. 



 
Rig Description 

Part 3 

 

Iss 01 / Rev 00 Hard copies are not controlled Page 75 of 140 
Rev Date: 14th February 2018  Safety Case  

 

3.3.1 Lower Triple Preventer Specification 

Equipment Lower Triple Preventer 

Quantity 3, Lower cavity has reversible ram 
capability, can be either test ram or 
BOP ram depending on orientation of 
ram block 

Bore Size 18 ¾” 

Working Pressure 15000 psi 

Make Shaffer 

Model   NXT, 3ea 14" UL2B operators 

Type (single / double) Triple 

Ram Locks Yes, 2ea Ultralock II on both upper and 
middle cavity, lock on lower reversible 
ram cavity with Independent Locking 
Function (ILF) 

Preventers connection type -top API 18-15M BX-164 Stdd top 
 

Preventers connection type -bottom API 18-15M BX-164 Flg btm 
 

Side outlets 
Size 
Connection Type 

Yes 
3 1/16” 
API 3-15M BX-154, Studded 

 
3.3.2 Middle Triple Preventer Specification 

Equipment Middle Triple Preventer 

Quantity 3, Upper two cavities with 22" doors and 
lower with 14" door 

Bore Size 18 ¾” 

Working Pressure 15000 psi 

Make Shaffer 

Model   NXT, 2ea CVX with 22" operators/1ea 
14" UL2B operators 

Type (single / double) Triple 

Ram Locks Yes, 2ea Poslocks on 22" operator, 1ea 

Ultralock II on the lower 14" operator 
Preventers connection type -top API 18-15M BX-164 Stud top 

 
Preventers connection type -bottom API 18-15M BX-164 Flg btm 

 
Preventers connection type -top API 18-15M BX-164 Stud top 
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Side outlets 
Size 
Connection Type 

Yes 6 
3 1/16 

API 3-15M, BX-154 
 

 

3.3.3 Upper Preventer Specification 

Equipment Upper Single Preventer 

Quantity 1 

Bore Size 18 ¾” 

Working Pressure 15000 psi 

Make Shaffer 

Model   NXT 

Type (single / double) Single 

Ram Locks Yes, Poslock on 22" operator 

Preventers connection type -top API 18-15M BX-164 Stdd top 
 

Preventers connection type -bottom API 18-15M BX-164 Flg btm 
 

Side outlets 
Size 
Connection Type 

Yes 
3 1/16” 
API 3-15M BX-154, Studded 

 
The Blowout Preventers are stored on a designated stand on the portside and starboard side 
aft of the moonpool. They are moved into position for launching by use of a Trolley system. 
An active guidance system is installed to guide the BOP through the moonpool safely. Four 
overhead BOP crane trolleys (2 x 240 mT + 2 x 35 mT) for BOP/Lower Marine Riser Package 
((LMRP)) servicing are installed.  The BOP trolley SWL is 540 mT. There is also a Radoil 
slope indicator for the BOP installation. 

A hydraulic test station with a Clover Tool Co. CTU-20P-DT hydraulic test pump (1,551 bar 
pressure rating) is arranged to enable full pressure tests through the BOP and LMRP test 
stumps integrated into the stand. The H4 15k BOP test stump has 15,000 psi (1034 bar) test 
pressure and the H4 10k LMRP test stump has a 10,000 psi (690 bar) test pressure, both are 
sized 18-3/4 in and are prepared for VX/VT gasket profiles. 

The Rig has an emergency BOP recovery system consisting of four slings and four shackles 
mounted on the LRMP, and is rated to 363 mT (800,000 lbs.). 

3.3.4 Lower Marine Riser Packages 

The Shaffer 18 ¾” 1000 psi lower marine riser packages (LMRP) act as an interface between 
the riser system and the BOP stack that can be disconnected if a need for moving the Rig 
arises. The Lower Marine Riser Package (LMRP) houses two independent subsea control 
pods that contain all the primary system controls for the lower stack and LMRP functions. 
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The LMRP is independently retrievable from the lower BOP stack. In an emergency when 
conditions require the drilling vessel to leave the wellsite, the LMRP can be disconnected 
from the lower BOP stack and brought to the surface. In this manner, the control pods (with 
all the stack controls) are protected from damage. The LMRP accommodates the subsea 
control pods for the BOP stack control system. It also permits the riser and the BOP control 
pods to be tripped separately from the BOP stack.  

Typical components of the LMRP include: 

 Hydraulic connector 

  Riser adapter 

  Flex or ball joint 

  Annular BOP 

Hydraulic Connector 

The hydraulic connector connects to the upper mandrel of the BOP stack and allows the 
LMRP to be disconnected from the BOP stack. The pressure rating of the hydraulic connector 
is equal to that of the annular BOP above it. 

The Drill-Quip DX-10 18-3/4 in. hydraulic connector has a working pressure of 10,000 psi 
(689 bar), and is fitted with a hot stab for underwater intervention with the ROV. 

Riser Adapter 

The riser adapter is the uppermost piece of equipment on the LMRP the riser adapter 
connects the string of riser pipe (with rigid conduit lines and choke and kill lines) to the LMRP 
assembly. The flex loops from the rigid conduit and choke and kill stab assemblies are 
connected to the riser adapter. To prevent wear of the lower portion of the riser adapter by 
the drillstring, a non-retrievable wear bushing is installed with a retainer ring at the bottom of 
the adapter. 

The Shaffer Class “H” FTH 18-3/4 in. riser adapter has a 10M flanged bottom and rigid loop 
connection lines to the riser. The riser adapter is complete with two integral 3 1/16 in. 15K 
choke & kill hubs, two 9/16 in. hydraulic hubs and one 4-10M "DB" boost valve assembly. 

Flex and Ball Joints 

A flex or ball joint is mounted between the annular preventer and the riser adapter on the 
LMRP. The flex joint bends laterally to prevent excessive bending moments from being 
exerted on the marine riser and the LMRP and BOP components. A flex joint typically allows 
10 degrees of offset from vertical. 

The flex joint is an Oilstate 18-3/4 in. with a 10 M BX-164 flanged bottom connection for 
mating to the SBOP studded top. Its max deflection is 10 degrees and max working tension 
of 3.0 million lbs. 

Annular BOP 

An annular BOP is a large valve installed on the LMRP, that, when closed, forms a seal in 
the annular space between the pipe and well bore or, if no pipe is present, in the well bore 
itself. 
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There are two Shaffer annular subsurface BOPs with an 18-3/4 in., 10 M studded top and 
18-3/4 in. – 10 M flanged bottom. 

Diverter System 

The diverter is provided as a means of redirecting an unexpected release of well fluids to 
safe location.  During most drilling events the diverter vents are closed and the mud return 
flows upward in the annulus casing, the diverter directs the flow of return mud into the Rig's 
mud return flowline. During emergency operations, the diverter can be used to control low 
pressure kicks or to divert dangerous gases away from the Rig through the overboard valves 
and piping attached to diverter housing. When the activation of the diverter occurs, the vents 
open providing a safe discharge for the well fluids. 

The packing element in the diverter housing closes the seals around the drill pipe to prevent 
shallow gas kicks from venting on the drill floor. When the diverter packing element is closed, 
valves in the flowline and vent lines direct the flow overboard. The valves in the system are 
selectively sequenced through the diverter control system and operate in conjunction with 
the packing element. The selective sequencing prevents the flow being shut in by operating 
each valve and the packing element in a predetermined sequence. 

The Rig is equipped with a NOV Shaffer / 21-500-75 fixed BOP diverter with a maximum bore 
size of 21-1/4 in. It has working pressure of 500 psi. The system is fitted with five diverter 
outlets with the following specifications: 

  One ANSI 6 in. – 300# 

  One API 4 in. – 10m 

 Three ANSI 18 in. – 300# 

Diverter Flow Lines 

Two 18 in. (OD) diverter flowlines run from the diverter to overboard outlets. The system is 
equipped with two diverter valves with a 35 bar (500 psi) working pressure rating. The 
hydraulic valves can be controlled remotely from the driller’s cabin, Toolpusher’s office and 
the local diverter Shaffer control panels. 

The diverter control panel is a Cad Control System located under cantilever. The diverter 
control panel is located in the driller's cabin and the remote-control panel is located in DSL 
office. 

Choke and Kill System 

The choke and kill system is a critical component of the secondary well control. The primary 
function of the BOP is to seal the hole and confine the fluids in the well bore, which might 
cause a downhole pressure build-up that can over pressurize and/or fracture the formation 
allowing the formation fluids to come to the surface. By circulating the kill-weight (high density 
mud that can exert hydrostatic pressure at the point of influx in a well bore and shut off flow 
into the well) fluid at or below the depth of a kick, under controlled pressure conditions, the 
kick fluids in the well bore can be circulated to the surface, thereby restoring primary control 
over the formation pressures. The choke & kill system is used to allow controlled circulation 
of well under pressure and maintain a constant bottom hole pressure while circulating out a 
kick. 
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The main components of the Choke and Kill System are: 

 Choke and Kill Manifold 

 Choke and Kill Line 

Choke and Kill Manifold 

The choke and kill manifold is the arrangement of piping and valves, through which the drilling 
mud is circulated when the BOP is closed to control the pressures encountered during a kick. 
The manifold is located on the drill floor. 

The NOV Anson choke manifold has a nominal size of 3-1/16 in., and a maximum working 
pressure of 1,034 bar (15,000 psi). The choke and kill lines connected to the subsea BOP 
stack are described in the following sections. 

The Rig is equipped with two Expro SCB Manual 3-1/16 in. adjustable chokes and two Expro 
SCB hydraulically motorized 3-1/16 in. power chokes.  The power choke NOV remote control 
panel is located in the driller’s console and the Anson local control panel is located on the 
choke and kill manifold. The choke manifold is equipped with two glycol injection points. 

Choke and Kill Line 

The choke line is the high-pressure pipe leading from the outlet on the BOP stack below the 
ram blowout preventers, to the choke manifold. During well control operations, the fluid under 
pressure in the wellbore flows out of the well through the choke line to the choke manifold. 

The kill line is the high-pressure pipe leading from the choke manifold to BOP stack below 
the ram blowout preventers. The kill lines are used to pump high density mud into the well 
when it is not possible to pump it down the drill string. 

The BOP system on the Rig is fitted with one flexible Technip Coflexip kill line to the subsea 
BOP stack. The line has a 3-1/16 in. ID with a 1,034 bar (15,000 psi) working pressure. The 
line is rated for H2S service. 

The BOP system on the Rig is fitted with one flexible Technip Coflexip choke line returning 
to the manifold. The line has a 3-1/16 in. ID with a 1,034 bar (15,000 psi) working pressure. 
The line is rated for H2S service. 

The BOP system on the Rig is fitted with three each choke and kill fail-safe hydraulic dual 
valve block, with valve size of 3 1/16 in. and working pressure rating of 15000 psi. 

Marine Riser System 

The marine riser system is used to provide fluid conduit to and from the well bore, i.e., it 
extends the well bore from the BOP to the drilling Rig.  

Among its applications are: 

 Support auxiliary lines, such as high-pressure choke and kill lines, mud booster lines, and 
hydraulic conduits 

 Guide the drill stem and other tools from the Rig to the well head 

 Provide means of running and retrieving the BOP assembly from the Rig to the wellhead 
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The total riser length is 3000 meters and consists of 21 in. OD Shaffer API 5L X 80 buoyant 
joints as detailed in the following table: 

Marine Riser Joints Specifications 

Make /Model Shaffer/FT-H 

Type Riser Connectors Bolted 

Dogs 8 ea. Bolts 

OD 21” 

ID 19.25” 

Weight of one complete joint (in the air) 38,007 lbs nominal 

90 ft, 10000 Riser Joints 17 

90 ft, 8000 Riser Joints 22 

90 ft 6000 Riser Joints 22 

90 ft 4000 Riser Joints 22 

90 ft, Buoyant Joints 18 

90 ft Slick Joints 9 
 
The buoyancy modules reduce the weight in water of the fitted lengths that is supported by 
the Rig. 

Each riser joint is equipped with: 

 Choke and kill line (two 4 in. ID at 1034 bar each) 

 Pressure booster line (one 4 in. ID at 517 bar each) 

 Hydraulic lines (two 2.323 in. ID at 345 bar each) 

The Shaffer 1,000-ton riser spider guides the riser sections through the rotary table and the 
1,000-ton riser gimbal provides shock absorption and even weight distribution on the spider. 
Both the spider and gimbal are 75-1/2” through bore.  There is also a Shaffer riser angle 
indicator with three monitors, one each at the drillers’ panel, Toolpusher panel and central 
control console. 

Buoyancy Modules 

The marine riser system is equipped with two sets of Buoyancy Modules.  Their specifications 
are provided in the table below: 

Buoyancy Module Specifications 

Parameter Set 1 Set 2 

Make Matrix, Ultra-Light CPR / Trelleborg, 
Ultra M.I. S 

Quantity of buoyed riser joints 101 (17 + 84) - 

Riser tube OD, in. 21 21 
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OD of buoyed riser joints 54-1/2” 54” 

Length of each module 17 ft, 5 modules (10 elements 
per joint 

17 ft, 5 modules (10 
elements per joint) 

Volume of each Module - 180.4 ft3 

Buoyancy in Seawater Nominal uplift per module is 
7103 lbs 

Nominal uplift per 
module 6225lbs / 
5373lbs 

Rated water depth 2000ft,4000ft,6000ft, 8000ft & 
10,000ft 5000ft & 7500ft 

Pup Joints 

Marine riser pup joints length and quantity are provided in the table below: 

Pup Joint Specifications 

Quantity Length (FT) 

2 65 

1 40 

1 25 

2 20 

1 15 

2 10 

2 5 

 

Telescopic Joint 

The telescopic joint, also known as slip joint is installed at the top of the marine riser to: 

 Compensate for vertical movement of the Rig 

 Provide means of connecting the diverter assembly to the riser 

 Provide termination for riser auxiliary lines to the flexible hoses at the Rig 

 Provide attachment points for the riser tensioning system 

The telescopic joint is made up of an outer barrel attached to the top joint of the marine riser 
and an inner barrel attached to the diverter assembly. The riser tensioner lines are attached 
once the telescopic joint is lowered below the rotary table (drill floor). Details below  

Telescopic Joint 

Quantity 2, one in service, one spare 

Make / Type Shaffer/FT-H 

Size (ID) 18 ¾” 
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Stroke 65 ft 

Double seals Yes 

Spare Telescopic Joint Yes 

Type of Rotating support ring for Riser 
Tensioners 
 
Connection Points 

Shaffer 

16ea 

 

Riser Tensioning System 

The riser tensioning system is designed to maintain the required amount of tension on the 
marine riser while compensating for the Rig’s movement. The system is an assembly of 
strong cables connected to the outer barrel of telescopic joint and a hydro-pneumatic piston 
and cylinder sheave assembly. The tensioning system supports the weight of the riser joints 
by applying tension to the outer barrel of the telescopic joint. 

There are eight dual Shaffer riser tensioners each with a capacity of 225 kips and a max 
stroke of 12.5 ft. The wireline size is 2.5 in. and has a line travel of 50 ft.  The tensioning 
system is equipped with independent air compressors and an independent air-drying unit. 

3.3.5 BOP Control System 

The BOP control system is used to operate the secondary well control equipment including 
the BOP stack, diverter and choke and kill manifold. The control system stores energy usually 
in the form of pressurized hydraulic fluid to operate the BOP system components. Discharge 
of the well fluids from a BOP system to the marine environment is also managed using the 
BOP control system. 

Surface Accumulator Unit 

The accumulator provides hydraulic power to the BOP stack for normal and emergency 
operations. West Saturn is provided with a Shaffer Mux subsea accumulator with a total 
useful accumulator volume of 420 US gallons while on the surface; subsea capacity is 
dependent upon operating depth.  

The fluid reservoir capacities are as follows: 

 4050 US gallons of soluble oil 

 3400 US gallons of oil/water mixture 

 550 US gallons of glycol 

The control manifold has remote operated SPM valves and the regulator is shear seal, 
remote operated. The systems working pressure is 5000 psi. 

The accumulator hydraulic power unit is equipped with two electrically driven triplex 112kW 
pumps delivering 9.91 m3/hr at 345 bar output pressure. 
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Remote Control Panels 

The system is equipped with two Shaffer remote control panels. One is located in the Driller’s 
Cabin and one is located in the Toolpusher office. Each panel has the ability to operate the 
main closing unit valves directly.  There is also remote control of both the system pressure 
and annular pressure regulators. 

Additionally, the Rig has four Shaffer/Kongsberg portable acoustic emergency BOP control 
system capable of LMRP connector release and shear ram closing. 

Subsea Accumulators 

BOP control system subsea accumulator details are provided in the table below: 

Subsea Accumulator Specifications 

Quantity 
Capacity per Accumulator, W / O Pre-

charge (gallon) 
Bottle Working Pressure (psi) 

3 80 7500 

2 160 7500 

6 15 7500 

4 28 5000 

3.3.6 Subsea Completion Tree and Handling Systems 

If installed, the subsea completion tree, often called the Christmas tree, is located directly on 
top of the wellhead on the sea bed floor.  The completion tree controls the flow of well fluids 
through a series of pressure gauges and valves. In some instances, rigs will drill over a 
platform where a surface completion tree is equipped. 

A control panel controls the operations of the completion tree.  The valves can be operated 
locally, remotely, or by an emergency shutdown (ESD) system. 

API Standard Requirements 

Each rig must confirm that the subsea completion tree is designed and maintained in 
accordance to API standard 17D, “Specification for Subsea Wellhead and Christmas Tree 
Equipment”. A confirmation statement from the client must be provided suggesting the control 
system for the subsea completion tree was designed to specified requirements. 

The xmas tree handling equipment in and around the moonpool area consists of: 

 Two xmas tree skids each with a SWL of 120 tons 

 One baseplate trolley with a SWL of 700 tons 

 One Compensated Knuckle Boom Crane for running Trees with a SWL OF 165 Tons, the 
Aux well can also be used to run Trees using Drill Pipe 

The interface between the extended well test system and the Rig topside equipment and 
systems is detailed in the Extended Well Test System P&ID.  
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4 PLANT AND UTILITIES 

4.1 Power Generation and Distribution 

Main power for the Rig is generated by the diesel engines and generators located in the 
engine room.  The generator sets are connected to a series of switchboards that carries the 
electricity from the transformers to the designated end users (accommodation, mud pumps, 
Drawworks, etc.) throughout the Rig. 

The main power generating system consists of three physically separate engine rooms (port, 
center and starboard) that are contained within an A-60 rated compartment with three 
independent electrical systems. 

Six diesel generators are installed (two in each engine room) to supply 11kV electrical power 
to three main switchboards. One switchboard is located inside each main engine room. 
Additionally, one emergency generator is installed, supplying 440 VAC to the emergency 
switchboard as described in Emergency Power Systems. The diesel engine and generator 
specifications are given in the table below  

4.1.1 Power Generator Details 

Parameter Specification 

Diesel Engines 

Quantity 6 

Make / Type HIMSEN 16H32/40V 

HP 10.877 

Maximum continuous power (per engine) 
At rotation speed, of 

8000 kW 
720 rpm 

Starting Method Compressed Air 

Equipped with Spark Arrestors Yes 

Mufflers installed Yes 

Total fuel consumption, drilling (average) 375 bbl/day 

AC Generator 

Quantity 6 

Make / Type ABB / AMG 0900 XU10 

Maximum continuous power (per 
generator) 
At rotation speed, of 
 

 
8750 kVA, (7000 kW @ p.f. 0.8) 
720 rpm 
 

Output 11,000 volts 
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The Rig’s electrical system has three 11 kV switchboards, one each located inside port, 
center and starboard main switchboard room. Power is distributed to all consumers and 
cascaded down to lower voltages through transformers and distribution systems from these 
switchboards. 

Four power transformers are provided with the following specifications: 

 Set 1 Set 2 

Quantity 2 2 

Make / Type ABB / Resibloc 
 

Sanil / Cast resin dry type 
 

Continuous power - each (kVA) 7200 7200 

Output Volts 11,000 kV / 690 V 11,000 kV / 440 V 

Frequency (Hz) 60 60 

The 690 VAC distribution system for main drilling consumers (e.g. mud pumps, top drives, 
and Drawworks) is installed inside a designated switchboard room in the drilling topsides port 
forward below the drill floor. 

A 440 VAC distribution system is installed to supply larger consumers throughout the vessel 
with a main distribution switchboard located inside each main engine room, forward auxiliary 
machinery space, as well as in a designated switchboard room in the drilling topsides port 
forward and below the drill floor. 

Lighting and small power consumers are supplied through a 220 VAC distribution system 
with switchboards located inside each main engine room, forward auxiliary machinery space, 
switchboard room in the drilling topsides port forward and below the drill floor. 

The Main and Emergency Power Generation One Line Diagram are provided in  

All listed distribution systems above are fully redundant and can be fed from switchboards 
located either port, center or starboard through individual transformers, with a possibility to 
interconnect switchboards in case of emergency or for maintenance purposes. 

Average fuel consumption per main engine is 10-15 mT per day during drilling operations 
and 20-25 mT per day during transit. 

The main engines do not have maximum heel and pitch operating limits. 

4.1.2 Emergency Shutdown 

Emergency shutdown switches for the complete power system (AC and DC) are located at 
the following points: 

 Forward lifeboat stations 

 Bridge 

 Emergency headquarter forward 
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 Emergency Headquarter Aft (Foam room aft) 

Emergency Power Details 

The emergency power generation system supplies electrical power in the case of a power 
outage. It powers an emergency switchboard that distributes power to essential emergency 
users on the Rig. The emergency power generation system is intended to run until failure in 
emergency situations. 

The Rig is equipped with one emergency diesel-driven generator located at upper deck level 
portside forward. This generator provides power for various consumers as required by class 
and flag state regulations. The load shedding consists of a preferential trip (EP-41). If the 
emergency generator is at capacity, it will trip the bus- tie between emergency generator 
switchboard and the Forward No. 2 AC440v feeder panel. If the fire pump is started, the 
knuckle boom crane will be tripped. 

Details of the emergency power system are provided in the table below: 

Emergency Power System 

Parameter Specification 

Engine 

Quantity 1 

Make / Type MTU 12V 4000 P81 

Maximum output 
At rotation speed, of 

2,145.60 hp / 1,600 kW 
1800 rpm 

Automatic Starting Yes 

Starting Method Automatic electric (Battery); with manual (hydraulic) 
back-up arrangement 

Max, angle of operation 22.5° (transverse direction), 10° driving end up 
longitudinal direction 

AC Generator 

Quantity 1 

Make / Type Leroy Somer / LSAM 51.2 S55 

Maximum output:  
At rotation speed, of 

1687.50 kVA, 1350 kW @ p.f 0.8 
 
1,800 rpm 

Output 440 Volts 

Capable of back-feeding power to main 
bus 

No 
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Emergency Switchboard (ESB) 

All emergency power supplies are fed via the emergency switchboard panel. A single 440 
VAC supplied ESB is installed inside a designated A60 insulated machinery space inside the 
accommodation, portside forward on upper deck level. This system can be fed from various 
supplies during normal operational condition and will be fed from the diesel engine driven 
emergency generator during blackout condition. A 220 VAC emergency feeder panel is 
installed in the same machinery space as the 440 VAC ESB and emergency diesel generator 
for smaller consumers and emergency lighting supply. 

The ESB consists of the following panels: 

 One emergency generator main and auxiliaries panel 

 One incoming shore connection panel (440 VAC, 1000 A maximum) 

 One bus-tie panel from port forward thruster 440 VAC auxiliary supplies 

 One bus-tie panel from starboard forward thruster 440 VAC auxiliary supplies 

 One incoming 440 VAC feeder panel from port forward main 440 VAC switchboard (for 
main supply during normal operational condition) 

 One 440 VAC emergency feeder panel (for distribution to consumers including 440/220 
VAC transformer for supply of 220 VAC emergency switchboard) 

 Two 220 VAC Emergency feeder panels (for distribution to consumers). The ESB is 
suitable to the following circuits 

 General service battery charger & discharger board 

 Battery charger & discharger board for Emergency generator engine 

 Emergency generator/engine Hydraulic System 

 Elevator 

 Aft / Forward & Helideck Foam System 

 Whistle 

 HPR System 

 Mud mix transfer pump 

 Bop control pump / UPS unit 

 Emergency Crane 

 EWT Emergency Feeder 

 Emergency power Dist Board 

 Battery room exhaust fan 

 Forward breathing air compressor 

 Port & Starboard E/R main air compressor (each 1 set) 
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 Port & Starboard E/R supply fan (each 1 set 

 Hyd Power unit for V/V control system 

 Emergency generator engine jacket water heater 

 Helideck foam system 

 W/H unit cooler 

 Helideck reception room unit cooler 

 Helicopter refuel system 

 Watertight sliding door 

 Emergency shut-off v/v fire damper system 

 MY/HF transmitter 

 Power supply / charger for radio 

 Emergency power distribution board 

 UPS for communication room 

 UPS for navigation instrument room 

 UPS for Radar 

 UPS for Helideck Lighting 

 Process station 

 Gas detection system 

 PA rectifier (2 sets) 

 Navid aid central control panel 

 Navigation lighting control panel 

 Fire Alarm control panel 

 Engine control console 

 Navigation & safety equipment distribution board 

 HVAC system 

 Others required by Class and concerned parties 

 Helideck service crane 

Emergency Generator Start Up 

There is one set of lead acid emergency generator starting batteries for automatic start-up 
located in the emergency generator room. 
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4.1.3 Uninterruptable Power System 

The Uninterruptible Power System (UPS) as the name implies, provides a highly reliable last 
resort battery back- up when main and emergency power fails. The UPS is capable of 
maintaining power supply to essential controls and systems as a stand-alone power source 
for a short period of time. All UPSs have a minimum guaranteed battery power supply of 30 
minutes. 

All UPSs also have secondary power available supplied via the emergency switchboard, 
detailed in the section above. UPSs on-board are presented in the table below: 

Name Location Users 

UPS 1 Navigation Instrument 
Room, MD 
 

DP Gyro 1 (Communication Room) 
DP Wind Display 1 (Wheelhouse) 
HIPAP Transceiver 1 (HPR Compartment – 
Port) 
NDUA 1 (Communication Room) 
SDP, Operator Station 01 (Wheelhouse) 
HiPap, Operator Station 06 (Wheelhouse) 

UPS 2 EL Trunk, MD-Starboard DP Gyro 2 (Communication Room) 
DP Wind Display 2 (Wheelhouse) 
DPS 132 (Wheelhouse) 
INMARSAT Demod (Wheelhouse) 
GPS L1/L2 Antenna (Radar Mast) 
INMARSAT (Radar Mast) 
IALA Antenna 1 (Top of Wheelhouse) 
IALA Antenna 2 (Top of Wheelhouse) 
NDUB1/C1 (DP Backup Room) SDP, Operator 
Station 02 (Wheelhouse) 
Datalogger, Operator Station 8 
(Wheelhouse) 

UPS 3 DP backup Room DP Gyro 3 (DP Backup Room) 
DP Wind Display 3 (DP Backup Room) 
HIPAP Transceiver 2 (HPR Compartment – 
Starboard) 
DPS 232 (DP Backup Room) 
Spotbeam Demod (DP Backup Room) 
GPS GLONASS Antenna (Aft Stern Mast) 
Spotbeam (Top of Derrick) 
SDP, Operator Station 04 (DP Backup Room) 
HiPap, Operator Station 07 (DP Backup 
Room) 

UPS-5 General Electric Room, 
Forward Upper Deck 

OPC+EV, Operator Station (Wheelhouse) 
Operator Station 33 (Wheelhouse) 
WCI, Operator Station 35 (ECR) 
Operator Station 37 (Drillers Cabin) 
Load Calculator, Operator Station 40 (Wheelhouse) 
TC Panel, TC CP01 (Wheelhouse) 
RMS Operator Station, Operator Station 10 
(Wheelhouse) 

UPS-5A General Electric Room, 
Forward Upper Deck 

Thruster 1, Field Station 31 (Thruster Room 1 – 
Central Bow) 
Thruster 2, Field Station 32 (Thruster Room 2 – 
Port Bow) 
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Name Location Users 

Thruster 3, Field Station 33 (Thruster Room 3 – 
Starboard Bow) 
Ballast/Bilge/Fluid/Topside, Field Station 45 
(General Electric Space) 
Ballast/Bilge/Fluid/Topside, Field Station 46 
(General Electric Space) 
Fire and Gas Detection System, Field Station 49 
(General Electric Room) 
Fire and Gas Detection System, Field Station 50 
(General Electric Room) 
ESD System, Field Station 51 (General 
Electric Room) 
NDUA 2 (General Electric Space) 

UPS-5B General Electric Room, 
Forward Upper Deck 

Thruster 4, Field Station 34 (Thruster Room 4 – 
Port Stern) 
Thruster 5, Field Station 35 (Thruster Room 5 – 
Starboard Stern) 
Thruster 6, Field Station 36 (Thruster Room 6 – 
Central Stern) 
PMS, Field Station 37 (Main Switchboard 
Room – Port)1 
PMS, Field Station 38 (Main Switchboard 
Room – Port) 1 
PMS, Field Station 39 (Main Switchboard Room 
– Center) 1 
PMS, Field Station 40 (Main Switchboard Room 
– Center) 1 
PMS, Field Station 41 (Main Switchboard Room – 
Starboard) 1 
PMS, Field Station 42 (Main Switchboard Room – 
Starboard) 1 
Engine Control Panel, Field Station 43 (ECR) 1 
Engine Control Panel, Field Station 44 (ECR) 1 
NDUA 3 (Port Main Switchboard Room) 

UPS-6 
 

Pipe and EL Trunk, 
Accommodation, 
Navigation Deck 
 

Operator Station 32 (Wheelhouse) 
WCI, Operator Station 36 (ECR) 
History Station, Operator Station 41 
(Communication Room) 
TC, Operator Station 05 (Wheelhouse) 
TC Panel, TC CP01 (Wheelhouse) 

UPS-6A Pipe and EL Trunk, 
Accommodation, 
Navigation Deck 

Thruster 1, Field Station 31 (Thruster Room 1 – 
Central Bow) 
Thruster 2, Field Station 32 (Thruster Room 2 – 
Port Bow) 
Thruster 3, Field Station 33 (Thruster Room 3 – 
Starboard Bow) 
Ballast/Bilge/Fluid/Topside, Field Station 45 
(General Electric Space) 
Ballast/Bilge/Fluid/Topside, Field Station 46 
(General Electric Space) 
Fire and Gas Detection System, Field Station 49 
(General Electric Room) 
Fire and Gas Detection System, Field Station 50 
(General Electric Room) 
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Name Location Users 

ESD System, Field Station 51 (General Electric 
Room 
NDUB2 (Auxiliary     Machine Room) 

UPS-6B Pipe and EL Trunk, 
Accommodation, 
Navigation Deck 

Thruster 4, Field Station 34 (Thruster Room 4 – 
Port Stern) 
Thruster 5, Field Station 35 (Thruster Room 5 – 
Starboard Stern) 
Thruster 6, Field Station 36 (Thruster Room 6 – 
Central Stern) 
PMS, Field Station 37 (Main Switchboard 
Room – Port) 1 
PMS, Field Station 38 (Main Switchboard 
Room – Port) 1 
PMS, Field Station 39 (Main Switchboard Room 
– Center) 1 
PMS, Field Station 40 (Main Switchboard Room 
– Center) 1 
PMS, Field Station 41 (Main Switchboard Room – 
Starboard) 1 
PMS, Field Station 42 (Main Switchboard Room – 
Starboard) 1 
Engine Control Panel, Field Station 43 (ECR) 1 
Engine Control Panel, Field Station 44 (ECR) 1 
NDUB3/C3 (Starboard Main Switchboard Room) 

 
Note 1: Consumer has redundancy with hot standby UPS. 

"Dead Ship" Recovery 

Dead ship conditions occur following a power shut down and energy sources are in a 
condition that they cannot contribute to Rig’s start-up. During dead ship recovery, the engines 
are “cold” and need to heat up.  Pre- lubricating must be performed, and fuel oil circulation 
pumps must be activated. 

The West Saturn “Dead Ship Recovery PRO-04-1678” Procedure details requirements for 
both automatic and manual recovery from dead ship conditions. The automatic detection and 
recovery method is via the power management system (PMS). In the event of a blackout 
condition, the PMS will give a start signal to all main engine generator sets in standby mode, 
as detailed within the Procedure. The emergency generator will also be started within 10 
seconds of blackout conditions by the PMS. However, it will not connect to the emergency 
switchboard before 42 seconds giving priority to the main generators to reconnect to the main 
power switchboard. Additionally, the Procedure details the manual recovery methods using 
the electrical start (primary) and hydraulic (start) on the emergency generator. 

Atmospheric Emissions 

Each engine on the Rig emits exhaust gases. These emissions are estimated for normal 
operations. 

4.2 Fuel Oil System 

Fuel oil stored in bunker tanks is pumped using transfer pumps to a service/settling station 
where the fuel oil is treated and purified. The fuel oil separator/purifier removes fuel sludge 
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and discharges clean fuel to a day tank. Fuel oil from the storage tanks is pumped to feed 
equipment and systems such as mud and cement, generators, etc. 

The Corporate “Handing and Sampling of Bunkered Fuel Oil DIR-37-0136” Directive details 
requirements to comply with IMO regulations and MARPOL 73/78 Annex VI for sampling fuel. 
Newly bunkered fuel oil is quarantined until bacteria test is performed and possible settling 
of water and impurities is confirmed.  The quarantine period shall be at least 24 hours. The 
Seadrill person in charge of the bunker operation and the supplier's representative seals and 
signs a sample of the fuel, which is accompanied by a Bunker Delivery Note. If a biocide is 
added during bunkering, an additional sample is taken prior to use of the fuel to verify its 
effect. The samples are kept on board for at least 12 months. Dip slides are suggested to 
allow testing for multiple types of bacteria growth. More stringent requirements, including 
sample storage and inventory, may be set by the Region. 

Sulphur Content, as described on the delivery note, is not to exceed 4.5%m/m as per 
MARPOL Annex VI Reg. 14.1, or 1.5%m/m in special areas as per MARPOL Annex VI Reg 
14.4a. 

The fuel oil system includes the following components for fuel oil transfer, storage and 
treatment service: 

 Fuel oil storage tanks 

 Pumps 

 Bunkering arrangements 

 Fuel oil separator/ purifier 

 Alarms and shut-off devices 

 Loss of containment/ spillage prevention components 

Alarm and shut-off systems are required on all rigs to warn of the fuel oil level reaching a 
predetermined high level. 

Marine diesel oil (MDO) shore connections are installed at the bunkering station on port and 
starboard sides and connected to diesel oil storage tanks located inside the hull. The opening 
and closing of bunkering valves for the fuel oil system is performed manually. 

The fuel oil tank specifications are given in the table below: 

The Rig’s fuel oil (MDO) system consists of: 

 MDO filling and transfer 

 MDO purifying 

 MDO service 

 MDO drain 

Bunkering stations are provided on both port and starboard side of the Rig. Each station is 
equipped with two colour coded NOV/Hydraulic reel spooler fuel oil loading hoses each 
having a 4 in. ID. The port and starboard bunkering stations join together before the fuel 
sampling points and then continue onto the storage tanks. Each side has two fuel oil storage 
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tanks and one service tank providing the Rig with a total MDO capacity of 6,008.6 m3. Quick 
closing valves are installed in the fuel oil line between the feed pump and the engine room. 
These valves are operated by control air and can be closed from the local panel in the engine 
in case of an emergency. Fuel oil tank capacities are shown in the table below. 

Description Capacity (m3) 

DO Storage Tank No.1 – Port 1907.3 

DO Storage Tank No. 1 - Starboard 1907.3 

DO Storage Tank No. 2 – Port 1023.8 

DO Storage Tank No. 2 – Starboard 1023.8 

DO Service Tank – Port 75.7 

DO Service Tank - Starboard 75.7 

 
All storage and service tanks have self-powered contents gauge with remote level indication 
and sounding pipes. No oil heaters or viscosity controller are provided. 

All new diesel transferred on-board will be held in the MDO storage tanks until it can be 
determined that the fuel is not contaminated. If it is not possible to hold the new diesel in a 
separate tank, the Technical Section Leader will take necessary actions to ensure no 
contamination occurs. 

During bunkering, samples will be drawn at the bunkering station and tested for bacterial 
control. Biocontrol MAR-71 will be added as sample results dictate. Samples are dated, 
marked with the name of the supply vessel, and kept on board for six months after the bunker 
oil has been consumed. Any leaks at the bunker station are captured by the drain system. 

Pumps 

Two purifiers are provided port and two starboard side. The purifiers are self-cleaning, 
automatic discharge with a 5,200 L/hr capacity. MDO is transferred from the storage and 
service tanks via a MDO purifier pump, each with a capacity of 5.2 m3/hr at a pressure of 2.5 
kg/cm2. From the service tanks, the MDO returns from the engines are via a plate cooler with 
an outlet temperature of 45° C in each main engine room,  

MDO Drain 

The main engine and associated low pressure pump leak offs are captured and gravity feed 
two MDO overflow/ drain tanks with a capacity of 35 m3 each. Additionally, overflow from the 
port and starboard MDO storage tanks (four total) is piped to the tanks. 

Operational Spill Prevention 

Deck watchman maintain a close watch for the escape of oil during oil substances, oily water, 
and oil based mud, etc., transfers. Prior to transfer, the competent crewmembers should 
mobilise the oil spill equipment, as far as available on board, and place it close to the planned 
operation, e.g., along the railing on the side at which transfer operation takes place. 

Before transfers commence, all deck scuppers and open drains must be effectively plugged. 
Accumulations of water should be drained periodically, and scupper plugs replaced 
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immediately after the water has run off. Any free-floating oil or oil droplets should be removed 
prior to draining. 

Tanks, which have been topped up, should be checked frequently during the remaining 
transfer operations to avoid an overflow. 

Unless there are permanent means for retention of any slight leakage at ship or shore 
connections for transfers, it is essential that a drip tray is in place to catch any leaking oil. 

The removed oil substances and the used clean-up material should be retained on board in 
proper containment units until it can be discharged to a reception facility. 

Further details for DO/LO bunkering and transfer are provided in the West Saturn “Transfer 

of Bunker or Oils from Vessel to Vessel PRO-37-1443” f. Details of spill prevention and 
containment equipment are provided in the West Saturn “SOPEP Manual PRO-37-2197” 
Procedure. 

4.2.1 Lube Oil System 

The lube oil system provides lubrication to mechanical machinery on the unit and typically 
consists of: 

 Lubricating oil storage tank 

 Lubricating oil transfer pumps 

Clean lube oil is used for filling all diesel engines on the Rig.  Engine lube oil is emptied using 
a dirty lube oil pump and transferred to an appropriate storage area. 

Lube oil storage on the Rig includes two lube oil storage tanks, two settling tanks and two 
drain tanks with total capacity of 189.3 m3. One of each tank type is located port and 
starboard side. Lube oil tank capacities are shown in the table below. 

Lube Oil Tank Capacities 

Description Capacity (m3) 

Lube Oil Storage Tank - Port 52.5 

Lube Oil Storage Tank - Starboard 43.7 

Lube Oil Settling Tank - Port 43.7 

Lube Oil Settling Tank - Starboard 43.7 

Lube Oil Drain Tank - Port 3.0 

Lube Oil Drain Tank - Starboard 3.0 

Lube Oil Day Tank – Port Main Engine Room 0.2 

Lube Oil Day Tank – Center Main Engine Room 0.2 
Lube Oil Day Tank – Starboard Main Engine Room 0.2 

 

While the filling system feeds all main engine rooms, each main engine room is provided with 
an independent purifying system. One lube oil purifier pump, one self-cleaning, automatic 
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discharge purifier and one lube oil heater are associated with each of the six main engines; 
each purifier has a 2,000 L/hr capacity. Oil discharge is led to the separated bilge oil tank. 

4.3 MODU Air System 

The Rig air system produces, stores, and distributes compressed air throughout the unit for 
normal and emergency operations. The two most common air systems are service air and 
utility air. 

Instrument (service) air is used to supply motive force to control valves. In some systems, it 
is also used as a signal for control and feedback. Instrument air must be filtered using a 
heated drying desiccant, and fine filtration packaging. 

Utility (starting and control) air provides air for system controls and does not require filtration.  
Starting air is used for the start-up of main diesel engines.  Control air provides air for less 
delicate instrumentation such as pumps, hoses, valves, etc. 

Two compressed air systems are installed on West Saturn. The main air system is dedicated 
to starting and control of the vessel’s main diesel engines and the general service air system 
for providing air to various essential and non-essential subsystems on the vessel. 

4.3.1 Main Air System 

The main air system is divided into three fully independent systems that are located inside 
each main engine room with emergency crossover connections between the systems. 

Each system comprises one electrically driven DongHwa Pneutec H-64 compressor with a 
maximum capacity of 120 m3/hr at 30 bar. Each compressor is equipped with an air dryer. 
An oil and water separator and a receiver with 2 m3 capacity also are installed. The center 
compressor is fed from the 440 VAC emergency switchboard. 

4.3.2 General Service Air System 

A general service air system with a working pressure of 9 bar supplies the following 
subsystems: 

 Instrument air 

 Bulk transport air 

 General rig service air 

Four screw-type Tamrotor Marine 150-10 EWNA service air screw compressors are inside 
the port and starboard main engine rooms (two compressors per engine room) with a 
capacity of 1290 m3/h at 9 bar each.  All compressed air is contained within two air receivers, 
each with a capacity of 5.5 m3. From the receivers, air is distributed to various equipment 
and several subsystems throughout the entire installation. 

Two Kyung Nam Dryer desiccant-type air dryers with a capacity of 2400 Nm3/h x 9kg/cm2 
each, supply control air to various subsystems through permanently installed reducing 
stations. The system is equipped with pre-and post-particle filtering arrangement. 

Control air supply to the topside is from a common supply line from the main engine room 
area aft running forward over the upper deck. A rig air system is installed on the topside 
containing five air receivers that supply air to a designated part of the installation. 
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One bulk air receiver with a capacity of 4.02 m supplies air through three pressure reduction 
stations (set at 4.6 bar); one reduction station supplies the cement day and surge tanks and 
two supply the mud mixing and transport system. The system is supplied on a non-essential 
line and is equipped with an automatic isolation valve. 

One air receiver with a capacity of 3.4 m is installed on the drill floor. It supplies control air to 
consumers at the drill floor (including Drawworks, top drives, utility and main-riding winches) 
through an essential supply circuit as well as non-essential supply circuit equipped with an 
automatic isolation valve. This receiver also supplies air to a designated instrument air 
receiver with a capacity of 1.6 m for equipment detailed in the Rig Air System P&ID. 

Two rig air receivers, each with a capacity of 2.7 m, supply air to various equipment 
throughout the topsides through an essential supply circuit. The two receivers also supply air 
to a non-essential supply circuit equipped with an automatic isolation. 

Three electrically driven Sauer WP5000 high pressure air compressors supply the marine 
riser tensioners and a rack of air pressure vessels supplying the crown mounted 
compensator. Each unit has a capacity of 140 m/hr at 207 bar each. Each compressor is 
equipped with a Bentley BF90-EP350 air dryer with a capacity of 140 m/hr. 

The system is detailed in the Rig Air System P&ID. 

4.4 Heating, Ventilation, and Air Conditioning (HVAC) Systems 

The Heating, Ventilation and Air Conditioning (HVAC) system provides environmental control 
for the correct functioning of equipment in enclosed areas and provides a comfortable 
environment for personnel inside manned areas.  The system is usually split between 
accommodation and machinery spaces. The HVAC system is interfaced with the fire and gas 
detection system for ESD.  Further detail on the fire and gas detection system is provided in 
section 5.2 Detection Systems. The HVAC system is designed for normal and emergency 
operations. 

The Rig has various self-contained ventilation and air conditioning units installed throughout 
the vessel and a topside installation with two main centralized HVAC rooms and units: 

 Vessel HVAC room on the second deck level port side, equipped with two individual air-
handling units each capable of air conditioning of the TR with 100% capacity. There is 
one additional unit for independent supply to the galley with direct ducting from the HVAC 
room at the second deck level starboard side 

 Topside HVAC plant room (located inside the mud module at the port side forward 26.5 
meters’ deck level) with three individual air-handling units for drilling switchgear room, 
transformer room. Each unit has 50% cooling capacity for the space. Two units are for 
normal operation and one unit is used as standby. One separate air-handling unit is 
installed in plant room to cool offices and workshops in the mud module. Additionally, one 
air conditioning package unit installed at the drillfloor area supplies the subsea control 
module areas (MUX room and workshop).One package unit for the LIR and TDCR Unit 
behind the doghouse. HVAC systems are detailed in the Topside Fire Control and Safety 
Plan 

Air supply and exhaust ventilation fans are supplied to the following vessel; areas: 

 Galley 
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 Laundries (exhaust only) 

 Dry provision store (exhaust only) 

 Paint store (exhaust only) 

 Bosun store (supply only) 

 Azimuth thruster rooms (supply only) 

 HPR compartments (supply only) 

 HVAC rooms (exhaust only) 

 Emergency generator room (exhaust only) 

Air supply and exhaust ventilation fans are supplied to the following topside areas as detailed 
in the Topside HVAC D&ID: 

 Subsea control module areas (CCU room and Back up CCU) 

Areas without mechanical ventilation are provided natural ventilation by means of mushroom 
ventilators, goose-neck ventilators, or wall ventilators, and include a stainless steel 304 wire 
net screen if supplying the accommodation. 

4.4.1 Automatic and Manual Shutdown 

In the event of an emergency situation, the HVAC system is shut down to control critical 
areas.  Manual shutdown of the HVAC system is possible in the case of failure to the 
automatic shutdown system or in the event the Rig is not equipped with an automatic 
shutdown system. 

As described in Samsung ESD Fire and Gas Shutdown Philosophy; Report No. EF001.09, 
HVAC shutdown is controlled by the IAS and the fire and gas detection system. Manual 
shutdown can also be performed through the IAS. 

Ventilation of the main engine rooms is monitored by gas detectors, which will provide alarm 
at 20% lower explosive limit (LEL) concentration of combustible gas and 10 ppm of toxic gas 
(H2S). Shutdown at 60% LEL detection of combustible gas and 10 ppm of toxic gas. 

Fire dampers in the main engine rooms are controlled automatically by group solenoid valves. 
The dampers may also be closed manually from the local manual damper control panel in 
the forward emergency headquarters. 

Ventilation of the accommodation (temporary refuge) is monitored by gas and fire detection, 
which will shut down at 20% LEL concentration of combustible gas, 10 ppm of toxic gas 
(H2S), or if smoke is detected at the accommodation air inlet. 

All the accommodation fire dampers have an independent solenoid valve for control. De-
energizing the solenoid valve closes that damper. The dampers are divided into groups deck 
wise, and can be closed locally and manually from a valve board fitted with manual valves 
located in the HVAC room. The dampers can be closed locally by closing the manual valve 
located near the fire damper. Automatic shutdown of the fire dampers is conducted as 
described above. 



 
Rig Description 

Part 3 

 

Iss 01 / Rev 00 Hard copies are not controlled Page 98 of 140 
Rev Date: 14th February 2018  Safety Case  

 

All fire dampers in the hull are closed manually except for in the ducts of the CO2 bottle room 
and HPR compartment. 

4.4.2 Air Quality 

Air quality throughout the Rig is ensured by system design and maintenance arrangements.  
The HVAC system is fitted with equipment to minimize potential of sea-fog, mist and water 
droplets from sea-air.  The filtration system is usually equipped with corrosive proof, non-
toxic and non-combustible material to withstand the dust and salt particles. The Programmed 
Maintenance system defines the activities for inspecting, cleaning and/or change-out of 
filters. Air ducts are cleaned and disinfected approximately every five years while in the 
shipyard. 

For the accommodations, air quality is secured by two separate Air Handling Units of 100% 
capacity each, together with two Water Condensing Units. Fresh air is taken from outside 
passing by sound attenuators, droplets/moist separator and air suction filter. Proper thermal 
comfort is controlled by keeping indoor temperature and humidity within comfort zone criteria 
by the AHU control panel (average air temperature of 22 C° and humidity of 60%). Further, 
air quality will be maintained by preventive and planned system maintenance. 

To avoid airborne germicide (like Legionella) growth and spread within the system, regular 
cleaning of evaporators fins will be carried as per maintenance plan. 

Additionally, in front of the AHU air intakes, there will be placed GELAIR blocks (a Tea Tree 
solidified oil in form of blocks that slowly evaporate over a time), that has a powerful anti-
biocide effect and is not harmful to humans. This constant presence of “bactigas” in supplied 
air is aimed to keep the whole system free from germicides and bacteria. Drain, Effluent and 
Waste Systems. 

The Rig strives to have as minimal of impact as possible to the environment. Therefore, 
drainage waste is carefully controlled.   

Waste is composed of the following systems: 

 Clean drain system 

 Contaminated drain system 

 Sewage Treatment System 

4.4.3 Clean Drain System 

The clean drain system, including weather deck periphery drains, is provided in areas where 
hydrocarbon or other chemical spills do not occur.  The clean drain systems are discharged 
over the side of the Rig without any monitoring. 

4.4.4 Contaminated Drain System 

The contaminated drain systems include hazardous and non-hazardous drains in areas 
where fluids could cause harm to personnel and the environment if not contained. Hazardous 
and non-hazardous area drains terminate in segregated tanks. The separator chamber tanks 
are designed for separation of solids and oil based mud (OBM). Arrangements are made for 
the separation and handling of light fractions. 
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The following hazardous drains terminate in the drains holding tank (96 m3): 

 External floor drains (port and starboard) 

 Rotary table (primary and auxiliary) 

 Drawworks drip tray (main and auxiliary) 

 Well test area (port and starboard) 

 Top drilling control room floor drain 

 Diverter housing 

 Water cooler 

 Mud process module and moonpool floor 

 Cutting collection area 

 Pipe storage area (port and starboard) 

 Mud mixing bunded area 

 Mud pump area 

Drain lines from non-hazardous areas that terminate in the drains holding tank are: 

 Drill pipe storage (port and starboard) 

 Crane pedestals 

Mud process module roof drains 

 Subsea module and module roof drains 

 Riser tensioner roof drains 

 Cementer area 

 Sack storage area 

 Mud mix area 

 HVAC plant room 

 Mud pump room 

 Warehouse 

 Casing or riser storage (port and starboard) 

The drain holding tank is inside the dry bulk tank area (maximum capacity 98 m3). 

Construction of the drain holding tank allows segregated fluid to be pumped on three levels 
by suction pipe locations (at 0.1meter, 4 meter, and 7 meters). Any water/oil mixture could 
be separated (solids-free mixture) by means of an Oil Separator (Coalesce type GRS-50EB). 
Discharge from that separator is to be below 15ppm oil in water monitor. Clean water is 
directed overboard, any separated hydrocarbon fluid is directed to the Recovered Oil tank of 
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capacity 10m3. That oil could be further transferred by the Recovered Oil Transfer Pump to 
the Port Aft Drain Holding Tank. 

Any solids based fluid or Oil Based Mud in Drain Holding Tank (98m3) are pumped by the 
Reserve Transfer Pumps to Waste Mud Pit and then pumped to the supply vessel for onshore 
processing. Water and bilges from the moonpool forward and aft cofferdam are transferred 
to the Aft Drain Holding Tank PS by pneumatic driven pumps. 

The Port Aft Drain Holding Tank serves as a “dirty” tank, where recovered oils from the 
Forward Oil Separator and cofferdam waters are collected. Port and Starboard Aft Drain 
Holding Tanks are connected by a balance line to allow only separated waters to enter the 
Starboard Aft Drain Tank. Both of Aft Drain Tanks can be pumped overboard by two drain 
pumps capacity 100m3/hr each, via the oil monitoring discharge station. In case of 
hydrocarbon detection, pumped waters are directed automatically back to Port AFT Drain 
Holding tank. Both Aft Drain tanks could be pumped to supply vessel for onshore processing, 
by use of drain pumps. 

Inspection and processing for discharge or incineration on board is performed according to 
the West Saturn “Waste Management PRO-37-1312” Procedure. 

The helideck has a perimeter gutter in accordance with UK CAA requirements, and drainage 
is typically led straight overboard through a common overboard line. The helideck line may 
be isolated in case of helicopter fuel spillage and directed to a designated collecting tank. 
Drainage from the helicopter refuelling skid is routed to this tank as well. 

4.4.5 Drilling Cutting Disposal 

Drilling cuttings are dumped directly overboard via the cuttings chute overboard pipe passing 
through ballast hold tank No. 3 and water ballast tank No. 3. 

4.4.6 Sewage Treatment System 

The sewage treatment system is provided to collect water from the accommodation and 
provides treatment if necessary. The sewage system includes discharge from the sinks, 
showers, scuppers, water basins and raw waste from the toilet system. After treatment, the 
content within the sewage system may either be pumped overboard or stored in sewage 
storage tanks. 

Filtering compartment is provided with additional aeration process to treat clear supernatant 
liquid.  

 Disinfection Compartment  

The purpose of the disinfection compartment is to destroy any remaining bacteria by chlorine 
before disposal to overboard. It allows time for the disinfectant to kill any remaining bacteria. 
Chemical is added to the effluent as it is discharged to neutralize any residual chlorine. 

The main biological sewage treatment plant (Hamworthy/Super Trident ST1A) is located in 
the forward auxiliary machinery room. The system has a design capacity of 200 persons 
(maximum POB). 

An additional gravity-fed sewage collection and treatment unit (DVZ-Services SKA-150 
Biomaster) is installed in the center engine room for designated treatment of the engine 
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control room toilet to avoid running vacuum lines from the main unit over an extended length. 
The system is designed for a maximum capacity of five persons. 

As stated in the West Saturn “Waste Management PRO-37-1312” Procedure, sewage 
disposal is to comply with MARPOL Annex IV. 

The Rig is also equipped with hydraulically operated garbage compactor and wet grinding 
type garbage disposal/ grinder. 

4.5 Communications 

The communication systems are provided on rigs for communication internally and externally 
during normal and emergency operations. 

4.5.1 Internal Communications 

The Rig’s telephone system allows for internal communication and is capable of providing 
announcements through the public address (PA) system. The PA system transmits 
announcements by loudspeakers located throughout the Rig, inside and outside, and is 
equipped with a backup battery system. The PA system is usually integrated with the general 
alarm and fire and gas alarms. 

This public address and general alarm (PAGA) system is usually powered by a battery 
backup system and is designed to provide daily operational paging involved in unit 
operations. The general alarm is audible at all locations of the unit. Additionally, flashing lights 
are used in areas with high ambient noise levels. 

Radio contact is also used to provide communication on the Rig during normal and distress 
situations. Normal radio communication is provided using both fixed and handheld radio 
devices. Emergency radio communication occurs in addition to the PAGA system 
announcement/alarm to further address the state of emergency. 

Automatic telephone system (PABX) 

An automatic PLC controlled PABX telephone service (Marine Radio Company supplied) with 
automatic transfer and call forwarding capability is installed inside the communication room 
and used as the primary means of communication on-board the vessel. 200 stations are 
provided throughout the Rig and are explosion proof as required in each respective explosion 
zone. Additionally, the telephone system is interfaced to the Inmarsat F satellite 
communication system. 

Public Address and General Alarm (PA and GA) system 

All areas in the vessel are equipped with a modern and redundant PA/GA system complying 
with ABS and IMO standards. The Marine Radio Company MPA9000 public address system 
has a master station and control panel, which is connected to the PABX telephone exchange, 
and a selection of loudspeakers of various output and configuration. Regular configuration 
types, weather proof types, and explosion-proof types (depending on their location) are 
installed at strategic locations around the vessel covering all areas and enclosed spaces. 

The dual-loop PA/GA system covers all areas in the topside modules. The system allows 
selective areas to be reached by messages to minimize off-shift crew disturbance inside the 
living quarters. 
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Talkback system 

The Echo System EZ1 talk back system is used as an intercom system in the drilling module 
for internal communication as a part of the drilling operation. A direct talkback system 
between the DP operator on the bridge and the driller on the drill floor is installed as well. 
System components are explosion-proof where required. 

Additionally, the Rig is provided with UHF radios (fixed units in the wheelhouse, central bridge 
console and engine control room, and portable transceivers) with a communal aerial system 
installed inside the steel structures to prevent any blackout spots in communication. The Rig 
also has nine Motorola GP-340 hand-held VHF radios. 

4.5.2 External Communications 

The external radio communication system provides communication with remote support 
locations, other installations, supporting aircraft and supporting vessels. The radio unit is 
usually equipped with a main radio station and backup radio station with necessary antennas 
and power supplies.  It is designed to specific certification requirements. 

Emergency operation of the radio equipment is to send and receive: 

 Distress messages to land based networks 

 Distress messages from the unit to other vessels 

 Coordinating radio messages during search and rescue operations 

The Rig has arrangements for verifying communication with other installations, supporting 
aircraft and vessels, remote support locations and emergency services. 

The Rig is equipped with a worldwide V-sat communication system with antennas located on 
top of the accommodations (aft side) on the port and starboard side. An Inmarsat fleet system 
is available for transmission of telephone, telefax, and data signals. 

A Global Maritime Distress and Safety System (GMDSS) complying with IMO A3 coverage 
requirements is installed on the navigation bridge, including the following components: 

 One radio station 

 Three sets of international VHF radio telephones 

 Portable VHF sets for all liferafts 

 Fixed VHF Radios for the Lifeboats 

 One INMARSAT Ship Earth Station at the wheelhouse 

 One float-free emergency position indicating radio beacon (EPIRB) 

 One NAVTEX receiver at the wheelhouse chart console 

 Nine Portable GMDSS radios 

 One single side band (SSB) transceiver with frequency range of 1.6-30 MHz 

 Three VHF radio transceivers with power rating of 25 watts 
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 Two radio beacon transmitter 

 One aeronautical VHF transceiver with frequency range of 118-137 MHz 

A fixed aeronautical radio system is installed for helicopter operations. Fixed and portable 
UHF radios are provided, with coverage in all areas where work can take place inside the 
vessel. Portable units are approved explosion-proof type and useable in all areas of the 
vessel during all foreseeable situations including gas releases. 

All of the external communications featured above are located on the bridge to allow the 
operator on the bridge to communicate with the standby vessel, surface craft, aircraft, or 
shore bases in the event of an emergency. 

Communication requirements between the Rig and stand-by vessels or helicopters for 
various scenarios (e.g., when rig position is altered) are detailed in the “West Saturn DP 

Operations PRO-37-1449” and “Helideck Operation PRO-37-1440” Procedures. The DP 
Operator is responsible for an initial contact with helicopter or another vessel bound for the 
Rig. 

4.6 Emergency Lighting 

Emergency lighting is used for general illumination purposes and is powered by the 
emergency switchboard through each lighting distribution panel.  Circuit connection to the 
emergency switchboard for lighting fixtures ensures power in an emergency situation.  
Additionally, battery back-up is provided on light fixtures essential to escape and evacuation 
to provide lighting in the event of emergency power failure. 

The emergency lighting system consists of external and internal lighting supplied from the 
emergency generator. Power is routed through 220 VAC distribution boards and emergency 
distribution boards with additional internal batteries to supply power if the external supply is 
unavailable. 

The emergency generator will provide power for a minimum of 18 hours in the following areas: 

 Helideck 

 Wheelhouse 

 Switch board rooms 

 Emergency generator room 

 Hospital & treatment room 

 Public rooms 

 Inner and outer passage and stairs in accommodation 

 Galley 

 Control rooms 

 Auxiliary machinery room 

 Engine room 
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 Escape trunk 

 Emergency head quarter 

 Near emergency fire pump 

 Escape way 

 Muster station 

In the event of main and emergency power shutdown, lighting will be provided by a battery 
backup escape lighting system. The lamps are energized by an internal battery with a self-
contained charger. The battery back-up emergency light shall be started automatically on 
failure of normal power supply and operate for a period of 90 minutes.  

The system is provided in the following areas: 

 Escape routes 

 Control rooms 

 Public rooms and offices 

 Switchboard rooms 

 Hospital 

 General electric room and battery room 

 Auxiliary machinery room 

 Engine room 

 Emergency Command Center 

4.7 Helideck Facilities 

The helideck facility provides a landing platform, and all necessary offshore air support 
means, to facilitate personnel moves and medical evacuation procedure (medevac) 
operations.  Lighting and markings are clearly identified for the helideck facility. Design of the 
helideck is based on the structural loading limits and acts as the operational limit of the 
helideck. 

Emergency equipment is provided at the helideck in order to mitigate and recover from 
helicopter incidents. 

Every Rigs helideck must be assessed based on the International Regulatory Standard for 
design. The Regulatory Standards are based on IMO which has adopted elements of the 
Civil Aviation Publications (CAP) 437- Offshore Helicopter Landing Areas- Guidance on 
Standards as Mandatory standard for Helideck Design. 

Recommendations are made if non-compliance with CAP 437 is determined, including the 
helidecks physical characteristics and emergency equipment requirements. The helideck is 
constructed of a steel octagonal frame with carbon steel support structures to provide landing 
facilities. Helideck dimensions are 25.3 m x 25.3 m. It designed to accommodate MIL-Mi-8 
helicopters, with a maximum take-off weight of 13 mT. 
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The helicopter deck is located above and forward of the navigation bridge and is accessible 
via the helicopter reception lounge, aft of the helideck. The arrival and departure hall is aft of 
the helideck. 

            Helideck Service Crane Specifications and Capacities 

One NOV HCP 350-10-20 helideck service crane is installed at the aft end of the 
accommodation block. The crane is to ABS Guide for Certification of Cranes 2007 
specifications and is detailed in the table below. 

Parameter HCP 350-10-20 

Quantity 1 

Location (fwd./aft/port/stbd): Helideck Service Crane 

Boom length (m) 20 

Hook reach below main deck (block/whip) (ft/ft) 
 

No 

Block capacity and hoisting speed: 
Load (mt)/ radius (m) /speed (m/sec) (minimum distance) 

10 Mt / 4.1 m / 10 m/sec 

Block capacity and hoisting speed: 
Load (mt)/ radius (m) /speed (m/sec) (maximum distance) 

10 Mt/ 20 m / 10 m/sec 

Whip capacity and hoist speed (load/radius/speed): 10 Mt/ 20 m / 10 m/sec 

Hook load indicator automatically corrected for boom angle: No 

Alarm (audible, visual, both): Both 
Automatic brake: Yes 
Safety latch on hooks: Yes 
Crown saver (limit switch): Yes (Hook stop up Limit 

Boom illumination: Yes 
Personnel transfer baskets: N/A 

4.7.1 Helideck Lighting and Markings 

The helideck lighting set with illuminated windsock is in accordance with CAA requirements 
for day and night operations, and are controlled from the CCR. The lighting may be powered 
by a dedicated UPS with 60 minutes of duration. All helideck lighting equipment is explosion 
proof suitable for zone-2 installation.  

The helideck lighting system includes the following equipment: 

 30 helideck perimeter lights 

 Eight (8) floodlights 

 Five (5) illuminated windsock lights (four white, one red) 

 One (1) non-explosion proof UPS for helideck lights 

Helideck markings are detailed in the General Arrangements (Provisional) provided in the 
Appendix. 
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Safety 

The safety equipment on the helideck (and surrounding area) consists of the following: 

 Three MODEL water / foam cannons capable of remote operation 

 1500 L foam tank capacity 

 Concentrate consumption in 10 minutes 

 Details are provided in the Helideck Foam System P&ID provided. 

 Locker containing crash equipment 

 Perimeter safety netting 

 Perimeter drainage gutter 

 Tie-down points 

Environmental limits for landing and take-off are at the discretion of the OIM and third-party 
helicopter operator, including consideration of the helicopter design limits. 

4.8 Lifting Equipment and Material Handling 

The lifting equipment and material handling systems on the Rig perform routine lifting 
activities. Safety and ergonomic equipment, as well as inspection, testing, preventative 
maintenance requirements are established for all lifting equipment by the Seadrill Corporate 
“Lifting Manual DIR-00-0085” Directive. 

4.8.1 Main Deck Cranes 

The main deck cranes provide lifting capacity for Rig operations. Material handling and 
personnel basket transfers are the two main operations of main deck cranes. 

West Saturn is equipped with three 85 tonnes NOV/Hydralift pedestal-mounted knuckle boom 
deck cranes and one 165 tonnes AHC Crane.  

There specifications are provided in the table below: 

Main Deck Cranes Specifications and Capacities 

Parameter Knuckle Boom Cranes 

Quantity 3 

Location (fwd/aft/port/stbd): Stbd fwd.; Stbd & Port Aft 

Boom length (m) Main boom: 27.618; Knuckle boom: 
21.891 

Hook reach below main deck (block/whip) (ft/ft) 
 

Depends on rigging configuration 

Block capacity and hoisting speed: 
Load (mt)/ radius (m) /speed (m/sec) (minimum 
distance) 

 
 85 mT - 16.5 m 

Block capacity and hoisting speed: 
Load (mt)/ radius (m) /speed (m/sec) (maximum 

20 mT - 42 m 
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distance) 

Whip capacity and hoist speed (load/radius/speed): 17 mT - 42.3 m / 16.7 lt - 138.8 ft - 2.7 

ft/sec 
Hook load indicator automatically corrected for 
boom angle: 

Yes 

Alarm (audible, visual, both): Both 
Automatic brake: Yes 
Safety latch on hooks: Yes 
Crown saver (limit switch): Yes (Hook stop up Limit 
Boom illumination: Yes 
Personnel transfer baskets: 1 

 

Parameter AHC Knuckle Boom Crane 

Quantity 1 

Location Port Forward 

Boom length (m) Main boom: 27.618; Knuckle boom: 
21.891 

Hook reach below main deck (block/whip) (ft/ft) 
 

12008 ft / 3659m 

Block capacity and hoisting speed: 
Load (mt)/ radius (m) /speed (m/sec) (maximum 
distance) 

165 mT - 8 m - 162.4 lt - 26.3 ft - 0.66 

ft/sec 
 
 

Whip capacity and hoist speed (load/radius/speed): 20 mT -  19.7 lt - 26.3-164 ft - 3.3 ft/sec 
 

Hook load indicator automatically corrected for 
boom angle: 

Yes 

Alarm (audible, visual, both): Both 
Automatic brake: Yes 
Safety latch on hooks: Yes 
Crown saver (limit switch): Yes (Hook stop up Limit 

Boom illumination: Yes 
 

Additional safety measures of the main cranes include: 

 Anchorage on the hoisting winch drum is designed to withstand the breaking load of the 
wire 

 The planetary winch gearboxes are equipped with fail-safe dynamic multi-disk brakes and 
a one-way roller clutch 

 Emergency hand pump systems for emergency operations 

The knuckle-boom cranes have permanent mounted communication equipment inside the 
crane operator cabin including VHF, UHF, and telephone. All cranes above are to ABS Guide 
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for Certification of Cranes 2007 specifications. Additionally, the knuckle-boom cranes are to 
ABS specifications. 

4.8.2 BOP Cranes 

The BOP cranes will provide lifting and horizontal moving capabilities of the BOP stack 
between the transporter and storage location on the unit. The BOP cranes may also provide 
individual lifting capacity of the LMRP and BOP. 

Four overhead Hydralift BOP crane trolleys (2 x 240 tonnes + 2 x 35 tonnes) for BOP/LMRP 
servicing are installed on the Rig. 

Tubular Handling Equipment 

The tubular handling system is used to handle and store the drill string and casing on the drill 
floor. Further details of this system are discussed in the section 3.1.3 Tubular Handling 
System.  

Winches 

Winches are designed for lifting and lowering of material or people. Drill rigs typically consist 
of man-rider winches, which provide personnel lifting capacity for rig operations. Other 
winches include derrick winches, drill floor winch, and/or utility winches. 

Utility Winches 

There are four non-man riding hydraulically powered utility winches (WINCH-5T-120M-
PWD3200-PRC) located on the Rig Floor. All utility winches are rated for five tonnes, wire 
Diameter 19mm and are provided with automatic brakes, overload protection and automatic 
spooling. 

Man-riding Winches 

There are three Man-riding hydraulically powered winches (HL-MR-150-110M-HRC) located 
on the rig floor. All winches have a rated capacity of 150 kg and are provided with non-twist 
wire Type TQ16SQG (10mm diameter), automatic brakes, overload protection and automatic 
spooling and certified for Manriding. 

Monkey-board Work Winch 

There are two monkey-board work winches (NOV-01T-H02T5D-50M) 1 mT rated capacity. 
The winches are provided with 10 mm diameter wire, automatic brakes and overload 
protection. 

Cellar Deck Winch 

The Rig is equipped with two sets of winches at the cellar deck, Non-Man Riding and Man 
Riding. 

Specifications of these winches are provided in the table below: 
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Cellar Deck Winch Specifications 

Parameter Set 1 (Non-Manriding Winch) Set 2 (Manriding Winch) 

Quantity 4 
 

3 

Make NOV/Hydraulically powered NOV/Hydraulically powered 

Type WINCH-5T-120M-Ø19-PWD3200-PRC HL-MR-150-110M-HRC 

Rated Capacity 5 mT 150 kg 

Wire Diameter 19 mm 10 mm - Type TQ16SQG 

Automatic Braked Yes Yes 

Overload Protection Yes Yes 

Automatic Spooling Yes Yes 

Certified for Man-riding No Yes 

 
4.8.3 Other Material Handling Equipment 

The Rig is provided with 2 x Doosan B30S-5 forklift with a 3 mT rated capacity. The forklifts 
are not explosion proof. 

Pipe Deck Handling Crane 

Parameter PHC Knuckle Boom Crane 

Quantity 1 

Type NOV Pipe Handling Crane 1891 

Location On Pipe Deck Forward 

Boom length (m) 9.97 m Telescopic Knuckle 

Block capacity and hoisting speed: 
Load (mt)/ radius (m) /speed (m/sec) (maximum 
distance) 

3,5mT (Pipe handling) to 9mT, (General 
Handling) at working radius between 3,2 
m to 22,3 m 

Whip capacity and hoist speed (load/radius/speed): 20 mT -  19.7 lt - 26.3-164 ft - 3.3 ft/sec 
 

Hook load indicator automatically corrected for 
boom angle: 

No 

Alarm (audible, visual, both): No 
Automatic brake: Yes 
Safety latch on hooks: No, Hook to be installed on Gripper Lifting 

Point 
Crown saver (limit switch): Yes (Hook stop up Limit) 
Boom illumination: Yes 
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4.9 Storing and Handling of Explosives/Flammables and Other 

Hazardous Substances 

4.9.1 Explosive Storage 

The use and handling of explosive material is the sole responsibility of the contractor. It is 
the contractor’s responsibility to ensure that local and international rules and regulations are 
adhered to. Seadrill may assist operations by lifting the materials from the supply boat to the 
desired storage position, but does not exceed this activity. 

The storage and handling of explosive materials is done under the control of a competent 
person and using the proper, required methods only during clear, dry weather. Accurate 
records are kept indicating dates of loading/discharge and where they are stored on board. 
Storage of detonators and explosives are segregated, and explosives are not stored on any 
offshore unit for longer than is necessary. Explosives which are to be returned to base are 
properly packed for transportation. 

The explosive material storage area is located on the Starboard Aft Transfer deck in reach 
of the crane in an isolated, bulletproof container. Because the substances are in open-air 
storage, no additional fire detection or protection is provided. The area is identified in the 
Topside Fire Control and Safety Plan. 

4.9.2 Radioactive Material Storage 

The use and handling of radioactive material or sources is the sole responsibility of the 
contractor holding the permit for the use of radioactive material. It is the contractor’s 
responsibility to ensure that local and international rules and regulations are adhered to.  
Storage areas are clearly marked, and the materials are secured so that no unauthorized 
access is possible. 

The radioactive material storage facility is on the starboard Aft Drawworks deck in reach of 
the crane in an isolated, bulletproof container. Because the substances are in open-air 
storage, no additional fire detection or protection is provided. The area is identified in the 
Topside Fire Control and Safety Plan. 

4.9.3 Flammable Gas and Other Hazardous Substance Storage 

Multiple areas and rooms on the Rig utilize hazardous substances which involve the storage 
of flammable gases and chemicals. Specific arrangements for storing the chemicals are 
provided so that risk of potential reactions is avoided. 

Training and competency of personnel, detailed in  Part 2 Safety Management System, 
assures full understanding of the nature of the chemicals and hazards involved, including 
those related to handling. Additionally, each area is equipped with fire detection and 
protection, and provided with spill containment equipment, as required. 

Hazardous chemical storage is located in the forward end of the sack room. The area is 
equipped with heat, gas and smoke detectors, as well portable firefighting equipment. 
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5 FIRE AND EXPLOSION PROTECTION 

5.1 Hazardous Area Classifications 

Certain areas of the Rig are classified as hazardous.  They are defined as area where gases 
may accumulate and mix with air to form explosive, dangerous gas mixtures. Hazardous 
areas are classified to the degree of hazard involved and are generally recognized 
internationally as shown in the table below: 

Class Division Description 

I 
Zone 0 

1 An area in which an explosive gas air mixture is continuously 
present or present for long periods 

I 
Zone 1 

2 An area in which an explosive gas- air mixture is likely to occur 
in normal operation 

11 
Zone 2 

1 and 2 An area in which explosive gas-air mixture is not likely to occur in 
normal operation and if it occurs will only occur for a short time 

III 
Safe Area 

1 and 2 A non-hazardous area (safe) in which an explosive gas-air 
mixture is not expected to be present in such quantities as to 
require special precautions 

Class I, Division 1 hazardous areas (Zone 0) are typically the internal spaces of vessels, 
tanks and pipes for active drilling mud, exploration oil, and gas products (e.g., escape gas 
outlet pipes). 

Class I, Division 2 hazardous areas (Zone 1) are typically: 

 Closed rooms containing shale-shakers, Desanders, degassers, open active drilling mud 
tanks, or other equipment for active drilling mud and having direct opening/ ventilation to 
the rooms 

 In outdoor locations, the area measured horizontally from any opening of Class I, Division 
2 rooms and ventilation outlets of these rooms 

 Pits, ducts, and similar locations that otherwise would be classified as Class II but are 
arranged so that combustible gases may accumulate 

 Unventilated rooms with access from Class II areas 

Class II, Division 1 and 2 hazardous areas (Zone 2) are typically: 

 The drilling derricks 

 Closed rooms containing closed tanks and closed piping (no vents) and pumping systems 
for active drilling mud 

Equipment used in hazardous areas are designed to prevent sparking and arcing except for 
parts housed in a flameproof enclosure, and to avoid dangerous temperature rises occurring 
when in contact with an explosive gas mixture. 

The standards used to identify hazardous areas on West Saturn are based on the rules and 
regulations of ABS. The layout of the designated hazardous areas on-board the Rig including 
the identified Zone 1, Zone 2 and Zone 3 areas on the Rig are detailed in the Hazardous 
Areas Plan. 
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All electrical equipment within these hazardous areas is to be intrinsically safe and/or 
explosion proof depending on the classification of the hazardous area. Testing or 
confirmation of equipment ex-rating, including third party equipment, is conducted by the 
Rig’s Electrical Supervisor. 

5.1.1 Third Party Equipment in Hazardous Areas 

Work performed in hazardous areas is covered by the permit to work system. Equipment 
located in hazardous areas is rated for use in such areas.  All personnel must be familiar with 
hazardous zones and the operation requirements of equipment located within the zones. 

Verification of the equipment’s documentation/name-plate data is required to ensure the 
equipment is allowable for use in the classified area. Additional details on management of 
third party equipment can be found in the Corporate “Management of Service Providers DIR-

37-0163” Directive. 

5.2 Detection Systems 

Fire and gas detection systems provide notice to facility personnel that a fire or gas event 
exists on board the unit. Maintenance requirements are detailed in Maintenance 
Management. 

The system initiates alarms on various mimic panels and on the IAS operator console and 
activates audible alerts in the CCR. Locations for all detection devices, including detection 
heads and indicator panels, can be seen in the Fire and Control Safety Plan. The testing, 
calibration and maintenance of the fire & gas detection system is part of the Seadrill 
Maintenance program and is conducted based on the manufacturer recommendations and 
Class requirements.  

5.2.1 Fire Detection System 

The fire detection and alarms system is used to detect flames, smoke and sufficiently high 
levels of heat 

Fire detection systems on the Rig consists of the following information: 

 Detection thresholds 

 Sensor types and locations 

 Indicator panel locations 

 Actions automatically initiated on detection (if applicable) 

 Frangible head sprinkler systems 

 Maintenance, testing and calibration 

The fire detection system monitors heat, smoke, and flame using detectors installed at 
various locations throughout the Rig. Manual call points are also provided for manual 
activation of the fire alarm. The ballast pump room is equipped with IS type detectors, and 
optic smoke detectors are provided in the accommodation cabins. 

Heat and smoke detectors and manual call points are connected to fire central loops. Flame 
detectors are also connected to the fire and gas system. These detectors are all addressable 
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and connected to the Aptronics control panels at the Bridge/CCR, which is connected via 
serial link to the fire and gas system. Additionally, the ESD and fire and gas panels are LAN 
interfaced. 

The topside is provided with the following detectors and activation switches: 

 18 heat detectors (16 normal watertight; 3 explosion proof) 

 63 smoke detectors (53 normal watertight; 10 explosion proof) 

 53 manual activated switches (42 normal watertight; 11 explosion proof) 

Activation of any detector or manual call point initiates visual and audible alarms at the control 
panel and indicating panels. In accordance with SOLAS, the PAGA alarm system will be 
activated if the activation signals are not acknowledged within two at the control panel or 
indicating panels. Confirmed fire detection occurs either by two-out-of-n detection within the 
same loop / fire zone or by un-acceptance of any single alarm as described above. If the fire 
is confirmed within any accommodation deck, it will initiate automatic shutdown of ventilation 
in the accommodation, and closure of fire dampers in the zone fire is detected. Detector 
locations are detailed in the Fire Control Safety Plan. 

5.2.2 Gas Detection Systems 

The gas detection and alarm system consist of HC and/or H2S gas detectors. Gas detectors 
will activate the alarm if concentrations reach limits below the lower explosive limit (LEL) (or 
threshold for toxic gas). 

Gas detection systems on the unit consists of the following information: 

 Location of gas detection heads 

 Detection thresholds 

 Indicator panel locations 

 Actions initiated automatically on detection of HC and/or H2S (as applicable) 

 Maintenance, testing and calibration 

The gas detection system monitors combustible and toxic gas detectors installed in 
ventilation inlets of areas in the topsides that are classified as non-hazardous or areas 
throughout the vessel where personnel need to be protected (e.g. TR, driller’s cabin). The 
main monitoring and control panel is located in the CCR and is interfaced with the IAS and 
PA / GA. 

Positive gas detection by any individual sensor above its set point results in ESD of the 
ventilation system and closure of fire dampers in the affected area. 

Hydrocarbon Gas Detection 

The Rig is equipped with an Autronica / Autropoint HC 200 IR combustible gas monitoring 
system. Combustible gas detectors are diffusion-based, infrared and provide continuous, 
fixed monitoring of flammable hydrocarbon gases from 0 to 100% LEL. Detectors are located 
in all areas where flammable gas can accumulate: 

 Two for each ventilation air intake in the engine rooms 
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 One for coffee shop (One spare provided) 

 Two for each ventilation air intake for auxiliary machinery room 

 One for each azimuth thruster room air supply duct (Six total) 

 One for each supply duct for accommodation entrance stair case (port and starboard) 

 One for galley air intake 

 One for each ballast pump room exhaust duct (port and starboard) 

 Two for each HPR compartment supply and exhaust duct (port and starboard) 

 Two for dry bulk tank 

 One Engine Control Room air intake 

 One for agitator room exhaust 

 Two for aft CO2 bottle room supply and exhaust duct 

 One for each ballast pump room (port and starboard) 

 One for emergency generator room air intake 

 16 for topside and under skid (including mud pit area, shale shaker, moonpool, etc.) 

 13 for topside and under skid with duct mount kit 

Automatic alarm and Shutdown, depending upon levels, upon detection is detailed below. 

H2S Gas Detection 

The Rig is provided with an MSA Orion H2S monitoring system. H2S gas detectors are 
integrated with combustible gas detectors provided in all areas where toxic gas can 
accumulate: 

 Two for each ventilation air intake for engine room 

 One for ballast pump room 

 One for discharge manifold area 

 One for galley mechanical air intake 

 One for each accommodation stair entrance 

 One for accommodation ventilation air intake 

 One for each HPR compartment 

 Pme for Engine Control Room air intake 

 One for mid-ship manifold 

 16 for the topside (including mud pit area, shale shaker, moonpool, etc.) 

 7 for topside and under skid with duct mount kit 
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As described in the Samsung ESD Fire and Gas Shutdown Philosophy; Report No. 
EF001.09, HVAC shutdown is controlled by the IAS and the fire and gas detection system. 

At the drillfloor, if 20% LEL concentration of combustible gas or 10ppm of toxic gas is 
detected, ESD-2, PAGA alarm and light signals are initiated. 

Ventilation of the main engine rooms is monitored by gas detectors, which will provide alarm 
at 20% LEL concentration of combustible gas and 10 ppm of toxic gas. Shutdown will occur 
at 60% LEL detection of combustible gas and 20 ppm of toxic gas. 

Ventilation of the accommodation (temporary refuge) is monitored by gas and fire detection, 
and will shut down at 20% LEL concentration of combustible gas, 10 ppm of toxic gas, or if 
smoke is detected at the accommodation air inlet. 

H2S Portable Detectors 

There are MSA Orion portable gas detector / explosimeter units designed for H2S, CO2 and 
O2 detection. Detector locations are detailed in the Fire Control Safety Plan. 

5.3 Emergency Shut Down Systems 

The activation of the Emergency Shutdown ESD system provides a safe and rapid shutdown 
of systems and equipment to minimize the consequences during an emergency situation 
related to an uncontrolled release of hydrocarbons, gas or a fire. 

The main objectives are to: 

 Prevent injury to personnel and damage to equipment 

 Allow safe sequential shut down of equipment 

 Allow safe operation of equipment within design limitations and minimizing downtime 

 Limit uncontrolled escape of hydrocarbons and minimize consequences of a release 

 Eliminate ignition sources 

West Saturn is equipped with an emergency shutdown system (ESD) as per MODU code 
requirement and compliance with ABS rules. The system has a cascading structure of 
shutdown levels starting with individual areas and a manually activated “abandon vessel” 
total shutdown of electrical power (except for battery supply to the ESD cabinets and PA/GA 
system, as per ABS requirement).  
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Interaction of the ESD system is illustrated in the ESD System Interaction below: 

 

The ESD system consists of a dual central processing unit (CPU) with dedicated control 
software inside the general electrical space inside the TR.  

Four ESD push-button panels are located in the following areas: 

 CCR 

 ECR 

 Forward and Aft emergency headquarters 

 Driller’s cabin 

Abandon vessel shutdown stations are installed at five locations: 

 CCR 

 Forward port lifeboat muster station 

 Forward starboard lifeboat muster station 

 Aft port lifeboat muster station 

 Aft starboard lifeboat muster station 
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The ESD levels are detailed in the table below: 

5.3.1 Emergency Shutdown (ESD) Levels 

ESD 
Equipment Isolated or Shut Down when ESD is Activated and Sequenced 

(Manual/Automatic or Cascading Result) 

ES 1 Accommodation, topside non-hazardous areas, HiPAP compartments and 
bosun store ventilation and damper closure (manual activation). 

ES 2 Same effect as ES-1 but automatically activated through fire and gas detection 
system. 

ES 3 Forward thruster and machinery spaces ventilation shutdown and damper closure. 
Forward fuel and lube oil quick closing valve (QCV) closure (manual activation). 

ES 4 Forward and aft fuel, lube, and base oil transfer pump shutdown and QVC 
closure (except closure of aft fuel and lube oil valves for main engines [manual 
activation]). 

ES 5 Topside hazardous ventilation shutdown and damper closure (manual or automatic 
activation dependent on gas detection at inlet). 

ES 11 Port main engine room total shutdown (manual activation, includes ES-12). 

ES 12 Port main engine room ventilation fans shutdown only, dampers will stay open as 
engines might still be running (manual activation). 

ES 21 Center main engine room total shutdown (manual activation, includes ES-22). 

ES 22 Center main engine room ventilation fans shutdown only, dampers stay open as 
engines may still be running (manual activation). 

ES 31 Starboard main engine room total shutdown (manual activation, includes ES-22). 

ES 32 Starboard main engine room ventilation fans shutdown only, dampers stay open as 
engines may still be running (manual activation). 

ES 41 Aft auxiliary machinery spaces ventilation shutdown and damper closure, including 
aft thruster rooms, COP room, port and starboard boiler rooms. Excludes main 
engine rooms, switchboard rooms and purifier rooms (manual activation). 

ES 61 Emergency generator shutdown and damper closure (manual activation). 

ES 81 Driller’s workstation shutdown, shutdown of DCR, including ventilation and all 
electrical supplies to drilling installation (manual activation). 

ES 82 Automatic activated lamp shutdown 

 
5.3.2 ESD Philosophy 

As detailed in the Rig's Emergency Shutdown Philosophy, the Emergency Shutdown and 
Fire and Gas System is designed according to the ABS MODU rules, which states that it shall 
be possible to shut down, all electrical equipment except for some emergency equipment. 
The main control point for ESD will be the ABS approved Kongsberg Maritime ESD Field 
station FS-51. 

The ESD system is designed with five emergency stop panels called ESD Push Button 
panels, interfaced to the ESD Field Station. One of the ESD Push Button panels is installed 
in Bridge. The others are installed in the Engine Control Room, Aft and Forward Emergency 
Head Quarters and the Drillers Cabin (DCR). The ESD Field Station is connected on the 
network to the other Field Stations and consoles. 
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The Fire & Gas Field Stations (FS49 and FS 50) are interfaced with Fire detection panel to 
receive hard-wired / Serial Interfaced fire and gas common-alarm signals. Gas detectors are 
directly connected to the Fire & Gas Field Stations. The alarm conditions of fire detectors are 
serially interfaced to the Fire & Gas Field Stations. The Fire & Gas and ESD panels are also 
interfaced via LAN, through which action signal exchanges occur. 

The ESD manual Push Button Panels provide various shutdowns as indicated later in this 
philosophy document. Each ESD Push Button panel consists of emergency stop push 
buttons, feedback lamps, buzzer, buzzer silence push button, lamp test push button and two 
lamps to indicate the field fault indication and over-ride present signals. These can be 
referenced in Topside ESD Cause and Effect Diagram. 

5.4 Active Fire Protection 

Active fire protection is installed to suppress fires throughout the unit.   

The active fire protection systems on drilling units consist of: 

 Fire Water Pumps 

 Fire (ring) main isolation valves 

 Fire Hydrants 

 Deluge System 

 Helideck Foam System 

 Other Fire Fighting Systems (e.g. CO2, inergen, aronite, dry powder, water mist. 

5.4.1 Fire Water Pumps 

Fire water pump systems are arranged to draw directly from the sea and discharge into a 
fixed fire main.  There should be at least two independent fire pump systems, as required by 
class standards. The arrangement of the fire water pumps, sea suctions and sources of 
power is designed such that a fire in any one space would not put out both systems. 

The Rig has three Shinko KV300KS seawater firefighting centrifugal pumps, one in the 
forward machinery space and one in the port and starboard main engine rooms. Each pump 
has a capacity of 750 m3/h at 130 mwc. Two jockey pumps also are installed in the forward 
machinery space. 

5.4.2 Fire (Ring) Main Isolation Valves 

The ring main isolation valves allow damaged sections of the ring main to be isolated and 
water to be re-routed to a fire area. Water is re-routed by opening or closing isolation valves. 
The valve open/close status and operation is monitored in the central control room. 

The firewater ring main distributes firewater up to hydrants on the topsides, accommodation, 
engine rooms, helideck, as well as fixed fire monitors and deluge system.  The system is in 
compliance with IMO MODU 1989 specifications.  The firewater ring main is also equipped 
with two small pumps for sea water pressurizing. There are two international shore 
connections one on either side of the vessel (adjacent to the accommodations) for firewater 
supply from shore. 
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The fire ring main is detailed in the Fire Water and Foam Distribution P&ID. 

5.4.3 Fire Hydrants and Monitors 

The number and position of fire hydrants and hose stations are located such that any point 
is reached by a single hose length from two separate hydrants in accordance with class 
standards. The hoses are attached to separate fire hydrants and are not connected to the 
same fire ring main section. 

Fire monitors are used to provide a controllable high-pressure water jet in hazardous areas.  
Most fire monitors can be handled by one user, as opposed to a fire hose which requires 
several users for handling.  Fire monitors are in a fixed location or have sufficient movement 
horizontally and vertically. 

All hydrants have one Shortz-C hose connection each and accommodate a maximum hose 
diameter of 2 in. and hose length of 48 ft. Fire hydrants are positioned in such a way that any 
hydrant can be reached by a single hose length from two separate hydrants. Location of 
hydrants and monitors is shown on the Fire Control and Safety Plan. 

5.4.4 Deluge System 

The primary function of the deluge system protects areas of the Rig during a hydrocarbon 
fire by maintaining a low atmospheric temperature. 

Fixed deluge systems are installed in the shale shaker room, drill floor (including Drawworks 
and the choke and kill manifold), moonpool, and extended well test area. Recessed fire hose 
cabinets are installed inside the accommodations. 

5.4.5 Helideck Foam System 

The foam system is dedicated to protecting the helideck by providing: 

 Foam blankets to smother fires 

 Fuel cooling 

 Foam blanket suppression of flammable vapours 

The helideck foam system is designed to adequately cover the safe landing system. 

The Rig is fitted with three self-oscillating water and foam monitors located on the helideck. 
The system is a Silvan/Low expansion foam AFFF 3% foam solution at a rate of 777 us.  
gals/min. It takes approximately 15 seconds for foam to be supplied to the monitors from 
activation of the fire extinguishing system. The monitors are positioned such that the system 
can fight fire anywhere on the helideck. 

5.4.6 Other Fire Fighting Systems 

Inergen System 
 
An Inergen system uses a mixture of nitrogen, argon and carbon dioxide (50/42/8%) normally 
used to extinguish fires in electrical equipment rooms by lowering the oxygen availability. 
 
Portable Fire Extinguishers 

The Rig portable fire extinguishers are mounted adjacent to access ways and escape routes.  
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The Rig portable fire extinguishers are of the following types: 

 Type 1 C02 fire extinguishers – 5 x 2kg, 70 x 5kg, 2 x 20kg. 

 Type 2 Dry chemical – 98 x 6kg, 2 x 12kg, 2 x 25kg. 

 Type 3 Foam – 7 x 9L, 5 X 45L, 1 X 135L 

Carbon Dioxide System 

Carbon dioxide may also be used to extinguish fires. Carbon dioxide systems are often used 
for fire protection in engine rooms. Carbon dioxide cannot be used to control a combustible 
fire because it is too dry. 

The high pressure central total flooding CO2 system protects the following areas on-board: 

 Each main engine rooms 

 Paint Locker 

 Switchboard Rooms 

 Emergency generator room 

 Cement room 

 Ballast Pump room 

 Auxiliary machinery room 

 Azimuth thruster rooms 

The system can be activated by opening the respective release cabinet and opening the pilot 
bottle line lever for each area. CO2 release cabinets are located in the CO2 bottle room aft 
and the forward emergency headquarters. Upon activation, mechanical ventilation in the 
protected spaces is automatically shut 

Water Mist System 

The water mist system uses water under high pressure to cause the water to enter the 
protected space as a fine fog (mist) at high speed. This system is a pressurized wet system 
with sprinkler heads. The wet section of the system is filled with fresh water and charged up 
by a pneumatic stand-by pump. 

5.5 Temporary Refuge 

The Temporary Refuge (TR) is intended to provide a safe location to assess and monitor an 
emergency event, and make decisions regarding emergency response and/or evacuation. 

The TR forms a critical part of a complete escape, temporary refuge, evacuation and rescue 
plan.  The TR should have sufficient capacity to protect the maximum POB of the installation 
over the period required for the evacuation process, taking into account for: 

 Full muster at the TR 

 Personnel not reporting to their assigned muster stations 
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 Evaluation of the situation and decision making 

 Initiating responses to minimize the consequences and control the emergency (if 
possible) 

 Completing the evacuation (if required) 

 A contingency for unforeseen circumstances 

In the event of an emergency, the LQ will serve as the temporary refuge (TR). The LQ has a 
maximum capacity of 200 persons. The TR is protected by a positive pressure HVAC system 
and the aft bulkhead is A-60 rated for protection against fires in the drilling, mud treatment, 
and well-testing modules. 

5.6 Passive Fire Protection  

Passive fire protection is developed to provide protection against: 

 Fire migration 

 Ensure the temporary refuge is intact 

 Protect personnel against fire by ensuring proper evacuation routes 

 Protect process equipment 

 Maintain structural integrity of the drilling unit 

Structural units such as process control rooms and accommodation areas are designed to 
specific fire protection requirements. Designated fire protection specifications are divided into 
class divisions. A-Class and B-Class are the most commonly used guidance for structural 
integrity. A time interval is included within the fire rating to specify the length in which the 
structural integrity is maintained. 

A-Class divisions are constructed from steel material, or equivalent, which is capable of 
preventing the passage of fire and smoke. For example, an A-60 barrier would indicate the 
specified steel structure will maintain integrity for a period of 60 minutes. 

B-Class divisions are constructed from non-combustible material (not necessarily steel) and 
do not need to be within the load bearing capacities that A-class division materials must 
withstand. B-Class materials must be required to prevent migration of fire, but not smoke for 
at least 30 minutes of the fire test.  For an accredited notation, B-15 is typically used to 
indicate a structure’s fire protection standards. 

Fire divisions are not impaired by the passage of electrical cables, pipes, trunks or structural 
members-special transits are used to maintain the integrity of the division. 

The PFP requirements were determined in accordance with ABS and IMO requirements for 
DP3 units. The drill floor facing wall of the accommodation (the aft wall), as well as all 
windows and doors on the wall, is A60 rated. Passive fire protection is proved by use of 
bulkheads and decks, which are lagged with A60 insulation in the following strategic 
positions. PFP is detailed in the Fire Control Safety Plan. 
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5.6.1 Muster Stations 

The primary muster stations are situated outside next to the forward lifeboat stations, C-Deck, 
port and starboard sides. Secondary muster (in case of potential exposure to gas or smoke 
at the primary muster station) TR for the Port Lifeboats is in the Cinema and the TR for the 
Starboard lifeboats is in the Messroom. All muster areas can accommodate the maximum 
POB of 200 with sufficient room to allow donning of lifejackets in preparation of any 
evacuation. Abandon Rig ESD Pushbuttons are provided at all lifeboat stations. 

Lifeboat 5 & 6 muster areas are located at the aft Upper Deck, port and starboard sides, for 
on duty personnel unable to reach assigned lifeboats forward. Lifeboats 5 & 6 also serve as 
secondary / back up lifeboats. Muster areas and TR are detailed in the Fire Control and 
Safety Plan. 
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        Primary Muster Station – Port Forward 
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Primary Muster Station, Starboard Forward 
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Secondary Muster Internal (Internal TR)  

Cinema for Port Lifeboats  
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Secondary Muster Internal (Internal TR)  

Messroom for Starboard Lifeboats 
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Muster Station – Starboard Aft 
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Muster Station – Port Aft 
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5.6.2 Emergency Control Center in TR 

The emergency control center (ECC) in the TR will provide personnel with the ability to 
operate critical control systems needed to keep the safety of the Rig intact. 

The emergency command center on the Rig is the wheelhouse at the bridge. At the IAS and 
central bridge console in the wheelhouse, the emergency response team can operate the 
following control systems: 

 BOP Control (DSL / Toolpusher office) 

 Ballast system 

 Watertight integrity 

 Manual thruster control 

 DP System 

 ESD push button 

 Internal and external communications 

5.6.3 Loss of TR Integrity 

In order for the TR to be impaired, one of the following must occur: 

 Loss of structure, e.g. collapse of supporting structure or impairment of exterior fabric of 
an enclosed TR 

 Loss of life support, e.g. due to ingress of smoke or gas, excessive heat stress, oxygen 
deficiency or toxic gas accumulation 

 Loss of command communication, e.g. loss of communications within TR and externally, 
loss of ESD, loss of F&G and monitoring or loss of emergency power/lighting 

If there is a loss of TR, the emergency response team may direct all personnel to evacuate 
the Rig, or muster to the secondary TR described in section 5.5 Temporary Refuge. 

5.6.4 TR Integrity Requirements 

Functional requirements for the TR integrity typically include: 

 HVAC provides positive pressure inside the TR 

 All access and egress to and from the TR is protected to enable personnel to reach it in 
the event of an accident 

 A-60 rated firewalls on sides facing the drill floor 

 All doors are A-60 rated and all windows are non-opening 

 Emergency Control Center (ECC) is located within TR, which provides provision for 
control of alarms (muster, etc.) and communications (internal and external) 

 Medical facilities provided in TR to aid in medical treatment and preparation for Medevac 
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 The aft bulkhead of the TR is A-60 rated in order to protect the TR against fires in the 
drilling, mud treatment, and well testing area 

 The TR is likely to be sufficient protected against all reasonably foreseeable major 
accidents hazards 

 The HVAC system ensures that a life-sustaining atmosphere is maintained in both fire 
and gas scenarios 

 The TR is expected to hold for at least one hour against major incident hazards 

The detail description of the TR facility is provided in the Escape, Evacuation and Rescue 
Analysis Document No ST-05044-3 (9th October 2014). 
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6 EVACUATION AND ESCAPE SYSTEMS 

6.1 Escape Routes 

Escape routes refers to personnel moving away from a hazardous event to a place where its 
effects are reduced or removed, i.e., muster station, TR. 

The number and location of escape routes on the Rig follows the requirements of appropriate 
standards.  

The following provides an overview of several of the requirements suggested to be 
implemented: 

 Stairs ensure proper and easy access between all levels of the facilities. Wherever access 
is needed to a platform or any level below base, access is, as far as possible, also 
performed via stairs. Ladders are only used as a secondary means of access 

 All escape routes are clearly marked with photo-luminescent markings 

 Routes to both the helicopter deck and the lifeboats are in place that allows transportation 
of injured personnel on a stretcher 

All escape routes are lit with emergency lighting.  Further details of the lighting system are 
described in section 4.6 Emergency Lighting. Escape routes are designed in accordance with 
the IMO MODU Code. The escape routes have main and emergency lighting with non-slip 
surfaces.  

Design requirements for escape routes are: 

 Escape routes are part of the daily used passageways and hinged doors are opened in 
the escape direction. At least two escape routes from every regularly manned area are 
provided leading in different escape directions. The escape routes are protected from 
thermal radiation in areas where it is deemed necessary 

 At least one escape route from central positions which may be subjected to a major 
accident will be intact for at least one hour following a diminishing accidental event 

 Access ways also considered as main escape routes are a minimum width of 1000 mm 
and height of 21000 mm. access ways with restriction in height will have “tiger marks” 

 Secondary escape routes (in between machinery and equipment) can, if found 
appropriate, have a width of 600mm 

 In addition to the above minimum dimensional requirements, it must be ensured that it 
will be possible to carry an injured person on a stretcher from all areas of the vessel to 
the hospital, helicopter deck and lifeboat areas 

 Doors, stairways and access routes are designed to permit carriage of stretchers and 
other transport of injured personnel, taking the condition of patient into consideration 

 Blind passageways of more than 5 m in length have an emergency exit or escape route 

 All doors and hatches in emergency exit open in the direction of the escape route and are 
easily opened from each side by one person 
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 Opening of doors should not require electric, hydraulic or pneumatic power. If such power 
is required, the power must be local 

 Vertical ladders can be used in areas where the work is of such a nature that only a few 
persons are in the area for a short period of time 

 The lifeboat station and mustering areas are protected against heat radiation 

o The forward lifeboat stations are approximately 58 m from the derrick 

o The aft lifeboat stations are approximately 85 m from the derrick 

In compliance with the above requirements, main (primary) escape routes are provided on 
the 36-meter, 30- meter and 23-meter levels of the vessel to allow personnel from open areas 
to the lifeboat stations on the vessel. Local (secondary) escape routes provide escape from 
all manned work areas to the primary escape routes. 

These escape routes are detailed in the Fire Control and Safety Plan Provided. 

6.2 Evacuation Systems 

Evacuation refers to the method used by personnel to leave the Rig in an emergency 
situation.  

Evacuation is categorized as either controlled or uncontrolled: 

 A controlled evacuation is one in which, during an incident, personnel can make their way 
to the muster station and then evacuate under the guidance of the person-in-charge PIC 

 An uncontrolled evacuation is one in which (for the personnel in question) personnel are 
unable to reach the muster stations, and subsequently abandon the Rig under their own 
initiative (e.g. By rope ladder, personal descent devices, or directly entering the sea) 

The Rig has the following means of evacuation, in preferred order: 

 Rig move-off location– If at all possible, the Rig will make a controlled move off the drilling 
location with personnel on-board. This may negate a requirement to take further action 
to evacuate personnel. 

 Helicopter– Preferred means of evacuation in the event that evacuation is necessary, and 
it is possible to get onshore support. May take time depending on distance to shore. 
Requires Rig helideck to be operational at the time of evacuation. Helicopter evacuation 
would be unlikely in the event of a major fire or explosion, loss of stability etc. 

 Lifeboats - Primary means of evacuation in the event that helicopter evacuation is not 
possible 

 Liferafts –  Liferafts are the secondary means of evacuation 

 Tertiary Evacuation – Tertiary evacuation (abandonment) facilities are provided in case 
both primary and secondary means of evacuation are not available. These facilities 
include any infrastructure and equipment in place for making a controlled descent into the 
sea, (e.g., knotted ropes, escape ladders, lifejackets) 
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Further details of the evacuation systems described below are detailed in the Fire Control 
and Safety Plan Provided. 

6.2.1 MODU Move-off Location 

One of the principal advantages that a mobile vessel has over a fixed installation is its ability 
to move away from the source of the hazard (sea pool fire, impending vessel collision, etc.). 
This can be achieved by driving-off using its propulsion system. In this case, the vessel is the 
place of safety and this is the preferred method of evacuation for hazards external to the Rig. 

6.2.2 Helicopter Evacuation 

If move-off is not possible, due either to the nature of the hazard or secondary equipment 
failure, helicopter evacuation is considered to be the preferred means of evacuation of the 
whole (or part) of the POB to a place of safety; however, this depends on the emergency and 
whether or not there is adequate time to conduct an evacuation by helicopter and whether a 
helicopter is available for the evacuation. 

The helideck is located above and forward the navigation bridge and is designed to 
accommodate Mil MI 8 helicopters. The helideck maximum take-off weight is the limiting 
factor of the personnel capacity. 

6.2.3 Lifeboats 

If preferred means of evacuation (e.g., rig-move off location or helicopter) are not possible, 
the POB will evacuate using lifeboats, also known as totally enclosed motor propelled survival 
crafts (TEMPSCs). The lifeboats are approved and known to meet the requirements of the 
International Convention for SOLAS. 

The Rig is equipped with 4 x Norsafe JYN 85T/DC davit-launched lifeboats located forward 
of the accommodation are 60 man at 95.25kg/each person and 2 x Norsafe JYN 100T x 80 
man at 95.25kg each person located aft of the vessel at the engine casing area port and 
starboard sides. The aft lifeboats allow personnel working aft of the drillfloor to muster in the 
event of a topsides blowout or fire. Total POB capacity is 200% of POB. 

All six lifeboats can be launched at heeling incidents corresponding to a two-compartment 
flooding scenario, according to lifeboat davit specification. 

Lifeboats are provided with Fire protection, radios, flares, food and water, and first aid kits. 

6.2.4 Liferafts 

Liferafts are collapsible, inflatable boats stored in heavy-duty fiberglass canisters. The 
Liferafts are approved and certified to meet the requirements of the NMD, and of the 
International Convention for SOLAS. 

The Rig is equipped with 16 inflatable, throw-overboard type liferafts each with a 25-person 
capacity. Two Liferafts are located at each forward lifeboat station, three at each aft lifeboat 
station and three are located each port and starboard side of the B-deck of the 
accommodation block. 

Liferafts are provided with weather protection, flares, food, and first aid kits. 
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6.2.5 Lifesaving Equipment 

The lifesaving equipment includes life jackets, immersion suits, two-way radios, medical 
lockers and other equipment provided on-board the Rig for use during emergencies. 

The type and quantity of the equipment conforms to the applicable laws and regulatory 
requirements. 

6.2.6 Emergency Breathing Systems 

There are 9 x Unitor, 24 x Interspiro and 7 x Drager escape sets located at the bridge, drilling 
module and engine rooms. Each set has a bottle duration of 15 minutes. 

General breathing SCBA sets are located throughout the vessel. Additionally, there are 16 
general breathing with 45-minute bottle duration in the following locations: 

 Aft of Helideck (Room no. 803) 

 Emergency Headquarter 

 Topside Fire station no. 3 

 Emergency Fire Locker (aft) 

6.2.7 Breathing Air Recharge Compressor 

The Rig is equipped with one Bauer breathing air compressor located at the forward 
emergency headquarter. It has a working pressure of 300 bar and One Bauer breathing air 
compressor in the Aft Emergency Locker, working pressure 300 bar. 

6.2.8 Flotation Devices & Other Escape Equipment 

One lifejacket is provided for each bunk in the accommodation (200 total). The two forward 
lifeboat stations have 120 lifejackets each, and the two aft lifeboat stations have 80 each. 
There is a total of 640 lifejackets on board. 

6.2.9 Survival Suits 

Under Panamanian Exemption No E24304 No immersion suits and thermal protection aids 
are required. Vessel trades between 32N and 32S latitudes only.   

6.2.10 Life Ring Buoys 

The Rig is equipped with eighteen 2.5 kg and two 4.0 kg life ring buoys. There are two 
additional buoys equipped with lights and smoke signals and four with self-igniting lights. 
Four-line throwers are available at the bridge. 

6.2.11 Escape Ladders/Nets 

4 Disembarkation ladders are provided on the rig. 

For the location of lifesaving equipment on board and evacuation equipment in case of an 
emergency, refer to the Fire Control and Safety Plan. 
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6.2.12 Rescue 

Rescue is the external assistance provided to personnel that allows them to reach a place of 
safety in an emergency. A place of safety will be an onshore or safe offshore location, e.g. 
another rig or installation, where medical treatment and other facilities are available. 

Rescue from the Rig is covered in relevant site-specific bridging documentation prior to the 
commencement of any drilling campaign. The Rig is provided with the following equipment 
which is supplied for the purpose of rescuing personnel who may accidentally enter the water: 

 Lifebuoys with self-illuminating lights located at strategic points around the decks 

 Knotted ropes, if equipped, and ladders at strategic points around the Rig 

 Lifeboats used for rescue, if required 

Designated persons are trained to operate the rescue boat such that there will always be a 
full rescue crew available on shift. 

At most locations, a standby vessel (SBV) is provided to handle the rescue and recovery 
process. The requirement for any standby vessel is addressed as part of the well or campaign 
specific emergency response requirements as defined in the bridging document. 

6.2.13 Man Overboard 

For rescue of personnel in the sea, Rig has a diesel water-jet driven davit launched fast 
rescue craft (FRC) located portside, aft of the accommodation on the A-Deck for personnel 
rescue in the sea. The Merlin 6.15 FRC has a capacity of 15 personnel. Top speed with 
maximum POB is 15 knots, and can reach 28 knots with 3 persons on board. 
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7 ACCOMMODATION 

In addition to the crew living quarters the accommodation block comprises of office spaces, 
galley, mess rooms, recreation rooms, etc. 

The accommodation block is at the forward end of the installation and is designed for a 
maximum POB of 200. There are two cabins with one bed and 99 cabins with two beds. 

The main control functions for the marine and engine operations are carried out from the 
navigation bridge located on the navigation deck on the accommodation block.  

Other facilities provided as part of the accommodation block, include: 

 Offices (eight total), which includes offices for OIM, DSL, Chief Engineer, Sub Sea 
Supervisor and Operator on the Navigation Deck. 

 Helicopter reception room on top of the Navigation Deck 

 DP Back-up room, conference room, navigation instrument room, two 1-person crew 
cabins, and seventeen 2- person crew cabins on D-deck (remaining 2-person crew cabins 
are located on A, B and C decks) 

 Hospital, changing room and access to the fast rescue craft (FRC) on the A-deck 

 Mess room, galley, emergency headquarter room and emergency generator room located 
on upper deck 

 Meeting room, two recreation rooms, laundry room, dry food store, cinema room, and 
workout/weight room 

 Muster stations on C-deck one each on port and starboard side 

 Lifeboats on D-deck two each on port and starboard side 

The accommodation also contains an emergency generator room. In the event of an 
emergency on the installation, the accommodation will serve as the TR. 

The accommodation has an HVAC system, which provides a continuous supply of fresh air 
and maintains a breathable atmosphere in the TR whenever smoke or gas is detected in the 
vicinity. Positive pressure is maintained at all times to avoid gas and smoke ingress. As well, 
the accommodation ventilation is designed such that smoke ingress between decks is 
avoided, including manually closed volume dampers on individual deck air intakes. 

7.1 Safety Equipment in Accommodation 

Safety equipment is provided at various locations throughout the accommodation block, each 
cabin is supplied with an escape set (life jacket and smoke hood) for each bed. 

The Lifesaving equipment in the accommodation block includes: 
 First aid box 

 Lifejackets 

 Self-contained breathing apparatus 
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 Portable CO2, dry powder, and foam extinguishers 

 Lifebuoy, lifebuoy with light and lifebuoy with light and smoke 

 Lifeboats and liferafts 

 Fast rescue craft 

 Stretcher 

 Search and rescue transponder 

 EPIRB 

Further details of the safety equipment in the accommodation block is provided in the Fire 
Control and Safety Plan Provided. 

7.2 Potable Water for Accommodation 

The potable water arrangements provide safe potable water to the accommodations.  
Samples from the potable water supply are taken daily on board, and sent ashore for 3rd 
party testing monthly as detailed in the Corporate “Health Management System DIR-00-

0073” Directive. 

The fresh water system consists of cold and hot fresh water system and includes potable 
water supply. The rig has a total storage capacity of 1,295.6 m3 of potable water. 

The Rig distillation system consists of two Alfa Laval Aqua-125-HW and one Alfa Laval Orca 
70 water distillation units with rated capacities of 45m/day and 70 m/ day respectively. The 
Rig is not equipped with boilers. 

7.2.1 Health of Personnel 

Proper housekeeping is maintained in the accommodation block at all times, and is detailed 
the Safety Management System to ensure a healthy living environment. Medical facilities 
provide medical support and treatment for normal and emergency medical situations. 

The Rig’s hospital located on port side of the A-deck accommodation is equipped with a 
medical locker, 3 beds, wash basin and a treatment room. 
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8 WELL TESTING 

Well testing operations are normally carried out at the end of the drilling operations to 
determine the productive capabilities of the oil-bearing formation. Seadrill has procedures 
and guidelines in place for the safe and efficient well testing operations. All well testing 
activities are planned, prepared, and performed in line with the well test contingency plan 
which outlines the equipment and systems required for the operation. 

Port side area on the main deck forward of the engine casing and aft of the riser storage area 
is the designated well test (and extended well test) area. Extended Well Test System P&ID 
provides details of the well test area layout and interface with critical rig systems. 

Third party F&G system will be installed and utilized during all well testing operations. The 
system will be integrated with the Rig F&G monitoring and alarm system. 

Extended Well Test System P&ID is provided and details the well Test Area Layout and 
interface with critical rig systems. 

8.1 Fixed Lines for Well Testing 

Specifications of well testing fixed lines from drillfloor to separator area are provided in the 
table below: 

Parameter Specification 

Type (screwed/welded, both) Welded 

Quantity 2 

Size ID 3 in. & 4 in. 
Working pressure 10000 psi & 15000 psi 

Working pressure Weco Fig 1502 

Number of valves/lines 1 

Size of valves 4 in & 6 in 

H2S rated Yes 

8.2 Third Party Well Testing 

The Offshore Installation Manager (OIM) is responsible for the Rig during the well test, and 
will discuss the testing program with the third-party company, Client, Drilling Section Leader, 
Toolpusher, and Drillers.  The Client will issue well specific test procedures to be used in 
addition to the West Saturn “Well Testing PRO-37-1380” Procedure and the West Saturn 
“Well Testing DIN-04-3658” Detailed Instruction. 
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9 DIVING SUPPORT 

There is no Diving Support on the Rig, Third Party Contractors support will be utilised if Diving 
is needed. 
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10 OTHER THIRD-PARTY EQUIPMENT 

Arrangements for reviewing/approving the status/condition of 3rd party equipment that may 
affect HSE management, prior to installation, including: 

 Wireline units 

 Cement units 

 ROV units 

 Cuttings handling equipment 

 Mud logging units 

 H2S equipment 

 Other third-party equipment that may be installed on the MODU 

The use of third party equipment on board the Rig is guided by the Corporate “Management 

of Service Providers DIR-37-0163” Directive for installation of temporary equipment. Details 
of third party equipment provision, including its location on board, is stipulated within the 
contract with the client. The OIM has ultimate responsibility for approval on board of the 
placement, installation, and operation of any client, or subcontractor, equipment. Any 
unsatisfactory items are reported to the client or subcontractor representative. Subcontractor 
personnel are responsible for safe operation, proper maintenance (prior to and while 
offshore), and ensuring that the applicable authority and regulatory requirements are met. 

The Corporate “Management of Service Providers DIR-37-0163” Directive details 
requirements for how equipment is installed and maintained on the Rig. An installation plan 
is required and must consider if the install requires adherence to the Seadrill Change Control 
process. Additionally, a 3rd party equipment log is maintained on board and includes 
maintenance monitoring details. 
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ACRONYMS 

  
ALARP As Low As Reasonably Practical 

EER Emergency Evacuation Recovery 

ESS Emergency Systems Survivability 

FMEA Failure Modes and Effects Analyses 

FSA Formal Safety Assessment 

HAZID Hazard Identification studies 

HAZOP Hazard And Operability Studies 

HSE Health, Safety and Environmental 

IADC International Association of Drilling Contractors 

ISO International Organisation for Standardisation 

MAH Major Accident Hazard 

MAHRA Major Accident Hazard Risk Assessment 

MODU Mobile Offshore Drilling Unit 

OGP Oil and Gas Producers 

SCA Safety Critical Activity 

SECE Safety and Environmental Critical Equipment 

SHIDAC Structured Hazard Identification and Control  

SIMOPS Simultaneous operations 

SOOB Summary of Operation Boundaries 

TBRA Task Based Risk Assessments 
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1 INTRODUCTION  

Part 4 of the Health, Safety and Environmental (HSE) Case describes Seadrill’s risk 
management system and the processes in place for ensuring that HSE risks associated with 
the West Saturn scope of operations have been, and will continue to be, identified and 
evaluated to tolerable levels. The intention is to demonstrate that: 

 Major Accident Hazards (MAH) have been systematically identified for West Saturn. 

 The associated risks have been evaluated.  

 Controls have been identified and implemented to reduce the risks and impacts to as low 
as reasonably practicable (ALARP).  

 The outcome of the risk assessment has been communicated effectively to Operations, 
Senior Management and Stakeholders. 

HSE risks are inherent with most aspects of drilling operations. It is the role of this Safety 
Case to demonstrate that these risks are identified, assessed and effectively managed. 
Seadrill applies a systemic risk management approach, both qualitative and quantitative, to 
maintain and improve HSE and operational performance and to demonstrate that the risk are 
ALARP. 

1.1 Integrating HSE Management into Operations  

The Safety Case Part 2 - HSE Management System describes the elements of Seadrill’s 
standards, policies and plans that are concerned with HSE management. This management 
system is designed and intended to ensure that the organisation’s operations are planned, 
communicated, implemented and controlled so that the organisation’s objectives are met. 

The focus of Part 4 of the Safety Case is major hazards, although other workplace hazards 
are addressed. This includes how specific major hazard management system arrangements 
are integrated into the Rig's operations. The Safety Case Part 2 - HSE Management System 
provides further detail on general HSE risk management system arrangements. This includes 
integration of HSE risk management into operations through: 

 Task Based Risk Assessments (TBRA) and 5-Point Checks. 

 Development and implementation of Safety Cases. 

 Formal change management processes and procedures. 

 Communication of risk management information. 

 Training, awareness and competency of crew. 

 Performance improvement activities. 
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1.2 Inter-relation of Hazards and Operations 

Identifying and documenting the relationship between operations and their associated 
hazards provide the basis for the evaluation and management of risks. Seadrill uses several 
mechanisms to relate operations to their associated hazards and risks, for example: 

 Bowtie Analysis - For major hazards and associated accident events, Bowtie Analysis is 
undertaken. The Bowtie Analysis shows the relationship between the causes and 
consequences of accident events, and the specific barriers in place to manage associated 
risk. 

 Rig Hazard Register - Major hazard accident events are developed from the West Saturn 
Hazard Register and BowTie XP case files. The Hazard Register provides a summary of 
all identified West Saturn hazards and risks, along with the key barriers to manage them. 
Hazards may be defined in terms of locations or operations. 

 TBRA - are undertaken, documented and retained for future use for all potentially 
hazardous work activities on board the West Saturn. The TBRA steps through the 
individual tasks that are performed to complete the work activity. It documents potential 
hazards and assesses whether additional controls are required. 

 Summary of Operation Boundaries (SOOB) - The SOOB defines restrictions in place 
when performing certain operations. It addresses: 

 SIMOPS - Simultaneous operations restrictions. 

 Impaired barriers – Restrictions in case of impaired safety critical equipment. 

 External influence - Environmental operating limits. 

Further techniques and processes are detailed within this Part of the Safety Case.
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2 RISK MANAGEMENT PROCESS OVERVIEW 

Industry recognised standards provide Seadrill with the basis for consistent application of risk 
management processes. These include the following: 

Guide Application 
International Organisation for Standardisation 
(ISO) Guide 73 Risk Management 

Vocabulary in the risk management processes 

ISO 17776 Petroleum and natural gas industries Guidelines on tools and techniques for hazard 
identification and risk assessment 

ISO 17776 – Offshore production Rigs 
International Association of Drilling Contractors 
(IADC) Guidelines 

Structured Hazard Identification and Control 
Process (SHIDAC)  

ISO 31000 Risk and Hazard Management Hazard management review process 

OGP, WOAD and OREDA Statistical data on accident frequencies and 
consequences and lessons learnt to support 
Risk Assessment (Hazard Identification 
(Hazid)) 

Seadrill and IADC Accident/Incident/Near Miss 
Alerts 

Data on accident frequencies and 
consequences and lessons learnt to support 
Risk Assessment (Hazid) 

International Association of Oil & Gas Producers, 
Risk Assessment Data Directory, Report No.434 

 

The aim of RR738 is to provide complete 
statistics for accidents and incidents having 
occurred on offshore fixed and floating units 
engaged in oil and gas exploration and 
exploitation on the UKCS including numbers of 
accidents and incidents with corresponding 
frequencies per type of installation/rig. This was 
used in the MAHRA and barrier assessment 
process and overviewed against the West 
Saturn Quantitative studies 

 

Seadrill’s risk management processes are in line with those given in the above standards and 
guidance, are proportionate to the level of risk in the organisation, aligned with other Corporate 
activities, comprehensive in scope, embedded into routine activities and dynamic by being 
responsive to changing circumstance. 

In addition to the assessment process, due cognisance is given to the fact that the West 
Saturn has as part of the design process been subjected to technical safety studies to ensure 
operational integrity and design against postulated hazards and loss of integrity potential 
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events. These have been independently reviewed by the classification society and approved 
via the design approval process to ensure compliance with the classification standards. 

Seadrill has over several years been operating Safety Cases in accordance with IADC HSE 
Case Guidelines as well as what is deemed best practise, as applicable for Offshore drilling 
and Exploration activities. Seadrill also adopts legislative requirements, improvements in 
practise and, where applicable, regulator notices.  

Section 2.2 Structured Hazard Identification and Control (SHIDAC) and 2.3 SHIDAC Steps 
Undertaken discuss Seadrill’s application of the structured hazard identification and control 
process, as referred to by IADC HSE Case Guidelines. Details on how these are applied in 
terms of risk management processes for the West Saturn are then discussed in subsequent 
sections. 

2.1 Risk Management Process – ISO 17776 

The Risk Management Process for the offshore industry has been formalised by the 
International Standards Organisation in ISO 17776 and incorporated into the IADC guidelines. 
ISO 17776 provides a framework for hazard identification, risk assessment and risk 
management. It describes three key steps related to the application of an effective risk 
management process: 

1. Identification of the hazard. 

2. Assessment of the risk. 

3. Elimination or reduction of the risk. 

Effective application of a risk management process requires sound judgments and appropriate 
decisions to be made, such as: identifying appropriate screening criteria; defining effective 
and achievable risk management barriers; and determining when risk levels are tolerable. An 
overview of the ISO 17776 process is given in the below figure. 
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Risk Management Process – ISO 17776 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.2 Structured Hazard Identification and Control (SHIDAC) 

The structured hazard identification and controlled process, referred to by IADC HSE Case 
Guidelines as SHIDAC, is based on the Risk Management Process - ISO 17776. However, in 
their guidance, IADC incorporates additional sub-steps.  
 
This provides for a more practical application of the general risk management process as it 
applies to drilling contractors. SHIDAC incorporates the results of various risk analyses and 
integrates the implementation of hazard controls and recoveries, should an event be realised. 
It also differentiates between “Major Hazards” and “Other Workplace Hazards”. These terms 
are used throughout this Part of the Safety Case and are characterised by the IADC as follows: 
 

Hazard Differential 

Major Hazards – 
Hazards with the 
potential to result in: 

 Multiple fatalities or permanent total disabilities 
 Extensive damage to structure of the rig 
 Massive effect to the environment (e.g., persistent and severe 

environmental damage that may lead to loss of commercial or 
recreational use, loss of natural resources over a wide area or 
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Hazard Differential 

severe environmental damage that will require extensive 
measures to restore beneficial uses of the environment) 

Other Workplace 
Hazards – Hazards with 
the potential to result in: 

 Injury or ill health, up to and including single fatalities 
 Significant damage to structure or equipment on the Rig 
 Limited environmental damage that will persist or require remedial 

action 
 
This differentiation is important because major hazards require specific focus and specific 
management system arrangements. Other workplace hazards are managed through 
implementation of general HSE management system arrangements as discussed in Part 2 - 
HSE Management System.  

Specific major hazard management aspects are discussed further in subsequent sections, in 
particular Section 3 which covers the overall Major Accident Hazard Risk Assessment 
(MAHRA) process undertaken for West Saturn and detail on Risk Estimation, Risk Evaluation, 
Risk Treatment, Risk Acceptance and Risk Communication. 

2.2.1 Application of SHIDAC in Seadrill 
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For the major hazards, a key risk management tool is the Bowtie diagram. It provides a 
summary of identified major hazards and includes threats that could potentially cause an 
accident event, associated barriers (safety critical aspects - equipment, procedures and 
associated activities) and potential consequences.  

This includes escalation factors that define key activities and responsibilities to ensure barriers 
remain effective. 

Management system arrangements, including relevant functional requirements, are then set 
and communicated for safety critical aspects to help assure their integrity and performance. 

2.3 SHIDAC Steps Undertaken 

The HSE management systems arrangements, as described in the Part 2 - HSE Management 
System, describe the general management system arrangements for continued identification 
of hazards, along with their assessment and control. To assist in this, Seadrill uses a number 
of formal tools and methods to identify hazards, evaluate risks, identify risk reduction 
measures and help set risk based functional requirements. The table below describes the 
tools and methods that Seadrill may use, and is accompanied by a definition of each. 

2.3.1 Key Tools for Hazard Identification, Assessment and Management 
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Audits and Inspection - Audits and inspections are used to assess compliance with 
management system arrangements and assess conditions of facilities and equipment. 
Inherent with the audit and inspection process is the identification of potential hazards / issues 
and assessment of management system effectiveness and performance. 
 
Incident Investigations - Incident investigations are used to determine both the immediate 
and root cause of accidents and near misses. Incident investigations provide a key tool to 
assist in learning from accidents and near misses. These learnings are then used to improve 
HSE management system arrangements and / or facilities / equipment. They are also shared 
across the organisation. 
5-Point Check - The 5-Point Check is a safety observation tool in which workplace hazards 
and risks are identified, and then measures to eliminate or control those hazards are 
determined and implemented. 
 
Task Based Risk Assessment (TBRA) - A TBRA is a safety management tool in which the 
hazards and risks of a specific job in the workplace are identified, and then measures to 
eliminate or control those hazards are determined and implemented. More specifically, a 
TBRA is a process used by workers to systematically evaluate certain jobs, tasks, processes 
or procedures and eliminate or reduce the risks or hazards to As Low As Reasonably Practical 
(ALARP) using the Seadrill Risk Assessment Matrix in order to protect workers from injury or 
illness. The TBRA process is undertaken / reviewed at the worksite by the people undertaking 
the job and is used to guide workers in safe job performance. 

 
Hazard Identification (HAZID) Study - A HAZID Study is a structured and systematic 
process to identify and document hazards associated with an operation or facility in order to 
identify potential hazards to people, assets and / or the environment. HAZIDs are performed 
by breaking down an operation or facility into activities or areas and systematically reviewing 
each to brainstorm hazards and associated accident events. A multi-disciplinary team carries 
out the HAZID. 
 
Hazard and Operability (HAZOP) Study - A HAZOP Study is a structured and systematic 
examination of a planned or existing process or operation in order to identify and evaluate 
deviations from normal operations that may represent risks to people, assets and / or the 
environment. The HAZOP technique was initially developed to analyse chemical process 
systems, but has later been extended to other types of systems and also to complex 
operations and software systems. It uses a formal set of guidewords to assess the impact of 
deviations from normal operating practice / conditions. A multi-disciplinary team carries out 
the HAZOP. 
 
Failure Modes and Effects Analyses (FMEA) - FMEA is a bottoms-up, inductive analytical 
method that is performed at either the functional or piece-part level. FMECA extends FMEA 
by including a criticality analysis, which is used to chart the probability of failure modes against 
the severity of their consequences. The result highlights failure modes with relatively high 
probability and severity of consequences, allowing remedial effort to be directed where it will 
produce the greatest value. A multi-disciplinary team carries out the FMEA. 
 
Formal Safety Assessment (FSA) Studies - FSA Studies comprise detailed analysis 
required as part the structured and systematic process for assessing and understanding risks. 
They are used to analyse and quantify major hazard consequences and risks. An independent 
third party with specific expertise in the hazards being assessed typically undertakes such 
studies.  
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They typically cover: 
 
 Consequence Analysis: 

o Characteristics and consequences of fires and explosion events. 
o Characteristics and consequences of other events such as dropped objects, ship 

collisions and structural failures. 
o Impact of events on emergency systems, and escape, temporary refuge and 

evacuation facilities. 
o Assessment of emergency preparedness. 

 
 Quantitative Risk Analysis: 

o Combining the consequence analysis results with the frequency of the events to 
determine risk to people, environment and / or assets. 

 
Human Factors Assessment - Human Factors Assessment involves the study of how 
workers interact with their environment, with the aim of improving operational performance 
and safety through improvement in the experience of the end user. Human factors 
assessments can be undertaken for specific critical tasks, maintainability or when considering 
optimal layout of human machine interface. 
 
Working Environment Analysis - Working environment analysis is used to evaluate the 
suitability of the working environment. It assesses aspects such as: 
 
 Noise. 
 Vibration. 
 Ergonomics. 
 Man machine interfaces. 
 Handling of hazardous substances/chemicals. 
 Outdoor operations. 
 
Bowtie Analysis - Bowtie Analysis is a structured method to assess risk where a qualitative 
approach may not be possible or desirable. The success of the diagram is that it is simple and 
easy for the non-specialist to understand. The Bowtie Analysis combines the cause (fault tree) 
and the consequence (event tree). The fault tree is drawn on the left hand side and the event 
tree is drawn on the right hand side with the hazard and associated accident events drawn in 
the middle. Barriers and recovery measures are defined for specific causes and 
consequences, and are assigned responsibilities, ratings and types. Bowtie methodology is 
an effective way of demonstrating that risks are reduced to ALARP without the over-reliance 
on qualitative risk assessments. A multi-disciplinary team carries out the Bowtie Analysis. 

Safety and Environmental Critical Equipment (SECE)/Safety Critical Activity (SCA) 
Performance Standards – SECE/SCA performance standards document in qualitative or 
quantitative terms, the performance required of a system or item of equipment in order that 
risks are managed to tolerable levels and ALARP. Once documented, the performance 
standard can form the basis for ongoing assurance of management system arrangements and 
equipment performance as well as providing a basis for change management. 
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The following sub-sections discuss Seadrill’s general approach to SHIDAC. Additionally, rig-
specific aspects, tools or methods utilised are discussed in subsequent sections. 

2.3.2 SHIDAC Step 1 – Identify Hazards 

The first step to managing risks is identifying hazards. The process of identifying hazards lays 
the foundation for the risk evaluation processes to follow.  
 
Primary methods employed by Seadrill in the development of West Saturn include: 
 
 Accident and incident reports. 
 Statistical data (OGP/WOAD, etc.) to support the Hazid process on accidents and lessons 

learnt. 
 Working environment studies. 
 TBRA. 
 5-Point Check. 
 Compartment HazId and verification surveys. 
 Formal HAZID, HAZOP and Risk Assessment workshops utilising experienced, multi-

disciplinary teams. 
 
The main purpose of the assessment was to identify and assess the major accident hazards. 
The West Saturn was subject to a HAZID process as part of the assessment. This included a 
detailed risk ranking of each hazard. The aim of the risk ranking exercises was to identify the 
major accident scenarios that required further analysis as part of formal safety assessment. 
Low risk scenarios were not assessed further in the assessment, but several were developed 
further in the Bowties for completeness. The Rig-specific Hazard Register summarises all 
identified hazards and associated accident events, along with their grouping. 

2.3.3 SHIDAC Step 2 – Evaluate Risk 

Risk is a combination of the frequency and consequence / severity of a hazard being realised. 
Risk evaluation can be undertaken qualitatively, semi-quantitatively using risk ranking or 
through detailed quantification. 
 

Approach to Risk Evaluation as a Function of Risk Level and Complexity 
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Qualitative evaluation - Qualitative evaluation is used when undertaking workplace 
assessments such as 5-Point Checks. They rely on the experience of the personnel 
undertaking the evaluation to determine whether risks are tolerable or if further risk mitigation 
is required. The Rig crew undertake such evaluations. 
 
Semi-quantitative evaluation - Semi-quantitative evaluation is undertaken using the Seadrill 
Risk Assessment Matrix, a copy of which is given in Section 4 Risk Estimation. The Seadrill 
Risk Assessment Matrix is used to rank all identified risks into categories of High, Medium or 
Low. This helps ensure efforts to manage risk are proportional to the anticipated level of the 
potential risk. Screening criteria are also provided with the Seadrill Risk Assessment Matrix to 
judge the value and tolerability of an evaluated risk. Screening criteria are discussed in 
subsequent sections. Types of evaluations where the Seadrill Risk Assessment Matrix is used 
would include: 
 
 TBRA assessments undertaken by the Rig crew. 

 Workshop assessments such as Bowtie, HAZID, HAZOP and FMEA undertaken by a 
multi-discipline team with Rig crew representation. A person from the Corporate QHSE 
group or a competent third party would typically facilitate such workshops. 

 
Quantitative evaluation - Quantitative evaluations (often termed FSAs) are typically used to 
determine major hazard risks by quantifying frequency and event consequence / severity. A 
competent third party typically undertakes such assessments on behalf of Seadrill with the 
nature of the evaluation dependent upon the specific major hazard being evaluated. This can 
include assessment of: 
 
 Fire and explosions. 

 Blowouts. 

 Ship collisions. 

 Dropped objects. 

 Helicopter crashes. 

 Impairment of safety / emergency system function. 

 Impairment of escape, safe muster and evacuation facilities. 

 
For major hazards, Bowtie Analysis is also used to document event causes and 
consequences, and assess the adequacy of barriers for major hazards. Such hazards are 
documented through ranking using the Seadrill Risk Assessment Matrix. 
 
Risk evaluation also includes screening criteria, which is discussed further in subsequent 
sections, to help determine: 

 
 The relative and absolute level of risk. 

 Risk tolerability and acceptance. 
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The basic process undertaken for each potential hazard may be summarised as follows:  

 Is the hazard relevant to the rig’s operations?  

 What are the hazard sources / locations?  

 What are the worst case, credible, potential consequences?  

 What is the frequency of an event of this magnitude occurring?  

 What are the potential causes?  

 What are the controls?  

For each relevant hazard, the experience of the Assessors and Bowtie workshop teams was 
used to define appropriate top events which could occur if the hazard was released and the 
(worst case, credible) consequences of these events (e.g. fire, explosion, etc.). “Worst case, 
credible” refers to the situation where planned, existing control measures fail or are missing, 
such that the consequences develop unchecked.  

To provide a consistent and systematic estimation of risk, the Seadrill risk matrix have been 
utilised.  

The potential severity level of each consequence was estimated using the vertical scale of the 
risk matrix, with the likelihood (frequency) of each scenario (i.e. release of the hazard (top 
event) leading to the defined consequence), taken from the horizontal scale to give an 
estimation of the potential risk. 

2.3.4 SHIDAC Step 3 - Identify Risk Reduction Measures and Set Functional 
Requirements 

The likelihood of incidents and their final impact depends on the control measures in place to 
prevent or mitigate their risk. It is therefore a key requirement of the Safety Case to 
demonstrate that the hazards identified are adequately controlled. Therefore following 
identification of hazards and evaluation of risks, risk management and reduction measures 
are identified along with their key functional requirements. Any of the tools discussed in 
Section 2.3.1 can be used to identify risk reduction measures and set functional requirements. 
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Setting of Functional Requirements 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Safety Case Part 2 - HSE Management System and Part 3 - Rig Description provide 
general details relating to industry accepted codes and standards, and company policy and 
practices that form the basis for the risk management arrangements (equipment, procedures 
and associated activities) including functional requirements. 

For major hazards; risk treatment, risk acceptance and risk communication provide specific 
details on risk management, along with how functional requirements are defined and 
communicated for safety critical aspects. These are further described within section 3. 
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3 WEST SATURN MAHRA AND QUANTITATIVE STUDIES 

This section provides detail on compliance with the ISO process and the results of the 
Major Accident Hazard Risk Assessment (Semi Quantitative) and Quantitative studies for 
West Saturn. 

3.1 Major Accident Hazard Risk Assessment (MAHRA) 

 The overall objective from this study process was to ensure that MAHs and SECE/SCAs 
for West Saturn have been identified, assessed and their management deemed fit for 
purpose and have within their functions the ability to attain and maintain the ALARP status 
within the operating envelope of the vessel in normal drilling conditions. 
 
To achieve this goal several parallel but integrated tasks have been undertaken to ensure 
that all the pertinent and historical work undertaken in the area of hazard and integrity 
management have been recognised and where pertinent and verifiable, utilised in the 
MAHRA itself.  

The overall qualitative and semi quantitative process of the MAHRA is discussed within 
the detail of this section of the Safety case. 

Key criteria used in the MAHRA study Guidance may be listed as follows: 

 Seadrill Internal Safety Case and Barrier Management Directives. 

 IADC HSE Case Guidance 2015. 

 ISO17776 / ISO 31000 (Risk Management) 

 Industry Best Practices. 

The following steps may be recorded for the purposes of hazard management and ALARP 
demonstration in the semi quantitative (operational) based risk assessment process. 

 

3.2 Overall MAHRA assessment Process 

The MAHRA process fully embraced both the SHIDAC and ISO 17776 processes and set 
out the following hazard boundary. 

The output was used as a baseline to support MAH listing and furtherance in the 
Quantitative Studies discussed further in this section of the Safety Case. 

The overall process of the assessment is outlined in figure 1. 
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Figure 1 
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3.3 Major Accident Hazards Definition 

For the risk management process the IADC guidelines have defined two categories of 
hazard, ‘Major Accident Hazards’ and ‘Other Workplace Hazards’. 

The definition of a MAH used in the MAHRA process can be given as: 

a) A fire, explosion or the release of a dangerous substance involving death or serious 
personal injury to persons on the installation or engaged in an activity on or in connection 
with it;  

b) Any event involving major damage ( as defined in the Seadrill 5 x 5 risk matrix) to the 
structure at the installation or plant affixed thereto or any loss in the stability of the 
installation;  

c) A collision of a helicopter with the installation;  

d) the failure of life support systems for diving operations in connection with the installation, 
the detachment of a diving bell used for such operations or the trapping of a diver in a 
diving bell or other subsea chamber used for such operations; or  

e) Any other event arising from a work activity involving death or serious personal injury to 
five or more persons on the installation or engaged in an activity in connection with it.  

Other Workplace Hazards are regarded as those hazards with the potential to result in: 

 Injury or ill health, up to and including single fatalities; 

 Significant damage to structure or equipment on the installation; 

 Limited environmental damage that will persist or require remedial action. 

Other Workplace Hazards therefore incorporate all hazards that are not considered Major 
Accident Hazards. These types of hazards (and their consequences) are managed by the 
HSE Management System which describes appropriate methodologies (e.g. PTW, 
TBRAs) to assess and manage the risks as appropriate. 

The definition of a MEI used in the MAHRA process can be given as: 

A Major Environmental Incident (MEI) is preceded by a Major Accident that has the 
potential to cause significant harm to people. For MEIs, critical elements are termed safety 
and environmental critical elements (SECE's). 

The definition of a MPI used in the MAHRA process can be given as: 

A Major Pollution Incident (MPI) is a MEI without the preceding Major Accident. For 
MPIs, critical elements are termed Environmentally Critical Elements (ECE's). 

3.4 Qualitative Review 

The workshop assessment included three key tasks in the process of hazard identification 
and risk ranking, namely: 

 Compartment review. 

 Human Factors Review. 
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 Bowtie threat assessment (HazId) and barrier development and risk ranking. 

The approach taken for these may be summarised as follows. 

3.4.1 Compartment review 

As part of the review and in particular the hazard identification process, an on board review 
of the West Saturn compartments with crew members and layout was undertaken to 
qualitatively review potential hazards to ensure that they did not constitute a Major 
Accident Hazard in itself, or an escalation contributor.  

Where identified and assessed by the Team, if none of the components required to make 
up a hazard are present, no further evaluation of the scenario was required and recorded 
on the compartment review form accordingly. 
 
For all other scenarios, the team qualitatively assessed the frequency of the scenario 
occurring and the resulting consequence(s) on a risk matrix. Due regard was taken of the 
explosive/ combustible/ permeable inventory present, the initiating event and subsequent 
chain of events, as well as existing hardware, procedures and contingency arrangements 
in place to control or mitigate the realised hazard. 

 
The established safety systems, layouts and watertight configurations etc. in place were 
also reviewed to ensure that designed hazard barriers for Elimination, Prevention, Control, 
Mitigation, Reduction, Detection or EER (Escape, Evacuation and Rescue) functionality 
are in place and not impaired for their availability, functionality and survivability as required. 
In some cases the findings from the compartment study may initiate changes or additions 
to the major accident hazard risk assessment. 

 
The compartment study assessment is recorded on the compartment risk assessment 
form, an example of which is shown in Figure 2. Full details of the compartment study 
assessments can be found in the MAHRA report. 
 
This was further enhanced by review of existing quantitative safety studies which looked 
into potential fire and explosion, failure modes, effects and criticality analysis of systems 
and structures. 
 
These are part of the Structured Hazard Identification and Control process and provide 
information on compartment areas by way of perceived hazards, equipment, controls and 
design redundancy.  
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Figure 2 
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Compartment Survey Team 

The compartment review was undertaken on board West Saturn with the results fed back 
into the hazard workshop. The compartment sheets are presented in the appendix of the 
MAHRA report. 

Personnel involved in this process were: 

 John Bowie – Compartment Surveyor – HRM. 

 Pieter Blommaart – Assistant TSL, Seadrill 

3.4.2 Workshop Review Attendees 

The workshop was undertaken on-board West Saturn over a five-day period covering the 
HazId and Bowtie development process.  
 
Attendees may be listed as follows: 
 
 Omar Afify – Session Leader – HRM 

 Paul McGourty – Seadrill – OIM 

 Brian Hennessy – Seadrill – DSL 

 Chris Randall – Seadrill – TSL 

 Pieter Blommaart – Seadrill – Assistant TSL 

 Domenico Paduano – Seadrill – MSL 

 Carlos Gandolpho – Seadrill – Subsea Engineer 

 Chris Lynn – Seadrill – Subsea Supervisor 

 Steven Jenkins – Seadrill – Deck Supervisor 

 Pedro Athayde – Seadrill – Technical Supervisor 

 Richard Frost – Seadrill – DPO 

 Krzysztof Rowinski – Seadrill – DPO 

 Rondinelio Silva – Seadrill – Safety Officer 

 Calix Pavilla – Seadrill – Toolpusher 

 Anthony Gornall – Seadrill – Toolpusher 

 Arnold Duncan – Seadrill – Driller 

3.4.3 Human Factors Review 

Integral to the overall MAHRA workshop process a Human Factors review was conducted 
drawing upon both the hazard assessment (barrier management) and the ergonomics 
review of the layout and the compartment study undertaken on board West Saturn. 
 
In addition to the design, an operational review was undertaken in order to provide 
verification of the following key areas: 
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 Human factors in the design and layout of each work space. 

 Human factors considerations and involvement to work practices during safety critical 
task and activities. 

 Recommendations where appropriate on the findings. 

The assessment was conducted utilising industry based using appropriate human factor 
topics, referring to “the inspector’s human factors toolkit”, published by the Health and 
Safety Executive.  

The topics are as follows: 

 Managing human failures (integral to the bowtie barrier analysis discussions). 

 Procedures (procedural review and determination of credible SCA’s). 

 Training and competence (integral to the bowtie barrier analysis discussions). 

 Staffing (integral to the bowtie barrier analysis discussions). 

 Organisational change (procedural review and determination of credible SCA’s). 

 Safety critical communications (integral to the bowtie barrier analysis discussions). 

 Human factors in design (quantitative risk studies output and SECE process). 

 Fatigue and shift work (procedural review and determination of credible SCA’s). 

 Organisational culture (procedural review and determination of credible SCA’s). 

 Maintenance, inspection and testing (integral to the bowtie barrier analysis 
discussions). 

Personnel familiar with the rig design and those assigned to various critical activities/task 
were engaged in discussion during the compartment review and workshop process with 
the aid of the overall assessment sheets. 
 
3.4.4 Hazard Identification, Bowtie Threat, barrier and ranking assessment 

The main objectives were: 

 Review potential hazards and threats using the established hazard guideword (ISO 
17776(G)) and record sheets, historical data and the risk data base (OGP) for known 
failures and impairments of safety critical barriers. 

 Use of  the Seadrill 5 x 5 risk matrix and criteria to assist in the screening of hazard 
consequences and listing of possible MAH events for consideration. 

 Review of current Hazard Register for threat/hazard events. 

 Identify Major Hazards (using output from the HazId) associated with the West Saturn 
and ratify these as acceptable and examine whether or not they are fully complete (i.e. 
are all initiating events covered or possible escalations).  

 Develop the MAH/MEI Bowties and agree and assess what barriers exist to eliminate, 
prevent, control, and mitigate the MAH’s.  
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 Listing of barriers and examination of their interdependencies with others using the 
bowtie barrier impairment data 

 Identify Safety Environmental Critical Equipment and Safety Critical Activities against 
the Major Accident Hazard profiles and provide input into the Performance Standards 

 Review Essential Systems Survivability and Escape, Evacuation and Rescue goals. 

The hazard identification process undertaken for the West Saturn identifies hazards that, 
when released, can have immediate (acute) and / or long term (chronic) effects. Both these 
types of hazards are managed using the same integrated approach as an integral part of 
the hazard identification, threat assessment and overall bowtie analysis. 

Acute hazards are those with the potential to cause harm (including fatalities) as a result 
of more or less instantaneous events or incidents; and 

Chronic hazards are those with the potential to cause harm arising from non-
instantaneous exposures such as repeated emissions or discharges, continuous 
emissions or discharges, and / or occupational exposures. 

Environmental Hazards controls and subsequent SECE’s have been reviewed as part of 
the integrated process and form part of the barrier ranking and overall consequence 
assessment.  

 MEI’s have been assessed as part of the environmental consequences of a MAH event  

 MPI’s have been reviewed as “non-hazard originated” driven event and 
consequence 

Hazard Register 

Registers of the hazards considered to be relevant to the rig operations provides a listing 
of the hazards and risks applicable to the rig and contains the following information: 

 Hazard 

 Sources of the hazard (e.g. operations, etc.) 

 Causes 

 The consequence of the hazard 

 The means by which the hazard is controlled and risk is reduced, either by preventing 
its release or limiting its effects or both 

 The risk potential of the hazard, from the risk matrix (for effects on Personnel (P), 
Assets(A), Environment (E) and Reputation (R)) 

 Reference to any further risk assessment (e.g. bowties for MAH and MEI events) 

The hazard register gives details of each of the hazards on the rig, the consequences of 
each and an estimation of the risk potential (using the Seadrill risk matrix) and identifies 
controls in place to mitigate the risks. These controls are based on the HSE Management 
System processes currently in place within Seadrill as well safeguarding equipment, etc. 
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The hazards in the Hazard Register include (but are not limited to) the following key types 
of hazard: 

 Well and topsides hydrocarbon hazards. 

 Hazards associated with the rig as a floating structure. 

 Acute and chronic hazards associated with hazardous substances carried on, or 
arising on the rig. 

 Occupational health and injury risks to personnel arising from work activities. 

 Risks to the environment from spill and emissions from the rig. 

The hazard register therefore provides a documented record of the three steps of the risk 
management process (hazard identification, risk evaluation and identification of risk 
reduction measures). The HazId process included a detailed risk ranking of each hazard. 
The aim of the risk ranking exercises was to identify the major accident hazards that 
required further analysis as part of bowtie development. Low risk scenarios were not 
assessed further, but several were developed further in the Bowties for completeness. 

Hazard Screening Criteria 

As outlined in the definition of major accident hazards in section 3.3, MAHs are regarded 
as those which, if realised, have the potential for level 1 Consequences (as determined by 
the Seadrill risk matrix), i.e.: 

 Greater than one fatality. 

 Extensive asset damage. 

 Massive environmental damage. 

 Massive negative impact on the reputation of the company. 

For the identified major accident hazards, it was necessary to conduct a more detailed 
assessment to ensure that suitable and sufficient measures are in place to adequately 
manage the risk. These major accident hazards were therefore taken forward for further 
assessment using bowtie analysis.  

The below diagram shows how the major accident hazards were derived and how they 
were taken forward for further analysis in the bowtie diagrams. 
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The overall hazard assessment process was fully recorded on worksheets which are 
presented in the appendix of the Safety Case. These provided the foundation to develop 
an MAH listing and further assessment using the Bowtie analysis process to assist in the 
determination of ALARP. The key deliverables were to:  

 Consolidate Hazards using the Seadrill Risk matrix and record the results on the 
hazard identification sheets 

 MAH/MEI Bowties and associated hazard management barriers (SECE/SCA) 

 Control measures and interactions of SECEs/SCAs 

 Ranking of barriers (with selected verification checks) 

 Bowtie profiles and MAH/MEI/MPI list 

 Provide input to development of the Performance Standards for identified SECEs 

 Provide evidence that the requirements of the MAHRA Guidance had been complied 
with. 

3.4.5 Environmental Aspects and Impacts 

In addition to the above, a parallel but integrated review to look at Environmental Aspects 
and Impacts was undertaken applied against air emissions, discharges to sea, 
uncontrolled discharges to air and sea and system to clean planned discharges to air and 
seas (Environmental Aspects and Environmental Critical Equipment).  

The results of the review have been placed with a matrix against assessment criteria to 
provide evidence of compliance or the ability to provide rapid and proficient resources and 
equipment to minimise any impacts for an environmental hazard and consequence. 

The West Saturn Hazard Register in the Appendix of the Safety Case presents the overall 
results from the Aspects and Impacts assessment for West Saturn. Environmental Hazard 
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consequences have further been addressed within the Major Accident Hazard (MAH) 
bowties and form part of the overall consequence ranking results. 

3.4.6 Qualitative Assessment Findings 

The initial step of the process as previously outlined was to undertake a comprehensive 
Hazid with the rig crew.  A full review of potential hazards for West Saturn was undertaken 
by reviewing areas, operations and potential external events that could result in a MAH 
event if not adequately managed through the existing systems.  
 
The record of the hazard assessment is presented in appendix of the Safety Case which 
provides the evidence of the documented process used for the identification and screening 
process using the Seadrill risk matrix and criteria. 
 
A worst-case credible consequence / severity is determined based on experience, 
judgment or previous study results (where applicable), and without considering the 
available safeguards.  

The following figures presents an example of the Hazid sheets used and the Seadrill 5 X 
5 Risk Matrix.
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Example HAZID Sheet (See Appendix – Hazard Register for full details) 

No.: 1 General Operations 
 
Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie 

Reference 
MAH MEI MPI 

1.1 
 
 
 
 
 

Loss of 
crane 
control 
while 
lifting 
equipment 
/ materials 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Crane 
mechanical / 
electrical 
failure 

 Lifting gear / 
accessories 
failure 

 Human error 
 Radio 

communication 
failure 

 Extreme 
weather 
conditions 
(e.g., swells, 
wind, heavy 
rain, etc.) 

Dropped 
objects causing 
personnel injury 

People 1 C 
 

  Operating 
procedures 
defining 
weather 
conditions to 
crane 
operations 

 Operating 
procedures for 
crane 
operations – 
lifting manual 

 Operation with 
banksman 

 Crane Daily 
check list 

 Crane 
instrumentation 
reading wind 
limit 

 Load check cell 
 Trained/certified 

crane operators 
 Crane 

Maintenance 
 Certified cranes 
 Load tests for 

the cranes 
 Radio UHF 

channels 
communication 
for cranes 
operation inside 
the drilling unit 

 Emergency 
Response Plan 

People 1 D 
 

  H-06 Objects 
Lifted at 
Height - 
Crane / Deck 

✔ 

  

Dropped 
objects causing 
damages to 
equipment 
and/or the 
drilling unit 

Asset 4 C  Asset 4 D  Screened out. Not 
considered a MAH 
event based on 
screening criteria. 

   

Damages to the 
crane 

Asset 4 D  Asset 5 D  Screened out. Not 
considered a MAH 
event based on 
screening criteria. 

   

Dropped 
objects causing 
environmental 
impact (oil 
leakages to the 
sea) 

Environment 1 D  Environment 2 
 
 
 
 

D 
 
 
 
 

  H-03 
Hydrocarbons 
in Sea Floor 
Infrastructure  

 H-06 Objects 
Lifted at 
Height - 
Crane / Deck

✔ ✔ 

 

Dropped 
objects causing 
image damage  

Reputation 1 D  Reputation 3 D   H-03 
Hydrocarbons 
in Sea Floor 
Infrastructure  

 H-06 Objects 
Lifted at 
Height - 
Crane / Deck 

✔ 
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Seadrill Risk Matrix 
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From the Hazid process the following can be recorded: 
 
 A total of 58 hazard events have been consolidated, recorded and then screened using 

the Seadrill risk matrix and criteria. 

 A total of 16 potential MAH events have been taken forward for further assessment 
within bowtie analysis using the Seadrill risk matrix and criteria as well as the Bowtie 
barrier impairment screening data. 

 The record of the hazard assessment is presented in the MAHRA report which 
provides the evidence of the documented process used for the identification and 
screening process using the Seadrill risk matrix and criteria. This replaces the current 
West Saturn Hazard Register and links to the updated bowties. 

Table 1 presents and overall summary and Table 2 provides detail on the MAH events 
derived from the process. 
 

Table 1 – Summary of Hazard Assessment 

General Operations 

Item Identified Hazard HazId 
Reference  Bowtie Reference  

01 Loss of crane control while lifting equipment / materials HAZID Table: 
1.1 Bowtie Ref: H-06, H-03 

02 Dropped Objects HAZID Table: 
1.2 Bowtie Ref: H-03, H-06, H-07 

03 Loss of containment of flammable material HAZID Table: 
1.3 Bowtie Ref: H-01, H-02, H-04 

04 Loss of control of hydraulic system HAZID Table: 
1.4 Bowtie Ref: H-11 

05 Hydrogen Sulphide / CO2 intake through HVAC to the living 
quarters 

HAZID Table: 
1.5 Bowtie Ref: H-01, H-02, H-12 

06 Fire inside the living quarters HAZID Table: 
1.6 Bowtie Ref: H-04 

07 Fire HAZID Table: 
1.7 Bowtie Ref: H-04 

Marine Operations 

Item Identified Hazard HazId 
Reference Bowtie Reference  

08 Loss of drilling unit structure i.e., stability integrity HAZID Table: 
2.1 

Bowtie Ref: H-10, H-13, H-
014, H-15 

09 Loss of ballasting control HAZID Table: 
2.2 Bowtie Ref: H-13, H-15 

10 Collision with supply or merchant vessels HAZID Table: 
2.3 Bowtie Ref: H-08, H-10, H-14 

11 Loss of control during drilling unit towing HAZID Table: 
2.4 Screened out 

12 Loss of Position HAZID Table: 
2.5 Bowtie Ref: H-08 

13 Loss of propulsion during drilling unit navigation HAZID Table: 
2.6 Bowtie Ref: H-08, H-15 

Supply Transferring Operations 

Item Identified Hazard HazId 
Reference Bowtie Reference  

14 Loss of crane control while transferring cargo from/to supply 
vessels 

HAZID Table: 
3.1 Bowtie Ref: H-06 

15 Loss of basket control while transferring personnel from / to 
support vessel 

HAZID Table: 
3.2 Screened out 

16 Loss of containment while transferring chemicals (diesel / 
bentonite / barite) from / to supply vessel

HAZID Table: 
3.3 Screened out 
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17 Loss of Helicopter control while taking off / landing HAZID Table: 
3.4 Bowtie Ref: H-09, H-14 

Drilling 

Item Identified Hazard HazId 
Reference Bowtie Reference  

18 Loss of integrity of derrick HAZID Table: 
4.1 Bowtie Ref: H-07 

19 Loss of wellbore control HAZID Table: 
4.2 Bowtie Ref: H-01 

20 Loss of control of the BOP pressure test on board (Blast) HAZID Table: 
4.3 Bowtie Ref: H-11 

21 Loss of control of the BOP pressure test subsea HAZID Table: 
4.4 Screened out 

22 Loss of control of flammable and toxic (H2S) material in the 
shale shaker room 

HAZID Table: 
4.5 Bowtie Ref: H-01, H-04, H-12 

23 Loss of control of radioactive material during wireline 
operations 

HAZID Table: 
4.6 Screened out 

24 Loss of elevator control while lifting cargos (drill pipe, case, 
tubulars, etc.) 

HAZID Table: 
4.7 Bowtie Ref: H-07 

25 Loss of control of flammable and toxic (H2S) material in the 
rotary table 

HAZID Table: 
4.8 Bowtie Ref: H-01, H-04, H-12 

26 Loss of Pressurised systems HAZID Table: 
4.9 Bowtie Ref: H-11 

27 Loss of control while handling perforation guns HAZID Table: 
4.10 Bowtie Ref: H-05 

28 Dropped objects HAZID Table: 
4.11 Bowtie Ref: H-07 

29 Personnel exposure to equipment with rotating or moving 
parts 

HAZID Table: 
4.12 Bowtie Ref: H-11 

30 Loss of control during work at height HAZID Table: 
4.13 Screened out 

Well Test Area  

Item Identified Hazard HazId 
Reference  Bowtie Reference  

31 Loss of control of flammable and toxic (H2S) material HAZID Table: 
5.1 Bowtie Ref: H-02, H-04 

32 Loss of wellbore control HAZID Table: 
5.2 Bowtie Ref: H-02, H-04 

33 Loss of control of the X-tree during pressure test on board 
(Blast) 

HAZID Table: 
5.3 Bowtie Ref: H-11 

34 Loss of control of the X-tree during pressure test subsea HAZID Table: 
5.4 Screened out 

Storage (pipe deck & laydown areas including lifting equipment) 

Item Identified Hazard HazId 
Reference  Bowtie Reference  

35 Combustible dust formation in silos / pipes (powder / dust 
bentonite / limestone/barite) 

HAZID Table: 
6.1 Bowtie Ref: H-04 

36 Loss of control while transferring Chemicals (diesel / 
bentonite / barite / limestone /etc.) inside the drilling unit 

HAZID Table: 
6.2 Screened out 

Utilities and services 

Item Identified Hazard HazId 
Reference  Bowtie Reference  

37 Loss of electric Power (momentary or longer) HAZID Table: 
7.1 Screened out 

38 Loss of water quality control leading to contamination HAZID Table: 
7.2 Screened out 

39 Loss of internal communication system HAZID Table: 
7.3 Screened out 

40 Personnel exposed to low oxygen atmosphere in the 
Subsea HPU Room 

HAZID Table: 
7.4 Screened out 
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Emergency Response 

Item Identified Hazard HazId 
Reference  Bowtie Reference  

41 Loss of escape Routes accessibility HAZID Table: 
8.1 Screened out 

42 Loss of control during lifeboat / life rafts launching HAZID Table: 
8.2 Screened out 

Maintenance Operations 

Item Identified Hazard HazId 
Reference Bowtie Reference  

43 Exposure to electrical power HAZID Table: 
9.1 Screened out 

44 Loss of scaffolding control during work at height HAZID Table: 
9.2 Screened out 

45 Personnel exposure to equipment with rotating or moving 
parts 

HAZID Table: 
9.3 Bowtie Ref: H-11 

46 Loss of control of fluids / systems under pressure HAZID Table: 
9.4 Bowtie Ref: H-11 

47 Exposure to confined spaces without adequate conditions 
to work 

HAZID Table: 
9.5 Bowtie Ref: H-12 

48 Loss of control during over water job HAZID Table: 
9.6 Screened out 

49 Loss of control of crane while lifting equipment HAZID Table: 
9.7 Bowtie Ref: H-06 

50 Exposure to Chemical materials HAZID Table: 
9.8 Screened out 

51 Exposure to Irradiation / heat HAZID Table: 
9.9 Screened out 

52 Loss of acetylene containment while performing welding 
activities 

HAZID Table: 
9.10 Bowtie Ref: H-04 

53 Loss of forklift / trolley control while handling cargos on 
board 

HAZID Table: 
9.11 Screened out 

Security Operations 

Item Identified Hazard HazId 
Reference Bowtie Reference  

54 Piracy / kidnap HAZID Table: 
10.1 Bowtie Ref: H-16 

55 Assault HAZID Table: 
10.2 Bowtie Ref: H-16 

56 Sabotage HAZID Table: 
10.3 Screened out 

57 Theft HAZID Table: 
10.4 Screened out 

58 Crisis HAZID Table: 
10.5 Screened out 
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Table 2  

These have been taken forward for semi quantitative assessment as part of the MAH event 
assessment. 

WEST SATURN MAH TABLE 

MAH Group Hazard event (MAH) Type Derived 

Loss of Containment 
During Work Over / Drilling 
(includes fire and 
explosion events) 

 Hydrocarbons in Formation during 
Drilling 

 Hydrocarbons in Formation during 
Well Testing 

 Hydrocarbons in Sea Floor 
Infrastructure 

Hydrocarbon event – 
Blowout 
Release of toxic gas 
Fire and Explosion 
Environmental 
Consequences  

Hazid and previous 
studies 

Fire / Explosion (non-
process) 

 Combustible Materials ( e.g. 
Accommodations, Machinery 
Space(s), Storage area(s)) 

 Explosives (e.g. Perforating Gun 
Charges) 

Fire and explosion 
event 
Environmental 
Consequences 

Hazid and 
compartment review  

Dropped Objects  Objects Lifted at Height – Crane / 
Deck 

 Objects Lifted at Height – Derrick/ Drill 
Floor 

Dropped objects and 
/ or mechanical 
handling 

Hazid and 
compartment review 

Helicopter Transport  Air Traffic Multiple scenarios Hazid and 
compartment review 

Mechanical Failure  Moving / Rotating / Pressurized 
Equipment 

Personnel harm and 
/ or asset damage 
event 

Hazid and 
compartment review  

Toxic Gas  Asphyxiates 
 

Multiple scenario 
Environmental 
Consequences 

Hazid and 
compartment review  

Loss of Control / Integrity  Vessel on Location 
 Marine Traffic / Debris 
 Floating Vessel 
 Structured Vessel 
 Vessel Transit

Multiple scenarios Hazid and 
compartment review  

Militant Activity  Security issues EER Hazid and 
compartment review 

 

3.5 Semi Quantitative Assessment 

Following the hazard identification, the established MAH events were tabled and a review 
of their management and recovery barriers undertaken to determine whether or not the 
systems, procedures and competencies in place for West Saturn were suitable and 
sufficient to ensure that these MAHs were ALARP.  

The review process was undertaken using bowtie analysis (Bowtie XP) which included the 
insertion of the Seadrill 5 x 5 risk matrix and criteria for the consequence screening (Figure 
3) and the established bowtie XP matrix (Figures 4 and 5) for the rating of barrier integrity 
against established criteria.  
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The bowtie structure utilised is shown in the following diagram: 

The results of the review can be found in the MAHRA report and the overall output is detailed 
in the Hazard Register in the Appendix of the Safety Case. 

In addition, the current hazard management history of West Saturn was assessed in order 
that relevant studies from design and operation had not be discounted.  

West Saturn existing hazard and risk studies were reviewed and information used to ensure 
that the current layout and operation did not differ from what was assessed for Fire, Explosion, 
EER and ESSA consideration. 

 

 

 

 



 
 Risk Management

Part 4

 

Iss 01 / Rev 00 Hard copies are not controlled Page 37 of 80 

Rev Date: 14th February 2018 Safety Case 
 

 

Figure 4  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Reliability / Ease of Use
Low Works < 75% of the time / Inadequate or no training - errors are probable.

Medium Works > 75% of the time / Personnel well trained
Reliability / Ease of Use

Low Medium High High Works > 99% of the time / No or simple human interaction
Low Very Poor Poor Poor

Implementation Medium Poor Good Good
High Poor Good Very Good

Implementation
Low In place < 75% of the time

Medium In place > 75% of the time

High In place > 95% of the time

BowTie Control Effectiveness Criteria
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Figure 5 

 

Effectiveness Illustration 
In place 

and being 
used 

Reliability Human Factors 

Very Good 

 
≥95% of 
the time 

Very 
Reliable 
(Works 
>99% of the 
time) 

No human involvement 
Simple instructions 
Easy to operate 
Intuitive 
Proven operator performance 
Errors practically impossible 

Good 

 
≥75% of 
the time 

Reliable 
(Works 
>95% of the 
time) 

Clearly defined task 
Defined operating procedures 
Trained and experienced operator 
Errors conceivable but unlikely 

Poor 

 
 
 
 
 
 

≤75% of 
the time  

Clearly defined task 
Defined operating procedures with some ambiguity or inadequacy 
Some trained and experienced operator 
Errors possible 

Very Poor 

 

≤50% of 
the time  

No Clearly defined task 
No defined operating procedures 
Not trained and experienced operator 
Errors likely/probable 
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The following bowties have been developed for the West Saturn which represent its normal 
drilling operations. 

Loss of Containment (includes fire and explosion events) 

 H-01 Hydrocarbons in Formation during Drilling 

 H-02 Hydrocarbons in Formation during Well Testing 

 H-03 Hydrocarbons in Sea Floor Infrastructure 

Fire and Explosion (non-process) 

 H-04 Combustible Materials (e.g. Accommodations, Machinery Space(s), Storage 
area(s)) 

 H-05 Explosives (e.g., Perforating Gun Charges) 

Dropped Objects 

 H-06 Objects Lifted at Height - Crane / Deck 

 H-07 Objects Lifted at Height - Derrick / Drill Floor 

Helicopter Transport 

 H-09 Air Traffic 

Mechanical Failure 

 H-11 Moving / Rotating / Pressurised Equipment 

Toxic Gas 

 H-12 Asphyxiates (e.g., Inerting Gases) 

Militant Activity  

 H-16 Security Issue 

Loss of Control / Integrity 

 H-08 Vessel on Location 

 H-10 Marine Traffic / Debris 

 H 13 Floating Vessel 

 H-14 Structured Vessel 

 H-15 Vessel Transit 
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3.6 PFEER Assessment  

As part of overall compliance with best practice a PFEER assessment that took due 
account of The Offshore Installations (Prevention of Fire and Explosion, and Emergency 
Response) Regulations (PFEER) was undertaken for West Saturn. The assessment 
concentrated on the demonstration that Seadrill and West Saturn had assessed major 
accident hazards arising from fire and explosion and events which may require evacuation, 
escape and rescue, and to identify appropriate arrangements for dealing with them. The 
assessment included: 

 The identification of the various events which could give rise to a major accident 
involving fire or explosion; or the need for evacuation, escape or rescue to avoid or 
minimise a major accident;  

 The evaluation of the likelihood and consequences of such events; 

 The establishment of appropriate standards of performance to be attained by anything 
provided by measures for ensuring effective evacuation, escape, recovery and rescue 
to avoid or minimise a major accident; and otherwise protecting persons from a major 
accident involving fire or explosion; and  

 The selection of appropriate measures. 

As part of the Major Accident Hazard Risk Assessment, each identified major accident 
hazard has been evaluated qualitatively in terms of likelihood and consequence using the 
Seadrill risk matrix.  

The results of this assessment are presented in Section 4 Risk Estimation. The major 
accident hazard bowtie diagrams created during the development of the Safety Case 
identify the measures in place to prevent, detect, control and mitigate each identified major 
accident hazard. The assessment process took due recognition of the existing PFEER 
Assessment – (ST-05044-9, 09-10-2014 by SafeTec) for approach, assessment and 
outcomes. 

Part 2 of the Safety Case provides detail on the procedures, personnel responsibilities and 
system performance requirements to protect persons from a major accident involving fire 
or explosion and to ensure effective evacuation, escape, recovery and rescue.  

This is further supported by the BowTie Safety Critical Activity (SCA) listing of 
Responsibilities and Accountabilities for the identified BowTie barriers in the Hazard 
register, in the Appendix of the Safety Case. 

3.7 Quantitative Risk Assessment 

The following studies have been undertaken for West Saturn as part of its design and 
future operational status. These provided input into the MAHRA and the overall hazard 
management profile and ALARP demonstration for West Saturn.  
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West Saturn Quantitative Studies 

STUDIES UNDERTAKEN SUMMARY OF COVERAGE 

QRA – Main Report 

Quantitative Risk Analysis - ST-05044-
2, Rev 3, September 2014 by SafeTec 
 
QRA report and appendix Doc. No. ST-
20886-RA-1-Rev00 2007 by SafeTec 

The review of the QRA studies and its appendices have produced results 
covering identified fire and explosion risk and associated sensitivities. 

In general both reports have listed a degree of ALARP compliance.   

This was further supported by the Technical Note provided by SafeTec 
(Doc. No. ST-06700-1) 09/10/2014. 

QRA - Explosion Assessment 

Quantitative Risk Analysis - ST-05044-
2, Rev 4, October 2014 by SafeTec – 
Appendix B 
 

A full probabilistic explosion analysis has not been carried out and the data 
from the MOSVOLD design 2006/2007 models used as the baseline for the 
study.  
 
In addition where simulations have not been carried out in the 2006/2007 
reports further assessments are based on a qualitative assessment and 
experience with similar concepts.  
Gas (CFD) simulations for fire and smoke have been taken from the 
MOSVOLD 2006/2007 and used for West Saturn. 

The study divides the West Saturn (based on the 2006/2007 MOSVOLD 
design study) into 5 geometrical areas.  

This was further supported by the Technical Note provided by SafeTec 
(Doc. No. ST-06700-1) 09/10/2014. 

QRA - Fire Assessment  

Quantitative Risk Analysis - ST-05044-
2, Rev 2.0, March 2013 by SafeTec – 
Appendix H 
 

Data from the MOSVOLD design 2006/2007 models used as the baseline 
for the study. In addition where simulations have not been carried out in the 
2006/2007 reports further assessments are based on a qualitative 
assessment and experience with similar concepts. 

Impairment to safety functions is listed form the events modelled to the TR, 
muster areas and lifeboats. 

This was further supported by the Technical Note provided by SafeTec 
(Doc. No. ST-06700-1) 09/10/2014. 

QRA – Blowout and Well Release 
Quantitative Risk Analysis - ST-05044-
2, Rev 2.0, October 2014 by SafeTec – 
Appendix C 

Provides frequencies based on SINTEF references for GOM and North Sea 
as a baseline which has been used for Blowouts linked to the modelling of 
the blast and fire scenarios. 

This was further supported by the Technical Note provided by SafeTec 
(Doc. No. ST-06700-1) 09/10/2014. 

QRA – Dropped Objects, Ship 
Collison, Loss of stability 
Quantitative Risk Analysis - ST-05044-
4, Rev 4, October 2014 by SafeTec – 
Appendix D,E and F 

Comments similar to that of the HazId process in determining MAH events 
and their consequence/contributions to fire and blast. 

This was further supported by the Technical Note provided by SafeTec 
(Doc. No. ST-06700-1) 09/10/2014. 

ESSA 
Emergency System Survivability 
Analysis - ST-05044-7, Rev 4, October 
2014 by SafeTec 

The ESSA follows the grouped scenarios that are the MAH events and 
within these break down systems and vulnerabilities.  

This was further supported by the Technical Note provided by SafeTec 
(Doc. No. ST-06700-1) 09/10/2014. 

EERA 
Escape, Evacuation and Rescue 
Analysis - ST-05044-3, Rev 4, October 
2014 by SafeTec 

The EERA is based on the 2006/2007 MOSVOLD study. 

This was further supported by the Technical Note provided by SafeTec 
(Doc. No. ST-06700-1) 09/10/2014. 

FMECA 
Failure Modes, Effects and Criticality 
Analysis – ST-05044-4 Rev 3.0, ST-
05044-5 Rev 3.0, ST 05044-6 Rev 2 

The FMECA documents the functions and boundaries of the Ballast, Power 
Supply and Primary and Secondary Well barriers, and assesses the failure 
modes, effects, and criticality including the ability of the systems to perform 
their function during credible MAEs for which it may be required. 
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The following breakdowns are provided to outline the methodologies used for key 
components of the quantitative assessment process. 

3.7.1 Quantitative Risk Assessment 

The main objective of the risk analysis is to establish the risk picture for the West Saturn 
drillship. This is done by comparing risk results against the acceptance criteria (limits) for 
FAR, IRPA for the group most exposed to risk and Safety Function Impairment Frequency 
as defined by Seadrill.  

It should be noted that as well as being below the acceptance criteria, risk levels should 
also be As Low As Reasonably Practicable (ALARP). 

Historical Data 

Historical data/statistics are used in many parts of the risk analysis performed. In general 
these sources are publicly available databases providing a summary of past experience of 
accidents/events. 

TOP-LEVEL HAZARD  HISTORICAL DATA SOURCES 
Blowout and well releases SINTEF, Blowout Database 

SINTEF, Offshore Blowout Database, Ref. 2 
Scandpower, Blowout and Well Release frequency, Ref.  
Energy Institute, Ignition Probability Review, Model 
Development and Look-Up Correlations 
DNV & Scandpower, Guidelines for use of JIP Ignition Model.

Process events HSE, Offshore Hydrocarbon Release Statistics 2012 

Ship collision HSE, Accident Statistics for mobile Offshore Units on the UK 
Continental Shelf 1980-2005 
UK Oil & Gas, Accident Statistics for Offshore Units on the 
UKCS 1990-2007 
Det Norske Veritas, Worldwide Offshore Accident Databank 
HSE, Update of UKCS Risk Overview, Offshore Technology 
Report

Dropped objects OGP Data Base  

Loss of Stability  OGP Data base  

Occupational Accidents HSE, Offshore injury and incident statistics 
2010/2011Petroleum Safety Authority Norway 

Diesel fires HSE: Hydrocarbon Releases Database System, Version 1.1.3, 
Statistics from 1992-2012 

Helicopter events Bjørnar Heide, Safetec Nordic AS; On Helicopter Transport 
Risk for Offshore Petroleum Personnel 

OGP Helicopter incident data base 

 
As with any technical analysis, the results of the QRA should be used with caution 
regarding the limitations, assumptions and boundaries to which they are subject. For 
example, the continued applicability of assumptions should be periodically addressed to 
ensure that QRA results are not used out of context. To these ends particular note is made 
of the risks associated with manning, ship collision, blowout risk, explosion, gas dispersion 
and transit:  



 
 Risk Management 

Part 4 

 
 

Iss 01 / Rev 00           Hard copies are not controlled                                                 Page 43 of 80 

Rev Date: 14th February 2018  Safety Case 
 

 Manning: The risk on the unit is strongly dependent upon the number of personnel on-
board. In this report the POB is 200 persons with a rotation of 4 weeks on and 4 weeks 
off.  

 Ship Collision: Risk associated with ship collision involving passing merchant traffic 
varies tremendously with the location of the unit. Within this report a generic model has 
been used estimating a worldwide collision frequency coupled with unit specific design 
assumptions for vessel impact. Collision frequencies from the UKCS are known to 
have a high level of errant vessel scenarios, thus the frequencies are considered to be 
conservative. However, the possibility of West Saturn being located in a specific 
location with more dense traffic and hence greater ship collision risk than considered 
herein cannot be excluded. It is therefore wise to consider each operational location 
and ensure that the drillship is not subject to excessive ship collision risk. The risk 
assessment includes 4 supply vessel visits per week. 

 Blowout: Risk associated with blowout is dependent upon on the number of well 
operations. In this report the following is assumed: 

 Drilling of 6 wells, with additional activities. 

 There will be a probability for shallow gas during drilling operations. 

 Explosion: A full probabilistic explosion analysis has not been carried out, but explosion 
simulations done on a similar unit are used. For the areas where simulations are not 
carried out the assessments are based on a qualitative assessment and experience 
with similar concepts. The contributions applied are judged to be conservative in order 
to overestimate rather than underestimate the risk. 

 Gas Dispersion: CFD simulations of fire and smoke was carried out on a similar unit 
and results are used in the analysis for West Saturn. 

 Transit: Due to the nature of the mobility of the unit, the unit will in periods be in transit 
from one field to another. The risk associated with transit phase has not been included 
in the 12 month period considered for the unit as transit for drill ships is subject to 
limited risk compared to the main activity which is drilling activity. In the same manner, 
down time due to maintenance has not been taken into account. 

The QRA covered the following hazard events, the results of which are discussed further 
in this report. 

 Fire consequences. 

 Explosions. 

 Blowouts and well release. 

 Dropped Objects. 

 Ship Collisions. 

 Loss of Stability. 

 Other Hazards. 

 Process Hazards. 
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3.7.2 Risk Acceptance Criteria 

In accordance with the Seadrill risk acceptance criteria personnel risk should be quantified 
in terms of two measures of risk: Average Fatal Accident Rate (FAR) and IRPA for most 
exposed group. These measures of risk are discussed below. Risk associated with 
transportation to and from the unit (i.e. risk associated with helicopter transport) and risk 
associated with occupational accidents is included in the calculated risk.  

Fatal Accident Rate and IRPA  

The definition of FAR is consistent with that used across the industry. 

Equation 1 Fatal Accident Rate  

 

Where, 

PLL = Potential for loss of life (per installation year) and represents the expected number 
of fatalities per year of operation. 

POB = Persons on-board the installation. 

FAR is the expected number of fatalities per 108 (100 million) man-hours of operation. FAR 
is often considered, in a more practical sense, as the expected number of fatalities per 
1000 working-lives, though this definition is obviously subject to a particular definition of 
“working-life”. For example, a FAR value of 5 implies that, on average, 5 fatalities can be 
expected for every 1000 working-lives of exposure. 

The Seadrill risk acceptance criteria requires that: 

The total FAR value averaged over the 12 month period with the highest risk, shall not 
exceed 10 per 108 exposed hours. Below this limit, the risk shall be reduced as far as 
reasonably practicable. If the total FAR value is below 1 per 108 exposed hours, the risk is 
judged to be acceptable without further risk reduction. 

Simultaneously, the IRPA shall not exceed 1E-03 for the group most exposed to risk. 
Below this limit, the risk shall be reduced as far as reasonably practicable. If the IRPA 
value is below 1E-05 for the group most exposed to risk, the risk is judged to be acceptable 
without further risk reduction. 

IRPA for the group most exposed to risk is the probability that an individual within a 
specified group should suffer a fatal accident during the period over which the averaging 
is carried out (usually a 12-month period). The IRPA shall be measured against the 
acceptance criteria. 

3.7.3 Safety Function Impairment Frequency 

SFIF indicates the probability of a given safety function being impaired during the course 
of a year. For example, a SFIF of 1E-03 per year indicates that the safety function in 
question has a 1-in-1000 chance of being impaired during the course of a year. 

The following quantitative acceptance criteria exist for the risk to the safety functions: 
Escape Ways, Temporary Refuge and Evacuation (Lifeboats) System (the safety functions 
shall be considered individually). 
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The frequency of impairment of any of the safety functions, as a sum of all accidents, shall 
not exceed 5 x 10-4 per year. Below this limit, the risk shall be reduced as far as reasonably 
practicable. If the impairment frequency is below 1 x 10-4 per year, the risk is judged to be 
acceptable without further risk reduction. 

Detailed Safety Function Definitions  

Detailed definitions or impairment are defined below, these provide additional detail (i.e. 
time requirements), in-accordance-with industry practice.  

A general time requirement of 60 minutes for intactness time of safety function and time 
required for escape, mustering, search/rescue and evacuation of the unit is assumed. 
Where it can be documented that the unit has a compensating ability to carry out a speedy 
emergency transit, e.g. away from a blow-out, fire on the sea or similar incident, a shorter 
period of time for protection against accidental loads may be stipulated.  

SF-1 - Escape ways  

The safety function Escape ways shall provide an escape possibility for personnel not in 
the immediate vicinity of the consequences of the initial accident event. In an accidental 
event, there shall be at least one escape route from every space/area, leading to a 
temporary refuge (TR). It shall be possible to maintain escape ways to temporary refuges 
for at least 60 minutes.  

SF-2 Temporary refuges  

The primary temporary refuge is within the living quarter. It shall be possible to maintain 
temporary refuge for all personnel on-board for at least 60 minutes, in order that it will be 
possible to await further development of the accident, combat the accident and if 
necessary carry out evacuation to sea from this area. A temporary refuge for all personnel 
shall be located near the main evacuation appliances and be fire resistant and fitted with 
suitable ventilation to keep out smoke and other gases. Important monitoring and control 
functions shall be located in the TR, e.g. communication sets, unit shutdown panel and 
means for the activation of fixed fire-extinguishing systems, deluge systems etc.  

SF-3-5 Both lifeboats/Evacuation  

The safety function “both lifeboats/Evacuation” relates to the means of abandoning the 
installation. It shall be possible to use the evacuation appliances for all persons on board, 
in any dimensioning accidental event and in any weather. On the unit this consists of; the 
lifeboats in the bow, the muster area and lifeboats aft. In addition, impairment of both 
lifeboats will be considered to give impairment of the evacuation safety function. 

The following criteria are used when analysing the effects of accident events on personnel 
and Safety Functions:  

1. Escape ways are impaired by an ambient temperature exceeding 100OC, a thermal 
radiation level exceeding 10 kW/m2 or visibility of less than 4 meters.  

2. Lifeboats are impaired by the same criteria as is applied to escape ways. The critical 
factor being the requirement for personnel to be able to gain access.  

3. Living Quarter/CCR is impaired if smoke, flames or gas enter the area or if the 
temperature of internal surfaces exceeds the requirements of the fire rating in question.  
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4. Fire Divisions are impaired if smoke or flames pass through the division due to a breach 
in its physical integrity or if the temperature on the unexposed side exceeds the 
requirements of the fire rating in question.  

5. Fatalities:  

 Fatalities occur instantaneously given an ambient temperature above 150OC or thermal 
radiation levels over 30 kW/m2 

 Personnel exposed to thermal radiation levels of between 10 and 30 kW/m2 for more 
than 10 seconds will perish; and 

 All personnel within a flash fire (e.g. those exposed to the flame front of an explosion) 
will perish; and  

 If lifeboats, LQ or hull are impaired then all personnel not already evacuated will perish 

3.7.4 Radiation Thresholds 

As shown in the table, the fatality rate for a person staying in an area with an incident 
radiation of 20 kW/m2 in 60 seconds is 100 %. Conservatively the following threshold limits 
are used for impairment of escape ways:  

- Radiation above 10.0 kW/m2.  

- Immediate fatality is assumed when the radiation is above 30 kW/m2.  

 

 

 

 

 

 

 

 
3.7.5 ALARP Concept 

 
 The risk tolerability and ALARP concept is based on three risk regions: 
 

 Unacceptable region – Measures must be implemented and risk must be reduced 
 Tolerable region – Calls for measures, but activities can carry on after demonstrating 

ALARP (i.e., necessary measures implemented) even if risk remains 
 Acceptable region – Only consider measures 
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Risk Acceptance 

Tolerable risk Seadrill is willing to accept the risk in order to gain the benefits from the activity (with 
the understanding that the risk is being properly managed by the barriers and controls 
identified and they are both assured and reliable). 

ALARP The risk has been reduced to a level where the effort, cost and practicality of further 
reduction measures become grossly disproportionate to the additional amount of risk 
reduction that could be gained – risks are reduced to ALARP. 

 

 

 

 

 

 

 

 

 

 
Occupational hazards do not fall under the definition of a major accident hazard. However, 
the consideration of occupational risks has been included in this analysis to provide a more 
complete assessment of the risks associated with rig activities. The majority of cases will 
cause no more than a single fatality. Typical occupational accidents include:  

 Falls (to the same level, to a lower level).  

 Man overboard (MOB).  

 Mechanical impacts.  

 Burns (e.g. from hot surfaces, open flames from hot work).  

 Electrocution.  

 Poisoning, suffocation, asphyxiation.  

 Dropped or swinging objects. 

3.7.6 Frequency or Likelihood assessment 

The purpose of the frequency assessment is to determine the frequency of each of the 
main hazardous events or accident scenarios. The basic approaches used are: 

 Historical accident frequency data. 

 Theoretical modelling. 

 Event tree analysis. 
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The key sources of historical frequency data included:  

 Accident statistics for offshore units on the UK Continental Shelf 1990-2007” RR738. 

 OGP Risk Assessment Data Directory. 

 SINTEF; Blowout and Well Release Characteristics and Frequencies database. 

This was to provide data and information that can be used to improve the quality and 
consistency of risk assessments with readily available benchmark data. The directory 
includes references for common incidents analysed in upstream production operations. 

Annual frequencies of blowouts and well releases were established based on the available 
statistics from SINTEF; Blowout and Well Release Characteristics and Frequencies 
database. The likelihood / frequency of well events is summarised below. 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

Event tree analysis has been used to track the development of the top event to a range of 
possible event outcomes. A probability is calculated / estimated for each branch of the 
event tree, allowing the frequency of each event outcome and the associated risk to 
personnel to be calculated. 
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Example Event Tree used  

 
3.7.7 Consequence analysis 

The consequences for each major accident event outcome are analysed in terms of 
immediate fatalities from the hazard’s potential being realised and subsequent fatalities in 
the event of evacuation, escape and rescue. Detailed consequence modelling was 
performed as part of the West Saturn QRA report and design studies (FSA). The 
consequences of fires and explosions have been assessed based on CFD modelling 
techniques.   

A 3D CFD model of the Drillship was generated, including the ship and the area around 
the ship (about 2-3 ship lengths in each direction). This provides a realistic and correct 
simulation of wind parameters as turbulence, velocity and length. 

The volume is divided in 1,000,000 small volumes. Fluid-dynamic equations for mass, 
impulse and energy are estimated for each volume. A typical atmospheric boundary layer 
over the sea surface is simulated, in order to calculate gas dispersion. Main structures with 
direct influence on airflow and smoke dispersion are included in the model. Piping and 
small structures are modelled as porous volumes. 
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CFD Model of the Drillship, as seen from port and starboard sides 

 

As previously mentioned further detail regarding events for Ship Collision, Dropped 
Objects and Fire events are presented in the West Saturn underpinning Quantitative 
reports. 

3.7.8 Failure Modes, Effects and Criticality Analysis 

The objectives of the FMECA are to: 
 Document the functions and boundaries of the following SCEs: 

o Ballast System. 
o Power Supply System. 
o Well Barriers. 

 Assess the SCE failure modes, effects, and criticality including the ability of the 
SCE to perform its function during credible MAHs for which it may be required. 

 Identify critical system-level failure modes. 
 Document performance standards and assurance tasks based on system 

functional requirements and failure modes. 

This analysis focuses on potential failure modes associated with the proposed functions 
of the SCE system and subsystems, including the interactions of multiple systems and the 
interaction between subsystems. The key steps in the approach include: 

1. Identify MAEs to be reviewed from hazard identification (HAZID) study. 

2. Describe the system. 

3. Identify potential failure modes. Undertake historical review of failure modes and 
rates for major equipment items. 

4. Undertake a detailed FMECA with the crew during a workshop setting. 

5. Develop functional performance standards and associated assurance tasks that 
can be linked to Seadrill Asset Management Systemthe maintenance management 
system (MMS). 

Each system’s design and operation are documented to define the SCE function. The 
analyses of the primary and secondary well control systems and the ballast and bilge 
system use the historical databases to define expected failure rates of the SCE’s 
components. A system level FMECA workshop then identified all the ways in which failure 



 
 Risk Management 

Part 4 

 
 

Iss 01 / Rev 00           Hard copies are not controlled                                                 Page 51 of 80 

Rev Date: 14th February 2018  Safety Case 
 

could occur (potential failure modes) for each SCE. Failure modes include degradation or 
loss of that function. 

The criticality of a failure mode is evaluated as the product of frequency and consequence 
category. As a means of assessing the criticality, the criticality matrix is introduced. This 
matrix has one frequency axis and one consequence axis, and the resulting matrix reflects 
the acceptability of the risk associated with each potential event. 
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4 RISK ESTIMATION 

4.1 Summary of Results 

This section provides detail of the risk estimation process which covers the outcomes of 
the semi quantitative and quantitative process. Key to the evaluation process was ensuring 
as minimum a level of risk tolerability from the identified MAHs and the barrier and control 
systems identified which has been integral to the semi quantitative MAHRA and by the 
quantitative studies undertaken in the design of the West Saturn. This has been 
demonstrated as follows and further detailed within this section of the Safety case: 
 
 Qualitative – Hazard identification review, listing and hazard grouping as presented 

within the hazard register for West Saturn. 

 Semi qualitative – Bowtie and barrier analyses that has reviewed those threats and 
events that constitute a Major Accident Hazard and have been assessed for hazard 
realisation, control and recovery of potential consequences. This is supported by a 
consequence outcome table presented in this section of the Safety Case and listing of 
MAH events carried forward as bowties. 

 Quantitative -  suite of formal safety studies covering the design and operational intent 
for West Saturn: 

 Quantitative Risk Assessment. 
o Fire and Explosion. 
o Ship Collision. 
o Dropped Objects. 
o Blowout. 
o Loss of Stability. 
o Helicopter Incidents. 
o Process Hazards. 

 Essential Systems Survivability. 
 Escape, Evacuation and Rescue. 

4.1.1 Inter Relationship of Hazards 

The release of a major hazard rarely results in a single isolated event. Incidents generally 
consist of a chain of interrelated events (e.g., a load dropped from a crane ruptures fuel 
tanks that in turn catch fire, etc.). The evaluation of the major accident hazard risk in the 
Bowtie Analysis inherently considers the interrelation of hazards and events by assessing 
the consequences of releasing one or more major hazards that could potentially escalate. 
An example of this is shown below. 

Major Accident Hazard Can contribute to or Cause 
Blowouts (on the rig / subsea) Fire or Explosion, Loss of Stability, Toxic Gas Release 
Fire or Explosion Loss of Stability, Toxic Gas Release, Blowout on the rig 
Helicopter Crash Fire or Explosion 
Loss of Stability Dropped Objects (from Derrick or Crane) 
Dropped Objects (from Derrick) Blowout on the rig 
Vessel Collision Blowout on the rig, Loss of Stability 
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Understanding this interrelation of major hazards and associated escalating events is 
necessary to ensure accurate evaluation of potential consequences and risk. From the 
assessment process and bowtie analysis all inter-relations have been identified as part of 
the threat and barrier analysis and recorded in the Hazard Register and part of the MAH 
event “make up”. The quantitative studies have further demonstrated this by the 
identification of escalations and risk contributions forming MAH scenarios and assessment 
of consequences of credible events. 

4.1.2 Semi Quantitative 

The frequency of the potential consequence is determined by taking into consideration 
the available safeguards. The overall list of ranked hazards and their consequences for 
West Saturn from the semi quantities BowTie process and barrier assessment may be 
given as follows. 

Consequence 
Risk 

People Environment Asset Reputation 

H-01 Hydrocarbons in Formation during Drilling 
Fire and Explosion due to the ignition of Hydrocarbon 
release to the rig D1 D1 D1 D1 

Release of Hydrocarbons to the sea (Subsea Blowout)  D2 D4 D3 

H2S Gas Cloud on the Rig (when applicable) D1   D1 

H-02 Hydrocarbons in Formation during Well Testing 
Fire and Explosion due to the ignition of Hydrocarbon 
release to the rig D1 D1 D1 D1 

Release of Hydrocarbons to the sea (Subsea Blowout)  D2 D4 D3 

H2S Gas Cloud on the Rig (when applicable) D1   D1 

H-03 Hydrocarbons in Sea Floor Infrastructure 

Release of Hydrocarbons to the sea (Subsea Blowout)   D2 D4 D3 

H-04 Combustible Materials (e.g. Accommodations, Machinery Space(s), Storage area(s)) 

Spreading of the fire to other areas   D4  

Personnel Impacted by the Fire (Heat, Smoke) D1   D1 

Total Power Failure   D4 D5 

H-05 Explosives (e.g., Perforating Gun Charges) 

Personnel Impacted by Projectiles E1   E1 

Impact Critical Systems / Structure   E4  

H-06 Objects Lifted at Height - Crane / Deck 

Impact to Personnel from Dropped Object D1   D1 

Divers under water struck by object E1   E1 

Load impacts Equipment on the Rig   C5 C5 

Load Impacts Rig   C5 C5 

Load Impacts Subsea Infrastructure  E2 E4 E3 

Load Drops on adjacent Vessel or Facility D1 D3 D4 D5 

H-07 Objects Lifted at Height - Derrick / Drill Floor 

Impact to Personnel from Dropped Object D1   D1 
Secondary Well Control Equipment damaged by Dropped 
Object 

 D4 D4 D5 

Load Impacts Rig   C5 C5 
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Consequence 
Risk 

People Environment Asset Reputation 
Load Impacts Subsea Infrastructure  D2 D4 D3 

H-08 Vessel on Location 

Riser Failure  D2 D2 D5 

Subsea Equipment impacting Subsea Infrastructure  D2 D2 D5 

Collision with adjacent Facility D4 D3 D3 D4 

H-09 Air Traffic 

Helicopter impacts on Rig Structure D1 D4 D3 D1 

Fire / Explosion on the Rig D1 D1 D1 D1 

Impact on Personnel (Heli and Rig) D1   D1 

Helicopter Ditch into the Ocean D3 D4  D1 

H-10 Marine Traffic / Debris 

Riser Failure  D2 D2 D5 

Loss of Station Keeping   D4 D4 

Structural Failure  D3 D3 D4 

Direct Impact on personnel D4   D5 

Fire / Explosion on the Rig D1 D1 D1 D1 

H-11 Moving / Rotating / Pressurized Equipment 

Direct Impact on personnel D1   D1 

Impact Critical Systems / Structure   D5  

H-12 Asphyxiates (e.g., Inerting Gases) 

Asphyxiation D1   D1 

Personnel Stranded in a Confined Space D1   D1 

H-13 Floating Vessel 

Riser Failure  D2 D2 D5 

Flooding / Capsize Rig D1 D3 D1 D1 

Personnel struck by Shifting Deck Load D2   D5 

H-14 Structured Vessel 

Riser Failure  D2 D2 D5 

Loss of Stability   D5 D5 

Direct Impact on personnel D1   D5 

H-15 Vessel Transit 

Collision with other Marine Vessel D4 D3 D3 D4 

Collision with adjacent Facility D4 D3 D3 D4 

Grounding of the Rig  D2 D2 D3 

H-16 Security Issues 

Damage to asset - fire / explosion  D1 D1 D1 

Injury to personnel and/or fatalities D1   D1 

Well control incident  D3  D1 
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4.1.3 Barrier Assessment 

One of the main aims of the MAHRA process is to identify and assess the barriers that are 
in place, or are required to be in place, to reduce any risk associated with the identified 
hazards to a level that is ALARP.  
 
A key part of the bowtie assessment and the ranking of consequence outcomes was to 
also establish the barriers’ effectiveness against the identified MAH’s and their threats. 
From the process undertaken, all MAH events identified are within either the acceptable 
or tolerable region for the West Saturn, as documented in the semi quantitative MAHRA 
Report and appendices. The report further documents the effectiveness of barriers and 
controls for those hazards deemed to be tolerable by listing the key following areas: 
 
 Role in barrier function (Elimination, Prevention, Control, Mitigation, Reduction, 

Detection, and EER). 

 Ranking of Control measure into poor, good and very good based on matrix criteria. 

 Key personnel accountabilities and responsibilities. 

 SECE / SCA listing for applicable barriers. 

An example of the various safety systems that were considered as part of the barrier 
development process are shown below. 

System Comment 

Fire and Gas detection To be considered as part of the detection, mitigation and reduction 
barriers 

Active fire water systems and 
cascade systems 

To be considered as part of the control, mitigation, reduction and EER 
barriers 

Passive fire protection systems 
(including bulkhead) 

To be considered as part of the mitigation, control, reduction and EER 
barriers 

Alarms and communications To be considered as part of the control, mitigation, reduction and EER 
barriers 

Emergency shutdown, ballast and 
control systems 

To be considered as part of the mitigation, control, reduction and EER 
barriers 

Power supplies (UPS and 
redundancies) 

To be considered as part of the mitigation, control, reduction and EER 
barriers 

Portable firefighting equipment To be considered as part of control, mitigate, reduction and EER barriers

Lifesaving facilities and equipment To be considered for the EER barrier 

Design, operations and layout To be considered for the elimination, prevention, control, mitigation and 
EER Barriers 

HSE inputs, third party control and 
competence 

To be considered for the elimination, prevention, control, mitigation and 
EER Barriers 
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Environmental equipment (e.g. 
SOPEP/ Spill kits etc.)  

To be considered for the prevention, mitigation and EER Barriers for 
MEI events 

 

The barrier assessment process also included identifying and assessing the potential for 
a major environmental incident and also the suitability of SECEs in terms of meeting 
statutory requirements and limiting damage to the environment. Additional reviews may 
also be triggered by the operator, based on the nature of the proposed operating location. 

During the HAZID, major accident hazard scenarios were defined and by systematically 
identifying the causes, consequences and safeguards, it was possible to determine 
equipment that is critical to safety of personnel and the vessel. The SECE’s identified for 
West Saturn are listed below, along with their interactions. 

SECE Listing for West Saturn 

SECE 
No. SECE 

Performance 
Standards 

No. 
Key Interactions 

SECE-01 Structural Integrity of Hull PS-01 PS-02, PS-05, PS-07, PS-19, PS-
20, PS-21, PS-22, PS-27 

SECE-02 Structural Integrity of Deck PS-02 PS-01, PS-05, PS-07, PS-19, PS-
20, PS-21, PS-22, PS-27 

SECE-03 Cranes PS-03 PS-02, PS-16, PS-34 

SECE-04 Hoisting, Lifting and Manriding PS-04 PS-16, PS-33 

SECE-05 Navaids PS-05 PS-32, PS-34 

SECE-06 DP, Propulsion, Towing and Mooring 
Systems PS-06 PS-01, PS-02, PS-05, PS-07, PS-

10, PS-11, PS-16, PS-20, PS-34 

SECE-07 Watertight Integrity PS-07 PS-01, PS-02, PS-05, PS-06, PS-
10, PS-16, PS-20, PS-27, PS-34 

SECE-08 Fire and Gas System PS-08 PS-10, PS-15, PS-17, PS-18, PS-
34 

SECE-09 Drilling Instrumentation PS-09 PS-10, PS-11, PS-12 

SECE-10 ESD PS-10 PS-08, PS-11 

SECE-11 Primary Well Control System PS-11 PS-08, PS-12, PS-33 

SECE-12 Secondary Well Control System PS-12 PS-06, PS-08, PS-09, PS-10, PS-
11, PS-34 

SECE-13 Marine Riser Package PS-13 PS-06, PS-08, PS-09, PS-10, PS-
11, PS-12, PS-34 

SECE-14 Well Test Equipment PS-14 PS-02, PS-18 

SECE-15 General Rig Alarm PS-15 PS-16, PS-34 

SECE-16 Emergency Communication PS-16 PS-08, PS-27, PS-32, PS-34 

SECE-17 HVAC PS-17 PS-08, PS-10, PS-33, PS-34 

SECE-18 Active Fire Protection PS-18 PS-08, PS-27, PS-32, PS-33, PS-
34 

SECE-19 TR, Escape Routes & Muster Locations PS-19 PS-01, PS-02, PS-17, PS-22, PS-
26 



 
 Risk Management 

Part 4 

 
 

Iss 01 / Rev 00           Hard copies are not controlled                                                 Page 57 of 80 

Rev Date: 14th February 2018  Safety Case 
 

SECE 
No. SECE 

Performance 
Standards 

No.
Key Interactions 

SECE-20 Ballast System PS-20 PS-01, PS-02, PS-06, PS-10, PS-
21, PS-34 

SECE-21 Bilge System PS-21 PS-01, PS-02, PS-06, PS-10, PS-
20, PS-34 

SECE-22 Passive Fire Protection PS-22 PS-01, PS-02, PS-10 

SECE-23 Hazardous drains system PS-25 PS-01, PS-02, PS-18 

SECE-24 Emergency Lighting  PS-26 PS-01, PS-02, PS-18 

SECE-25 Evacuation & Escape Systems PS-27 PS-01, PS-02, PS-16, PS-18, PS-
19 

SECE-26 Rescue and Recovery Equipment PS-29 PS-19 

SECE-27 CCTV PS-31 PS-34 

SECE-28 Helideck PS-32 PS-01, PS-02, PS-16, PS-18, PS-
19 

SECE-29 Power Management PS-33 PS-06, PS-11, PS-14, PS-17, PS-
18, PS-20, PS-21, PS-34 

SECE-30 Emergency Power (UPS and Battery) PS-34 PS-05, PS-06, PS-10, PS-17, PS-
26, PS-27, PS-33 

SECE-31 Pressure Relief Valves PS-35 PS-11, PS-12 

SECE-32 Control of Ignition PS-36 PS-08, PS-10, PS-17, PS-25, PS-
34 

SECE-33 MPD Package PS-37 PS-11, PS-12, PS-36 

 

Performance Standards for the identified SECEs are presented in a separate report and 
discussed further within Part 6 of the Safety Case together with the Verification Scheme 
and Independent Competent Authority (ICP) Verifier engagement. 

The bowtie barrier assessment reviewed all equipment (SECE) barriers against a range of 
threats and consequence of potential MAH events which have been rated accordingly for 
their availability to function in such events for the time required for control and / or recovery. 

The following table is representative of selected equipment reviewed as part of the bowtie 
barrier analysis and assessment process.
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Equipment Bowtie Barrier 
(SECE or SCA) 

Function MAH 
Consequence 

Impairment Design and 
Management 

Survivability 

Fixed Fire Protection 
including hydrants, 
deluge and sprinkler 
 

Yes 
SECE 

To rapidly supply firewater to areas on the 
platform in the event of fire, at the required 
application rate, so as to minimise the 
likelihood of escalation into a major 
hazardous event and to allow time for 
escaping personnel 

 Fire and 
explosion 
events 

Only in catastrophic 
event from blowout 
and escalation 
 

 Protected from dropped 
objects 

 Layout and design 
considerations for 
positioning 

 Under maintenance and 
inspection regimes 

 Confirmed for all MAH 
events in the 2013 
ESSA study 

 Will support 
control and 
recovery barriers 
in identified MAH 
events 

 System has 
redundancy 

Passive Fire Protection Yes 
SECE 

To provide a reliable, secure and effective 
system that shall prevent failure of critical 
components when exposed to fire, for a 
predetermined period of time. 
 
 

 Fire and 
explosion 
events 

Only in catastrophic 
event from blowout 
and escalation 

 Layout and design 
considerations for 
positioning 

 Under maintenance and 
inspection regimes 

 Rated as required and 
certified 

 TR is fire rated. 

 Will support 
control and 
recovery barriers 
in identified MAH 
events 

 System has 
redundancy 

 Provides 
protection to 
areas identified at 
risk from fire 
events 

Well Control 
BOP and Drilling control 
and management  
systems (functional and 
emergency) 

Yes 
SECE 
SCA 

To rapidly isolate  facilities under abnormal 
conditions from large hydrocarbon inventory 
and minimise the likelihood of escalation into 
a major hazardous event; and to limit the 
duration of any such event should it occur 

 Fire and 
explosion 
events 

 Ship Collision 

Only in catastrophic 
event from blowout 
and escalation. 
 

 Protected from dropped 
objects 

 Layout and design 
considerations for 
positioning 

 Under maintenance and 
inspection regimes 

 Confirmed for all MAH 
events in the 2013 
ESSA study 

 Will support 
control and 
recovery barriers 
in identified MAH 
events 

 System has 
redundancy and 
failsafe capacity 

ESD Yes 
SECE 
SCA 

Provides facilities which detect abnormal 
conditions and initiate appropriate shutdown 
and isolation actions to minimise the 
likelihood of escalation into a major 
hazardous event and to minimise the 
duration of any such event. 

 Fire and 
explosion 
events 

 Ship Collision 

Only in catastrophic 
event from blowout 
and escalation 
 

 Protected from dropped 
objects 

 Layout and design 
considerations for 
positioning 

 Under maintenance and 
inspection regimes 

 Confirmed for all MAH 
events in the 2013 
ESSA study 

 Will support 
control and 
recovery barriers 
in identified MAH 
events 

 System has 
redundancy and 
failsafe capacity 
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Equipment Bowtie Barrier 
(SECE or SCA) 

Function MAH 
Consequence 

Impairment Design and 
Management 

Survivability 

Flare / Boom / Diverter Yes 
SECE 

To rapidly divert / release inventory under 
abnormal conditions so as to minimise the 
likelihood of escalation into a major 
hazardous event; and to limit the duration of 
any such event should it occur 

 Fire and 
explosion 
events 

Only in catastrophic 
event from blowout 
and escalation 
 

 Layout and design 
considerations for 
positioning 

 Under maintenance and 
inspection regimes

 Will support 
control and 
recovery barriers 
in identified MAH 
events. 

Fire and  Gas detection  Yes 
SECE 

Provides an early warning to personnel of 
potentially dangerous situations in terms of 
flammable or toxic atmospheres (gas) or 
fires and to enable automatic initiation of 
remedial actions to avoid / minimise 
escalation of events, e.g. initiate relevant 
shutdown and depressurisation 

 Fire and 
explosion 
events 

Only in catastrophic 
event from blowout 
and escalation 
 
 

 Layout and design 
considerations for 
positioning 

 Under maintenance and 
inspection regimes 

 Testing programme 
 Confirmed for all MAH 

events in the 2013 
ESSA study

 Will support 
control and 
recovery barriers 
in identified MAH 
events 

 System has 
redundancy. 

Emergency Power 
Supply 

Yes 
SECE 

To supply power to the critical systems 
following loss of main power generation and 
supply essential loads which cannot tolerate 
interruption 

 All Only catastrophic 
event escalation. 
Single MAH event 
regarded as controlled 
for Emergency Power 
to allow EER functions 

 Location of the 
emergency diesel 
generators and UPS 
systems  

 Emergency power 
supply is available with 
battery backup / 
redundancy required to 
provide power supply 

 Confirmed for all MAH 
events in the 2013 
ESSA study

 Will support 
control and 
recovery barriers 
in identified MAH 
events 

 System has 
redundancy 

Control of Ignition Yes 
SECE (Design) 

Provision of reliable and suitable equipment 
(mechanical, electrical, instrumented) 
throughout the platform either during normal 
operations or during a process upset or 
release, the equipment does not constitute a 
primary ignition source 

 Fire and 
Explosion 
events 

Gas release 
escalating events 

 Part of design profile of 
equipment, layout and 
general vessel 
functionality 

 Will perform as part of 
integrated systems and 
EX rated equipment will 
provide protection in 
areas of high potential 
MAH gas release 

 Under maintenance and 
inspection regimes

 Will function as 
designed and 
mitigate against 
ignition potential 

 Fail safe capacity 
on required 
equipment 

Hydrocarbon / Fluids 

containment 

Yes 
SECE (Design) 

Appropriate and effective pressure 
containment systems and process 
equipment that shall eliminate or minimise 
likelihood of release of hazardous material or 
loss of containment

 Fire and 
Explosion 
events 

Not seen as an issue  Part of design profile of 
equipment, layout and 
general vessel 
functionality. 

 Will function as 
designed and 
mitigate against 
ignition potential 
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Equipment Bowtie Barrier 
(SECE or SCA) 

Function MAH 
Consequence 

Impairment Design and 
Management 

Survivability 

 Will perform as part of 
integrated systems. 

 Under maintenance, 
testing and inspection 
regimes

 Fail safe capacity 
on required 
equipment 

HVAC Yes 
SECE 

All required areas of the vessel are 
adequately ventilated during normal 
operations such that ambient conditions are 
compatible with the presence of personnel 
i.e. breathable Enclosed areas are separated 
from potential flammable gas releases 

 Fire and 
Explosion 
events 

 Toxic Gas 

Only on escalating 
smoke or toxic gas 
generated event. 
Will function as 
required with 
interdependencies on 
the Power supply and 
Fire / Gas / ESD 
functions 

 Part of design profile of 
equipment, layout and 
general vessel 
functionality. 

 Will perform as part of 
integrated systems. 

 Under maintenance, 
testing and inspection 
regimes 

 Confirmed for all MAH 
events in the 2013 
ESSA study

 Will support 
control and 
recovery barriers 
in identified MAH 
events 

 Support systems 
have redundancy 

Station keeping and 

propulsion systems 

Yes 
SECE 

SCA  

Provide secure, effective and appropriate 
systems which will minimise the risk of loss 
of station keeping or propulsion 

 Fire and 
Explosion 
events 

 Marine 
impacts 

 Ship Collision 
 Structural 

Failure 

Explosion, jet fire or 
thermal radiating 
event, or structural 
impairment from 
collision/ loss of 
stability. Will function 
as required with 
interdependencies on 
the Power supply or 
DP system 
redundancies 

 Will perform as part of 
integrated systems. 
Under maintenance and 
inspection regimes 

 Testing programme 
 DP FMECA in place 

with certification 
 Confirmed for all MAH 

events in the 2013 
ESSA study 

 Will support 
control and 
recovery barriers 
in identified MAH 
events 

 Support systems 
have redundancy. 

 Redundancy in 
arrangements to 
support EER / 
Stability

Hull and Watertight 

Integrity 

Yes 
SECE 

 

Maintain integrity for 1 hour in an MAH event 
to allow timely EER Reponses  

 Fire and 
Explosion 
events 

 Marine 
impacts 

 Ship Collision 
 Structural 

Failure 

Only in catastrophic 
event from blowout 
and escalation. 
Ship collision 

 Will perform as part of 
Design. 

 Under maintenance and 
inspection regimes 

 Class certification 

 Will support 
control and 
recovery barriers 
in identified MAH 
events 
 

Derrick and Cranes Yes 
SECE 

Cranes provide a safe method to transfer 
loads around the vessel and to and from 
supply vessels 
Derrick and related equipment provide a 
means of handling equipment within the drill 
floor operations 
 
 

 Fire and 
Explosion 
events as an 
initiating 
threat 

 Dropped 
Objects 

Fire and explosion 
escalating events or 
progressive structural 
failure. Will function as 
required with 
interdependencies on 
the Power supply 
 

 See more as threat 
initiating events rather 
than a consequence 
related measure 

 Will support 
control and 
recovery barriers 
in identified MAH 
events 

 Support systems 
have redundancy 
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Equipment Bowtie Barrier 
(SECE or SCA) 

Function MAH 
Consequence 

Impairment Design and 
Management 

Survivability 

 Structural 
Failure

 

Helideck and equipment Yes 
SECE 

Allow a controlled evacuation of non-
essential personnel via helicopter which is the 
preferred means of escape. The helideck 
shall be capable of supporting itself and able 
to withstand all normal and defined heavy 
landings in all relevant operational conditions, 
and to provide an obstacle free zone, 
enabling a clear approach to facilitate the 
take-off and landing of helicopters 

 Fire and 
Explosion 
escalating 
event 

 Toxic Gas 
 Ship Collision 
 Structural 

Failure 

If the Helideck is 
impaired there are 
other means of 
evacuation 

 Helideck and its Rescue 
and Fire Fighting 
Facilities are in 
accordance with CAP 
437 

 Confirmed for all MAH 
events in the 2013 
ESSA study 

 Will support 
control and 
recovery barriers 
in identified MAH 
events 

 Other EER 
support facilities 
available if 
Helideck impaired

Temporary Refuge Yes 
SECE 

The provision of personnel protection for 
MAHs for a sufficient duration for muster, 
assessment and should the need arise safe 
evacuation from the vessel from either 
primary or secondary means 

 All See EER Table 12 in 
MAHRA report 
 
Would fail in 
catastrophic event for 
fire 

 Designed with support 
systems to sustain life 
to aid muster and 
evacuation 

 Maintenance and 
inspection regime 

 Drill and inspections 
 Confirmed for all MAH 

events in the 2013 
ESSA study 

 TR is fire rated.

See EER Table 12 in 
MAHRA report 

Evacuation Systems Yes 
SECE 

To provide reliable, secure and effective 
equipment for means of personnel 
evacuation and escape during an 
emergency 

 All See EER Table 12 in 
MAHRA report. 
Could be impaired in 
catastrophic event for 
fire 

 See EER Table 12 in 
MAHRA report for 
functional and design 
goals 

 Confirmed for all MAH 
events in the 2013 
EERA study 

See EER Table 12 in 
MAHRA report 

Escape Routes Yes 
SECE 

To provide routes that allow personnel to 
move away safely from the effects of a 
hazardous event in their vicinity and to 
continue their movement in safety along 
readily identifiable access routes to the 
Muster Areas and evacuation points 

 All See EER Table 12 in 
MAHRA report. 
Could be impaired in 
catastrophic event for 
fire 

 Lifeboats, davits and 
launching mechanisms 
and safety appliances 
placed at areas of 
escape from MAH 
events 

 Redundancy exists. 

See EER Table 12 in 
MAHRA report 

EER equipment 

 

Yes 
SECE 

SCA (ERP) 

To provide reliable, secure and effective 
equipment for tertiary means of personnel 
evacuation and escape during an 
emergency 

 All See EER Table 12 in 
MAHRA report 

 Life rafts, Ropes, Nets 
and Lifebuoys diversely 
placed at areas of 
escape from MAH 
events 

 Redundancy exists

See EER Table 12 in 
MAHRA report 
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Equipment Bowtie Barrier 
(SECE or SCA) 

Function MAH 
Consequence 

Impairment Design and 
Management 

Survivability 

Communications Yes 
SECE 

Provide reliable facilities which allow 
communication in the event of an emergency 
condition on the platform. Emergency 
communication and telecommunication 
systems shall be designed to permit the 
Installation Manager to be able to rapidly 
evaluate the magnitude of an emergency 
situation and initiate and co-ordinate relevant 
emergency response actions, both internally 
and externally 

 All See EER Table 12 in 
MAHRA report 

 See EER Table 12 in 
MAHRA report for 
functional and design 
goals 

 Confirmed for all MAH 
events in the 2013 
ESSA study 

See EER Table 12 in 
MAHRA report 

Lighting Yes 
SECE 

Provide facilities with a reliable and secure 
system of illumination of all escape routes 
and access points which shall allow safe 
escape to muster areas and evacuation from 
the vessel in the event of loss of normal 
vessel lighting. 

 All Redundancy in the 
system will allow 
adequate lighting for 
EER functions in the 
identified MAH events. 
Only a catastrophic 
event would impact as 
it will all vessel 
functions 

 Essential and 
emergency lighting 
provided to permit safe 
egress during escape 
and evacuation in the 
event of loss of normal 
power, by means of 
emergency power 
generation and integral 
battery backed 
fluorescent fittings 

 Testing and 
maintenance regime 

 Confirmed for all MAH 
events in the 2013 
ESSA study 

 Anticipated to be 
able to continue a 
functional EER 
role within the 
identified MAH 
events 

General Alarm Yes 
SECE 

Provides reliable, secure and effective 
systems for alerting personnel to the 
existence of an emergency and for 
communicating additional information to 
personnel during, or after, a major hazard 
incident.  

 

 All Redundancy in the 
system will allow 
adequate functionality 
via the diverse 
equipment for EER 
functions in the 
identified MAH events. 
Only a catastrophic 
event would impact as 
it will all vessel 
functions 

 Emergency power 
generation and integral 
battery backed. 

 Testing and 
maintenance regime 

 Anticipated to be 
able to continue a 
functional EER 
role within the 
identified MAH 
events 

NAVAIDS Yes 
SECE 

To alert marine vessels and aircraft of the 
position of the facility such that they may 
take timely action to avoid the area. 

 Ship Collision 
 Helicopter 

events 
 Loss of transit 

Not seen as an issue 
with the indented MAH 
events other than 
internal system failure 
being a threat  

 Essential and 
emergency lighting 
provided 

 Testing and 
maintenance regime 

 Will provide 
control barrier 
assistance in 
threat 
management 
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Equipment Bowtie Barrier 
(SECE or SCA) 

Function MAH 
Consequence 

Impairment Design and 
Management 

Survivability 

Emergency Response Yes 
SCA 

Provides structure, direction and guidance 
for the management and recovery from 
emergencies 

 All Human factors and 
loss of command in 
potential loss of key 
personnel but unlikely 
due to multi tasked 
personnel and robust 
system 

 Documented process 
based on MAH 
potentials 

 Supported by 
underpinning  structured 
procedures 

 Competent personnel. 
Drills and training 

 Will support 
control and 
recovery barriers 
in identified MAH 
events 
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4.1.4 Quantitative Risk Assessment Results 

The results of the overall quantitative risk assessment may be presented as follows for 
West Saturn based on the SafeTec 2013 reports (Quantitative Risk Analysis - ST-05044-
2, Rev 3.0, 30/09/2014 with supporting appendices)  
 
Fatal Accident Rate 

Risks to personnel expressed as Potential Loss of Life (PLL) and Fatal Accident Rate 
(FAR) are presented in the following table. The results provided relate to 12 months of 
operation constituting the highest plausible risk. 

                Potential Loss Of Life (PLL ) and  Fatal Accident Rate (FAR) 
 
 
 
 
 
 
 
 
 
 

Average FAR, 12 Month Period 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

As presented the average FAR for West Saturn is 1.71 calculated for a 12 month period. 
This is well below the Risk Acceptance Criteria of 10 for average FAR.  

The main risk contributor is occupational accidents followed by blowout and well events 
and helicopter events.  

The risk due to blowouts and well releases is mainly related to immediate fatalities in the 
Moonpool and Derrick area, and escape fatalities from the Mud module, Piping and well 
test area and Hull.  

The risk due to process events is mainly related to immediate fatalities in the Piping and 
well test area and escape fatalities from the Hull. 
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IRPA for most exposed group (GIR)  

Five personnel groups are defined for West Saturn:  

 Driller  

 Specialist  

 Deck  

 Marine  

 Admin  

Risk to most exposed group expressed as IRPA/GIR is presented in the following figures. 

IRPA per personnel group, 12 month period (GIR) 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IRPA per personnel group (GIR) 
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As presented the GIR per personnel group for the most exposed group (Driller) is 1.14E-
04 calculated for a 12 month period. Given the Risk Acceptance Criteria of 1E-03 for IRPA 
for most exposed group, the case considered is well below the acceptance criteria. 

Safety Function Impairments 

The Safety functions defined for West Saturn are:  

 Escape ways;  

 Temporary Refuge;  

 Both lifeboats/Evacuation;  

 Lifeboat aft;  

 Lifeboat bow.  

For each safety function the total impairment frequency of an accidental event shall not 
exceed 1E-04. The following accidental events have been identified on West Saturn:  

 Fire  

 Explosion  

 Ship collision  

Earthquake is usually considered in risk analyses, but as the unit is drillship, earthquake 
is considered not to impair any of the safety functions on the unit. 

The Safety Function Impairment Frequency (SFIF) results for West Saturn are presented 
in the following tables and figures. 

Safety Function Impairment Frequency – Escape ways (annual Frequency) 
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Impairment of Escape ways on West Saturn. 

 

 

 

 

 

 

 

 

 

 

 

 

Fires and explosion can result in impairment of Escape ways. Only process and well 
events contribute to impairment of Escape ways. Fires in other areas like the machinery 
room and LQ will only have local effects, and impairment of Escape ways in the vicinity 
(area) of the event is not considered in the risk assessment, which is standard risk analysis 
methodology.  

As illustrated in the figure above fires result in impairment of Escape ways with annual 
frequencies below the acceptable limit of 5E-04 for all areas. The highest impairment 
frequency is from the Hull area. The largest contributor to impairment of Escape ways from 
the Hull is early ignited fires topside. 

The Mud module, Piping and well test area and Hull are in the ALARP region and are 
impaired due to fires related to the Moonpool and derrick area. Impairment frequencies for 
the other Main Safety Functions are displayed in the following table and figure. 
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Main Safety Function Impairment Frequency 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

With reference to the above table and figure and the given the Risk Acceptance Criteria 
limit of 5E-04 per year for SFIF, all the Safety Functions presented above meet the 
Acceptance Criterion. 
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4.1.5 Dealing with Uncertainty 

One important means of dealing with uncertainty within a risk analysis is to make 
conservative simplifications (i.e. simplifications that tend to increase calculated risk levels). 
For example, if there is uncertainty as to whether or not an escape way is impaired due to 
a given accident event it is usually considered to be impaired. This ensures that the 
impairment frequency of an escape way is not underestimated. 

Statistical uncertainties related to historical experience data are not considered explicitly. 
Part of the justification for this is that it is common practice to use this type of data without 
account for uncertainty (e.g. applying the 90 % confidence interval), and thus the QRA 
documented herein could not be used comparatively within the industry (e.g. compared 
with QRAs for other installations) if it did not follow this practice. 

4.1.6 Summary of Results 

 43% of the risk relates to occupational accidents, emphasising the importance of good 
work practices.  

 The next largest contributors are blowouts and well events (27%) and helicopter events 
(25%). 

 The risk due to blowouts and well releases is mainly related to immediate fatalities in 
the Moonpool and derrick area, and escape fatalities from Mud module, Piping and 
well test area and Hull. 

 The risk due to process events is mainly related to immediate fatalities in Piping and 
well test area and escape fatalities from Hull. 

 The average FAR for West Saturn is 1.71 calculated for a 12 month period. This is 
within the Risk Acceptance Criteria of 10 for average FAR. 

 The GIR per personnel group for most exposed group (Driller) is 1.14E-04 calculated 
for a 12 month period. Given the Risk Acceptance Criteria of 1E-03 for IRPA for most 
exposed group, the case considered is well below the acceptance criteria. 

 Impairment to Safety Functions has been assessed and falls within the criteria set for 
the study. Fires and explosions result in impairment of Escape ways with annual 
frequencies below the acceptable limit of 5E-04 for all areas. 

 All the risk results are within the criteria set out in the studies. It should be appreciated 
that many of the hazards were reduced to tolerable or broadly acceptable by the 
application of the ALARP principle in the semi - qualitative assessment. 

From the process undertaken, all MAH events identified are within either the acceptable 
or tolerable region for the West Saturn, as documented in the MAHRA Report and its 
appendences (operational risk) and the suite of quantitative studies referenced above 
(Design and Integrity).  

4.1.7 FMECA Results 

The FMECA of ballast system (Document No. ST-05044-4, Rev 3, 30/09/2014) analysed 
a total of 43 ballast system components out of which 35 were determined to be at ALARP 
risk levels and 8 within the acceptable risk level. None of the components were identified 
to be at the not acceptable risk level. With adherence to the Seadrill Asset Management 
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System maintenance management system and effective spare parts management the 
reliability of the ballast system was concluded to be as good as reasonably practicable. 

The FMECA of power supply system (Document No. ST-05044—5, Rev 3, 30/09/2014) 
analysed a total of 65 power supply system components out of which 7 were determined 
to be at ALARP risk levels and 58 within the acceptable risk level. None of the components 
were identified to be at the not acceptable risk level. The components associated with 
ALARP risk level were the generators due to their high failure frequency. However, the 
failures of the generators all lead to the lowest consequence category, ‘No loss of power 
to critical consumers’. With adherence to the Seadrill Asset Management System Seadrill 
maintenance management system and effective spare parts management the reliability of 
the power supply system was concluded to be as good as reasonably practicable. 

The FMECA of Primary and Secondary Well Barriers (Document No. ST-05044-6, Rev 2, 
01/03/2013) concluded that shows that no single failures are considered to have an effect 
of the barrier function of the primary well barrier. Consequently, the FMECA concentrated 
on the secondary well barriers i.e. the BOP Stack and associated control. From the 26 
components analysed, 23 were regarded as relevant for the barrier function in case of a 
blowout. All components were determined to be within the ALARP risk level; no 
components reached the not acceptable risk level. With adherence to the Seadrill Asset 
Management SystemSeadrill maintenance management system and effective spare parts 
management the reliability of the secondary well barrier system was concluded to be as 
good as reasonably practicable. 

4.1.8 Escape, Evacuation and Rescue Analysis (EERA) Results  

The study concluded that "the arrangement of EER facilities on the installation is generally 
good. The emergency response strategy is to muster personnel outside (primary) by the 
lifeboats or inside (secondary) in case of Toxic/H2S alarm or otherwise decided and 
informed on PA system. If evacuation of the vessel is decided the first choice is Emergency 
Disconnect, followed by Emergency move-off if the disconnect is unsuccessful and lastly 
direct evacuation from the vessel. No recommendations are made in this section. 
 
The provisions for rescue and recovery are also discussed and again, no 
recommendations are made in this section. 
4.1.9 MPD HAZID  

Before the MPD (Managed Pressure Drilling) package was installed on the West Saturn, 
a HAZID was conducted with Safekick (the vendor) in order to identify any new hazards 
caused by the MPD system and its impact on the existing systems. 
 
The HAZID identified and risk ranked 29 potential hazardous scenarios. 24 hazard 
reduction recommendations were recorded requiring follow-up. The HAZID also identified 
4 general scenarios with 1 recommendation. 6 prior incidents were also recorded when 
sharing lessons learned from other well campaigns with 1 hazard reduction 
recommendation. 
 
It should be noted that each scenario was created taking account of the HAZID team’s 
belief of the worst case credible, this means some lower probability and higher 
consequence scenarios were considered to be too extreme and taken out of consideration.  
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In total, 26 unique recommendations were recorded (some of these may apply to multiple 
scenarios) for consideration by Seadrill, Statoil and Safekick. Further detail can be found 
in the HAZID report (Document No. SD-MPD-TE-008, Rev A, 02/11/2017). 

4.2 Risk Treatment 

Risk Treatment is a part of the Risk Management Process where all the previous 
identification and assessment work is used to determine effective barriers that will 
ultimately result in a level of risk which is tolerable to Seadrill. 

The most effective means of avoiding risk is by not conducting the activity at all or by 
removing the hazard completely. The risk treatment process should be hierarchical in 
application, meaning that priority should first be given to risk avoidance. 

Defences should be considered after the assessment of possible avoidance / preventive 
measures, and should be aimed at mitigating the effects of a hazardous event once it has 
occurred. Defences to restrict escalation of a hazardous event, together with measures to 
protect personnel and to normalise the situation may all be considered. Fire and gas 
detection systems, fire water systems, active and passive fire protection, Temporary 
Refuge, evacuation systems, oil clean up and recovery, equipment and procedures, 
protective clothing, etc., are all examples of protective measures.  

Factors that may influence the selection of measures to reduce risk include the: -  

 Technical feasibility of the risk-reducing measure.  

 Contribution of the risk-reducing measure.  

 Costs and risks associated with implementing the measure.  

 Degree of uncertainty associated with the risk, or the risk-reduction technique, 
including human factors. 

4.2.1 Risk Hierarchy 

Most of the tasks and activities carried out on the West Saturn are a necessary part of the 
operation. Therefore, the other risk reduction measures to be pursued should follow 
Seadrill’s preferred order of control (hierarchy of control) as follows: 

Barrier Definition 

Prevention 
 

The barrier has the ability to prevent the element causing the hazard to be realised and 
manifesting into a MAH, or has the ability to reduce the probability of releasing the hazard’s 
potential for harm (e.g. controlling ignition sources). 

Detect The barrier has the ability to detect the hazard’s release and limit the undesirable effects 
in the event that preventive barriers fail (e.g. fire and gas detection systems). 

Control The barrier is either designed or has validated control/competencies to provide control of 
a developing or ongoing Major Accident or Environmental Event 

Mitigate The barrier is able by either system, procedure or competency to mitigate the 
consequences of a developing or ongoing Major Accident or Environmental Event (e.g. 
firefighting systems etc.) 
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Barrier Definition 

Reduction The barrier is able by either system, procedure or competency to reduce or recover from 
the consequences of a developing or ongoing Major Accident or Environmental Event

EER The barrier is designed to provide communication, evacuation, muster, escape, rescue or 
recovery provisions during or after a Major Accident or Environmental Event 
 

The above strategies are intended to be applied together to reduce the residual HSE risks 
to levels which are tolerable to Seadrill. When the estimated risk rating, and significance 
of the hazard increases, more barriers and layers of risk treatment are warranted, to 
reduce the risk. 
 
4.2.2 Risk and Optimisation Strategies 

It is Seadrill’s policy to reduce risk, in line with the hierarchy of control, if it is reasonably 
practicable to do so. 

The ALARP principle is not prescriptive but instead allows for flexibility when weighing 
risks against potential gain or in some cases detriment. 

In general, deciding whether the risks are ALARP involves a comparison between the 
existing control measures in place and the measures we would normally expect to see in 
such circumstances, i.e., relevant good practice.  

This is achieved by following industry leading codes and standards, accepted design, 
Seadrill historical data and operational practices. 

For major hazards, it is recognised that attention must be paid to the specific controls (HSE 
critical aspects) in place to manage these hazards.  

As a result, for these hazards, assessment based around Bowtie Analysis is undertaken. 
Bowtie Analysis is also used to qualitatively assess whether existing or proposed barriers 
considered are adequate in managing risks to tolerable levels that are ALARP. 

For hazards that have been estimated to have relatively low risks, reasonable barriers may 
be limited to general workplace procedures, workplace assessment, individual verbal 
instructions, etc. 

For hazards that pose medium level risks, more formal and documented barriers are 
appropriate. Furthermore, it may be necessary to identify Critical Activities or Tasks that 
are assigned to individuals who are responsible and accountable for ensuring that 
identified barriers are established, maintained and effective. Critical equipment may also 
be identified as barriers to reduce medium risks.  

As risk levels further increase, they may begin to encroach on the Intolerable area of the 
Risk Matrix. More careful consideration of the hazards and associated risks involved then 
becomes justified.  

Identification of Critical Activities or Tasks is therefore essential to effectively manage 
major hazards or high-risk hazards. 
 
Critical tasks / activities are identified for each barrier to ensure they exist and are working 
effectively and integrity maintained. This has been demonstrated in the determination of 
barrier ratings and subsequent SECE/SCA listing and performance standards 
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development which are further discussed in this section of the Safety Case. Barriers are 
illustrated in the Bow-Tie diagrams and SECE/SCA listings. 

 

4.2.3 Safety Critical Activities 

These are activities where action (or inaction) while performing such tasks could lead 
directly or indirectly to a significant incident. Seadrill’s formal training and competency 
programme (detailed in Part 2 of the Safety Case) is the primary mechanism which 
ensures all personnel have the necessary competencies to carry out their tasks.  

Rig personnel are specifically made aware of the Safety Critical Activities (SCAs) for which 
they are responsible. The SCAs identified for the West Saturn are listed in the Appendix 
of this Safety Case, and are also identified on the bowtie diagrams. 

Verification (e.g. via audits) that these tasks are being carried out provides confidence and 
assurance that the risk controls provided by these tasks are in place and effective – further 
details are provided in Part 6 of the Safety Case. 
 
To comply with Practice number 11 from the ANP 43/2007 Resolution, the Region “Critical 
Equipments, Systems and Procedures PRO-02-0066” Procedure is in place to ensure 
proper management and control of Safety Critical procedures. 
 
4.2.4 Safety and Environmental Critical Elements 

Safety and Environmental Critical Elements (SECEs) are those engineered systems and 
items of structure, plant and equipment where:  

 Failure of the element could cause or contribute substantially to a major incident.  

 The purpose of the element is to prevent a major incident.  

 The purpose of the element is to mitigate/limit the effects of a major incident.  

SECEs are subject to defined expectations in terms of standards of performance, a 
programme of performance assurance through application of performance standards, the 
rig’s maintenance and integrity management systems and independent verification of 
continued performance through, for example, third party surveys. 

Verification arrangements in place for SECEs and SCAs to monitor the ongoing 
effectiveness of the bowtie controls and verify that they continue to operate are described 
in Part 6 of the Safety Case. 

 

4.2.5 Summary of Operational Boundaries (SOOB)  

A Summary of Operation Boundaries (SOOB) provides a framework to assist the rig 
supervisors and managers to decide when to continue certain activities, when the 
effectiveness of some critical barriers may be compromised, and potentially creating 
situations of increased risk.  

The SOOB is also critical in establishing the operational boundaries when operating near 
the limits of tolerability as it establishes the boundaries in which operations can be carried 
out. 
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The SOOB comprises of three aspects: 

Aspect Description 

SIMOPS Simultaneous operations restrictions 

The SOOB for SIMOPS consists of a matrix of Rig operations that could occur 
conducted concurrently 

Impaired Barriers Restrictions in case of impaired safety critical equipment 
 
The SOOB for Impaired Barriers consists of a matrix of safety critical equipment 
and Rig operations. For each item of HSE critical equipment, impairment is defined 
in terms of partial or complete loss 
 

External Influence Environmental operating limits 

The SOOB for External Influence consists of a matrix of Rig operations and external 
influences (e.g. winds, wave, currents night-time, visibility, storms, motion, offset 
etc.). 

 
Supervisors and managers use the SOOB matrix as a tool to help make operational based 
decisions, dependent on the risk reduction measures in place and current rig conditions. 
Each activity is analysed to determine if the operation is permitted, must proceed with 
restrictions, or is not allowed to proceed.  

The SOOB model is as follows: 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 

     

Do Not Proceed PTW Required TBRA Required Authorised to Proceed Not Applicable 
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4.3 Risk Acceptance 

Seadrill has carried out a rigorous review of operations on the West Saturn and identified 
hazards with the potential to cause a significant accident or incident. These hazards have 
been evaluated using a combination of qualitative and quantitative assessments to 
estimate the associated risk levels.  

Appropriate barriers, both hardware and software, have been put in place for the 
prevention, control and mitigation of the identified hazards. 

The Major Accident Hazard Risk Assessment has been developed by a cross-section of 
the workforce as described within this section and is fully documented in the West Saturn 
MAHRA Report which underpins the overall Safety Case. 

The following table summarises the acceptance process: 

Guidance Intent West Saturn MAHRA Acceptance 
 

SHIDAC Step 1 Hazard Identification Undertaken as part of the desk top review and workshop 
using the ISO 17776 guidance, checklist and structured 
HazId approach with bowtie threat assessment. 

SHIDAC Step 2 Evaluation of the risk Risk evaluated using personnel experience, risk matrix, 
ranking and review of all hazards to determine potential 
MAH threats, interactions and possible escalations as part 
of the workshop and bowtie threat assessment tables 
Input from quantitative studies. 

SHIDAC Step 3 Identification of risk 
reduction measures and 
functional requirements 

Risk reduction measures reviewed within bowtie barrier 
assessment and placed within recommendations for 
Seadrill. Input from quantitative studies. 

Risk Estimation Utilise credible screening 
and assessment of 
hazards by severity and 
consequence  

Undertaken as a critical step in the MAH listing and barrier 
assessment to determine full consequence and overall risk 
that could be realised. Input from quantitative studies. 

Risk Evaluation Identification and 
interrelation of MAH 
events 

Within the bowtie structure identification of 
interdependencies of various barriers to multiple events 
(escalation) and the subsequent management and control 
of these. Input from quantitative studies 

Risk Treatment Management of risk Overall bowtie outputs which demonstrate the threat, 
consequence, management and recovery of credible MAH 
events. Further provides clear linkage through the barrier 
assessment to SECE / SCA’s and their validation through 
existing regimes, systems and competencies. 
Input from quantitative studies 

Risk Acceptance Acceptance of MAH 
events and their lifecycle 
management 

Seadrill acceptance of the MAHRA and continuous 
monitoring via recommended practice and current validated 
systems. Input from quantitative studies. 

Risk 
Communication 

Communicating the risk 
and the management 
controls to the workforce 
and working towards 
continuous improvement 

Seadrill roll out of the MAH profiles and their management 
and further development into performance management 
systems for SECE / SCA’s. 

 
From the overall MAHRA process, supported by systems, processes and design 
information in this Safety Case, Rig Management signifies the acceptance that the risks 
associated with West Saturn operations are tolerable. 
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5 RISK COMMUNICATION 

Risk communication is the exchange or “sharing of information about risk between the 
decision-maker and other stakeholders” and also the establishment of a framework where 
stakeholders can provide input to continuously improve overall risk management as 
documented in the Safety Case. 

This information relates to the existence, nature, form, probability, severity, acceptability, 
treatment or other aspects of risk. Often during the risk management process, several 
methods are applied to determine levels of risk and how to treat the risks. When more 
complex structured review techniques are applied, the uncertainties and the assumptions 
used must be appreciated and considered when assessing necessary risk-reduction 
measures. It is important that these uncertainties and assumptions are communicated to 
the personnel who are applying critical activities or tasks in their daily work planning as 
well as longer term decision-making to ensure barriers are effectively maintained. 

Key aspects of risk communication are discussed in the following sections. 

5.1 Risk Communication and Maintenance of the Safety Case  

The output from this Safety Case will be communicated to the workers by the line 
management. The Safety Case will be available both as hard copies and electronically.  

 
The Safety Case shall be a living document and shall at all times present a true picture of 
the technical, operational and organisational arrangements on the West Saturn. In this 
way, the Safety case shall present valuable help for the personnel offshore in the daily 
operations in terms of providing important information with regards to risk management, 
including maintenance of barriers and operational boundaries. Improvement proposals 
should be reported to enable continuous improvement and experience transfer. 

 
5.1.1 Risk Assessment Review 

The qualitative and quantitative risk assessments are periodically reviewed over the 
lifecycle of the installation. In line with the Safety Case Thorough Review Procedure, the 
assessments are reviewed as a minimum at each thorough review of the installation Safety 
Case (5 years). The assessments will also be reviewed as appropriate whenever there are 
significant changes that affect the risk level, for example: 

 Major modification to MODU structure or facilities. 
 Conversion work to change the primary purpose of the MODU. 
 Significant changes to the MODU management structure. 
 Significant changes to lifesaving equipment or fire detection directly affecting safety. 
 Significant changes to the HSE management system. 
5.1.2 Drilling Contractor’s Scope of Operation 

The scope of operation for the West Saturn is, for each operation, based on the contract 
made with the Client. In the contract, reference is made to the rig specifications, detailing 
what operations can be performed with the rig and its equipment. Seadrill’s scope of 
operations document communicates the risk management hazards and barriers to the 
workforce. The scope of operations includes hazardous operations and critical activities / 
tasks, defined as follows: 
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Hazardous Operations - Operations with potential to release one or more major hazards, 
or that defeat barriers for one or more major hazards. 

Critical Activities / Tasks - Activity or task that provides or maintains barriers, including 
HSE critical equipment. 

In order to address risks pertinent to a specific scope of operation or contract Seadrill 
ensures that prior to a contract commencing, a Bridging Document is prepared. The 
Bridging Document details how the Operator’s management system and Seadrill’s 
management system will interact in a safe manner. It also contains a scope of operations 
specific Risk Assessment that describes what combined and concurrent operations can 
be carried out and identifies the potential risk from these operations. 

Requirements for Operators’ Bridging Documentation 

Focus Details

Wells (including Well 
Design, Casing and 
Directional Drilling) 

Risks are generically addressed as part of the Safety Case. Bridging 
documentation may be made to review specific well design and characteristics 
to ensure risks are adequately managed. This includes HP / HT wells, plug 
and abandon, H2S, well control procedures, coiled tubing operations and third 
party casing running equipment 

Well Testing Risks are generically addressed as part of the Safety Case. Bridging 
documentation to review specific operations to ensure risks are adequately 
managed. This includes HAZOP of equipment and review of fire safety 
including escape 

Mud Logging / Geology Risks are generically addressed as part of the Safety Case. Bridging 
documentation to review specific operations to ensure risks are adequately 
managed. This includes type of mud to be used (water based mud is base 
case) and well characteristics. 

Cementing Risks are generically addressed as part of the Safety Case. Bridging 
documentation to review specific operations to ensure risks are adequately 
managed. This includes casing program. 

Supply Vessels Risks are generically addressed as part of the Safety Case. Bridging 
documentation to review specific operations to ensure risks are adequately 
managed. This includes size of vessel and local environmental conditions. 

Standby Vessels Risks are generically addressed as part of the Safety Case. Bridging 
documentation to review specific operations to ensure risks are adequately 
managed. This includes size of vessel, local environmental conditions and 
emergency response facilities. A key function of the standby vessel is to 
provide monitoring of vessel activity in the vicinity of the rig for security 
purposes and warning of potential passing vessel collision. 

Passing Vessels Risks are generically addressed as part of the Safety Case. Bridging 
documentation to review specific operations to ensure risks are adequately 
managed. This includes proximity to shipping lanes, vessel movements and 
characteristics and local environmental conditions. 

Helicopter Operations Risks are generically addressed as part of the Safety Case. Bridging 
documentation to review specific operations to ensure risks are adequately 
managed. This includes flight distances, local environmental conditions and 
helicopter operator standards. 

Wireline / Explosives / 
Radioactive Sources 

Risks are generically addressed as part of the Safety Case. Bridging 
documentation to review specific operations to ensure risks are adequately 
managed. This includes use of explosives and radioactive sources. 
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Focus Details

Other Third Party 
Equipment and Services 
(Contracted through the 
Operator) 

Risks are generically addressed as part of the Safety Case. Bridging 
documentation to review specific operations to ensure risks are adequately 
managed. This includes temporary electrical equipment in hazardous areas, 
location of temporary workshops and competency of third parties. 

Pipelines and other 
Subsea Assets 

Risks are generically addressed as part of the Safety Case. Bridging 
documentation to review specific operations to ensure risks are adequately 
managed. This includes location of pipelines, environmental conditions and 
collision risks. 

Other Facilities Risks are not addressed as part of the Safety Case. Bridging documentation 
to review specific operations to ensure risks are adequately managed. This 
includes location of nearby facilities, environmental conditions and collision 
risks. 

Diving Risks are not addressed as part of the Safety Case. Separate ‘Safety Case’ 
required for diving operations. 

Emergency Response 
and Communication 

Rig based emergency response is addressed as part of the Safety Case. The 
Safety Case does not address location specific shore based emergency 
response support, interfaces with the client, or emergency response for any 
third parties not working on the rig, in particular: Seadrill to other Third Parties, 
Seadrill to Operator, Onshore Emergency Response Team to Standby Vessel 
and Standby Vessel Operator, Onshore Emergency Response Team to 
Helicopter and Helicopter Operator, Onshore Emergency Response Team 
(Seadrill / Operator) to other involved Third Parties. Emergency response 
support and interfaces with the client to be reviewed and agreed as part of the 
Safety Case bridging document. In addition, location specific aspects such as 
tropical storms, response time, currents and water temperatures (in case of 
man overboard and rescue of personnel from the water) are to be considered. 

 
5.1.3 Workforce Communication to Drilling Contractor Senior Management 

All HSE information to / from the Rig and output from this Safety Case is transmitted and 
available to all Seadrill personnel through Seadrill’s TMS. 

Communication of HSE information is discussed further in Part 2 of this Safety Case. 
Primary means for communication of HSE information include: 

 HSE meetings. 

 HSE alerts and bulletins. 

 Rig induction and training. 

 The STAR Observations safety programme. 

 Accident and near miss reporting with follow up incident investigation. 

 Time Out For Safety. 

5.1.4 Feedback to the Drilling Contractor Management System 

There are several channels in which to provide feedback to the management system for 
improvement.  

Changes in best practices or safety alerts may require changes to the Management 
System. Seadrill is a member of IADC and other professional bodies which provide Seadrill 
with the best practice guidelines and safety alerts.  
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Incident Reports regularly offer recommendations to the Management System to prevent 
an incident occurring again. Third Party suppliers may also issue equipment safety alerts, 
and the Seadrill Maintenance System can be updated to facilitate any necessary 
precautionary actions or amendments to maintenance routines.  

Third Party rig audits, including by Class or the regulatory authorities, may result in 
recommendations for improvements to the management system. Any changes are 
handled through the MOC procedure.  

All the HSE Management System information, including the Safety Case, are both in paper 
format and electronically available for the employees. Employees are encouraged to share 
information, opinions, and experiences with others in the Safety Meetings or, when 
appropriate, in private to rig management. 

Arrangements discussed in Parts 2 and 6 of this Safety Case are one of continuous 
improvement, where performance monitoring and review is used to check that objectives 
and plans are being met, and to make any necessary changes to processes, systems, 
procedures, training and equipment. 

Workforce understanding and involvement is a critical success factor in this process. This 
involvement includes, but is not restricted to: 

 Taking part in HAZOPs, HAZIDs and Bowtie Analysis. 

 Active involvement in the risk assessment processes. 

 Active involvement as safety representatives and members of the HSE committee. 

 Attending safety meetings on board and onshore. 

 Daily involvement in the STAR programme. 

 Taking ownership of procedures, taking part in procedure reviews and submitting 
revisions. 

 Safety Case training. 

 Hazard assessment and bowtie training. 

 SECE and performance standards roll outs and updates. 

 Risk Assessment Review. 

 

6 RECOMMENDATIONS 

As part of the development of the West Saturn Safety Case and its supporting studies 
several recommendations have been identified. 

These have been listed in the following table. 
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No Recommendation 
1 Seadrill consider a programme of work for continuous education of barrier 

management and overall process safety linked to the introduction of the Performance 
Standards. 

2 Seadrill to consider the development of a Verification Scheme to provide assurance 
that requirements under aspects of the SECE Performance Standards are being 
managed with no impairment to the identified barriers.
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ACRONYMS 
 

  ABS American Bureau of Shipping 

BOP Blowout Preventer 

CIM Critical Incident Management 

CO2 Carbon Dioxide 

DES Drilling Equipment Set 

DSHA Defined Situation of Hazards and Accidents 

ECC Emergency Control Centre 

EER Escape, Evacuation and Rescue 

ERC Emergency Response Centre 

ERT Emergency Response Team 

ETC Emergency Team Coordinator 

GA General Alarm 

HR Human Resource 

HSE Health, Safety and Environmental 

HVAC Heating, Ventilating, and Air Conditioning 

IMO International Maritime Organisation 

MAE Major Accident Events 

MAH Major Accident Hazard 

MAHRA Major Accident Hazard Risk Assessment 

MODU Mobile Offshore Drilling Unit 

NOK Next Of Kin 

O2 Oxygen 

OSC On-scene Commander 

OSMIC On Scene Man In Charge 

OSR On-Scene Representative 

PA Public Address 

PISAS Petroleum Industry Security Alert System 

PPE Personal Protective Equipment 

QHSE Quality, Health, Safety and Environmental 

SOLAS 1974 Safety of Life at Sea Convention of 1974 

TR Temporary Refuge 

WAH Work at Height 
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1 INTRODUCTION 

Part 5 of the Safety Case describes Seadrill’s emergency response arrangements for the 
West Saturn. 

To provide assurance that Seadrill is managing Health, Safety and Environmental (HSE) 
risks effectively, Safety Case Part 2 - Drilling Contractor's Management System - HSE 
Management, Part 3 - Rig/Mobile Offshore Drilling Unit (MODU) Description and Supporting 
Information, Part 5 - Emergency Response, and Part 6 - Performance Monitoring are 
applied in conjunction with the structured risk management process described in Part 4 - 
Risk Management.  

2 EMERGENCY RESPONSE MANAGEMENT 

Emergency Response refers to the approach taken when managing an emergency. It is an 
essential part of the overall process of risk management within the Safety Case. Although 
every effort is made to prevent major accident events on board the West Saturn, these 
events still have the potential to occur and, if so, must be managed accordingly. The 
emergency response philosophy, plan and analysis are three key elements of emergency 
response management discussed in this part of the Safety Case. 

2.1 Emergency Response Philosophy 

Seadrill emergency response actions are to be conducted to avoid and minimise losses 
according to the following priorities: 

 Save lives 

 Protect the environment 

 Protect the company's reputation 

 Minimise asset damage 

This is primarily achieved through: 

 Commitment to emergency response plans and procedures 

 Properly trained personnel at all levels of the organisation and at all locations 

 Planning and execution of operations based on best practice and the best available 
information 

Emergency Preparedness includes all technical, operational and organizational aspects to 
establish measures for all 5 emergency preparedness phases: 

 Notification 

 Combating 

 Rescue 

 Evacuation 

 Normalization 
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The Corporate “Emergency Preparedness DIR-00-0036” Directive details requirements for 
establishing effective emergency preparedness within Seadrill.  This includes development 
of drills and exercises to develop training plans, then ensuring its regular practice and 
maintenance. Through effectively familiarizing all personnel with the Rig and emergency 
response roles and expectations, the emergency response priorities may be upheld in real 
emergency situations. 

The Brazil Region “Onshore Contingency PRO-01-0205” Procedure details requirements to 
ensure that an onshore Contingency Management team is established in emergency 
situations as described in the Rig's Contingency Manual. The Procedure's guidance is also 
utilised in other emergencies that may arise, but do not trigger the Rig's Contingency and 
Emergency Plan. The Operations Director (OD) decides if the Procedure should be 
activated based on the type of emergency situation and its severity.  

The Contingency Management team is set up and acts in compliance with bridging 
documents with the client and the Rig's Contingency Manual. Bridging documents with the 
client must be attached to the Contingency Manual or its eDOCS number is provided in the 
Procedure. 

If the Operations Director activates the Contingency Management procedure, the meeting 
room Leblon in the Seadrill office is to be utilised as the emergency centre support.  The 
weekly duty list identifies which personnel have emergency preparedness function and 
must be available for immediate response, or arranging an alternate duty person, if needed. 
Further, all members of the contingency organisation and their delegates must be qualified 
and competent to perform the tasks assigned. Competence is ensured by regular training, 
drills and exercises as defined in the Rig's annual plan for emergency drills and verified by 
the Region's annual audit plan. Additionally, Seadrill's Competence Assurance Plan 
provides competency requirements for all Seadrill personnel. 

The Rig's “Contingency Manual PRO-37-1259” ensures that emergencies on West Saturn 
are conducted in a safe and efficient manner and in accordance to legislative rules and 
requirements and Seadrill’s internal requirements. It has 4 attachments 

 Emergency Response Service Centre 

 Initial Incident Log sheet 

 Station Bill in Portuguese 

 Station Bill in English  

2.2 Levelled Response Approach 

A levelled response system gives a structured approach to both establishing emergency 
preparedness and undertaking an emergency response. It allows potential emergencies to 
be categorized in terms of their potential severity and the capabilities that need to be in 
place to respond to that emergency.  

Applying the principles of tiered emergency response can ensure suitable capabilities are 
developed and appropriate with the emergency at Rig level (Level 1), Regional level (Level 
2) and Corporate level (Level 3). 

Level 1 events are likely to be relatively small and/or affect a localized area. They may be 
dealt with using Rig resources and managed by the Rig. 
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Level 1 is responsible at the scene of the incident, for rescue and damage control. This 
work is led by the OIM. The rig is responsible for responding to emergency situations in 
accordance with plans and procedures. The OIM is responsible for managing all situations. 
Typical tasks / phases are notification, combat, rescue, evacuation and normalisation.  

For any onshore incident triggering the Emergency response team, level 1 will be the actual 
incident site. Level 2 and 3 will remain the same. 

Level 2 is maintained by and cared for by the regional Incident Management Team (IMT) 
onshore led by Regional Incident Management Team Manager. The IMT Manager in the 
region reports to CMT Manager Corporate. The responsibilities of level 2 are to coordinate 
resources and supply onshore support to level 1. Level 2 should give technical advice, and 
interface towards external resources, and ensure information to media response at 
corporate, personnel and Next Of Kin (NOK) handling, contact with the authorities as well 
as normalisation.  

The IMT members will be mobilised in the level 2 Emergency Control Centre, while the 
support team functions may be located at other premises. (E.g. the Hotel Liaison will be at 
the Next of Kin reception hotel). During an acute oil spill operation, an on-site action team 
may be mobilised in cooperation with national or international oil spill organisations. 

The IMT shall conduct proactive crisis management in order to ensure the effective 
handling of any situation of hazard and accident. 

Level 3 response is handled by the Seadrill Management Ltd Crisis Management Team. 
Level 3 handles, in close collaboration with level 2 the tasks within information sharing and 
communication; this includes media handling and customer relations. Level 3 will also 
handle legal and economic conditions/questions and holds the strategic function for follow 
up and allocation of resources, as well as liaising with defined Stakeholders. The work is 
led by the Level 3 CMT Manager. 

The Role of Seadrill Management Ltd, level 3 CMT is to manage the strategic decisions 
related to, in-country response to an emergency involving Seadrill Management Ltd, liaise 
with and brief Corporate management / Board, as well as the national government 
departments, authorities and regulatory authorities, customers & stakeholders. 

Seadrill Management Ltd will handle and respond to media enquiries, according to the 
“Media Response Plan DIR-37-0041”. The role and intention of the support teams will be 
established according to ongoing activities and the nature of the incident. 

Authority Delegation 

An important emergency response principle is to handle the situation at the lowest possible 
level. This principle is also applicable for delegation of authority. Level 2 will have the 
authority to support any level 1 needs. Transfer of authority between level 2 and level 3, will 
go through the Crisis Management Team (CMT) Manager function. 

The authority shall be delegated from level 3 to level 2 to implement any actions deemed 
necessary in order to manage a crisis prioritizing: 

1. Personnel 

2. Environment 

3. Reputation 
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4. Assets 

All the activities performed during an emergency response will be documented 
appropriately in Critical Incident Management (CIM). 

In the event on the level 2 mobilizing, a delegation authority which defines a financial 
framework will be established and the formal approval will be attached. 

Defined Situation of Hazards and Accidents (DSHAs) Notification 

DSHAs which require notification to level 3 through CIM: 

High Alert Notification: 

 Major blow out 

 Helicopter crash (based on max capacity of 21 people on board) 

 Multiple fatalities accident 

 Serious accident/loss of vessel 

 Fire/explosion 

 Serious blow-out 

 Serious damage to rig/collision/drifting/hurricane 

 Terrorism 

 Helicopter emergency 

 Significant and critical pollution 

 Kidnap and ransom 

Medium Alert Notification 

 Single fatality accident 

 Environmentalist/NGO actions against the rig 

 Piracy 

 Sabotage/criminal act 

 Minor blow-out 

 Serious near-miss 

 Serious injuries 

 Natural disasters 

Seadrill Management Ltd is structured to handle an emergency situation according to rules 
and regulations set by related governing authorities. 
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Communication lines from Level 1 to Level 3: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.3 Controlled Shutdown Strategy 

The controlled shutdown strategy is the means by which the Installation will minimize the 
potential for ignition of gas. The strategy should consider the following: 

 Shutdown of all vent fans except those for the mud processing areas, whether 
automatically, remotely or by hand 

 Shutdown of the mud processing area vent fans and flaps, by what-ever means 

 Shutdown of non-essential machinery 

 Shutdown of main generators 

 Shutdown of emergency generators 

It should be remembered that a possible reason for shutting down vent fans and flaps is to 
extinguish a fire by oxygen starvation, or to contain a Carbon Dioxide (CO2) release. 

The Seadrill philosophy also requires that some power should be available to operate 
deluge systems, so either a main engine or the emergency generator should be kept 
running. 

The positions of the main and emergency generators and their means of sourcing 
combustion air is considered in the shutdown strategy, and guidance follows here. The 
main or emergency generators should be selected, depending on which is upwind of the 
hydrocarbon release. If the main generators are selected, then the possible start-up of the 
emergency generator must be inhibited. 
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2.4 Shutdown Systems on West Saturn 

The activation of the Emergency Shutdown System (ESD) provides a safe and rapid 
shutdown of systems and equipment to minimize the consequences during an emergency 
related to an uncontrolled release of hydrocarbons, gas or a fire. 

Only the following systems will remain operational after activation of the main power 
shutdown:  

 Emergency lighting  

 General alarm  

 Public address system  

 Radio for external communications 

 Fixed firefighting system  

 Blowout Preventer (BOP) control system  

 Fog horn and obstruction lights  

 Fire & Gas system  

The ESD system is designed with five emergency stop panels called ESD Push Button 
panels, interfaced to the ESD Field Station. One of the ESD Push Button panels is installed 
in Bridge. The others are installed in the Engine Control Room, Aft and Forward Emergency 
Head Quarters and the Drillers Cabin (DCR). The ESD Field Station is connected on the 
network to the other Field Stations and consoles. 

In the event of hazardous condition occurring, these panels provide manually operated 
push buttons to initiate the orderly shutdown of the following processes: 

 Ventilation Fan Shutdown 

 Fuel Oil Shutdown 

 Main Engine Shutdown 

 Emergency generator shutdown 

2.5 Emergency Shutdown (ESD) Levels 

ES-1 
 

Accommodation, topside non-hazardous areas, HiPAP compartments and bosun 
store ventilation and damper closure (manual activation). 

ES-2 Same effect as ES-1 but automatically activated through fire and gas detection 
system. 

ES-3 Forward thruster and machinery spaces ventilation shutdown and damper 
closure. Forward fuel and lube oil quick closing valve (QCV) closure (manual 
activation). 

ES-4 
 

Forward and aft fuel, lube, and base oil transfer pump shutdown and QVC 
closure (except closure of aft fuel and lube oil valves for main engines [manual 
activation]). 

ES-5 
 

Topside hazardous ventilation shutdown and damper closure (manual or 
automatic activation dependent on gas detection at inlet). 

ES-11 Port main engine room total shutdown (manual activation, includes ES-12). 
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ES-12 Port main engine room ventilation fans shutdown only, dampers will stay open as 
engines might still be running (manual activation). 

ES-21 Center main engine room total shutdown (manual activation, includes ES-22). 

ES-22 Center main engine room ventilation fans shutdown only, dampers stay open as 
engines may still be running (manual activation). 

ES-31 Starboard main engine room total shutdown (manual activation, includes ES-22). 

ES-32 Starboard main engine room ventilation fans shutdown only, dampers stay open 
as engines may still be running (manual activation). 

ES-41 
 

Aft auxiliary machinery spaces ventilation shutdown and damper closure, 
including aft thruster rooms, COP room, port and starboard boiler rooms. 
Excludes main engine rooms, switchboard rooms and purifier rooms (manual 
activation). 

ES-61 Emergency generator shutdown and damper closure (manual activation). 
ES-81 Driller’s workstation shutdown, shutdown of DCR, including ventilation and all 

electrical supplies to drilling installation (manual activation). 
ES-82 Automatic activated lamp shutdown

 

2.6 Emergency Response Analysis 

As an integral part of the West Saturn Major Accident Hazard Risk Assessment (MAHRA) 
an assessment has been made via the threat, barrier and bow tie analysis to ensure 
satisfactory emergency preparedness in the design and operation of the West Saturn, and 
to ensure that for each of the major hazards identified in Part 4 of this Safety Case, the 
emergency response arrangements have been systematically and specifically analysed. 

MAHRA / EER review 

The purpose of the Escape, Evacuation and Rescue (EER) assessment within the MAHRA 
was to challenge and ensure that the escape philosophy and its EER functions have been 
established on a basis of minimising the risk to rig personnel from the effects of hazardous 
events by designing escape routes that comply with applicable rules and regulations. 

From the MAHRA and bowtie analysis it was confirmed that the EER philosophy and 
functions on the West Saturn are both suitable and sufficient against the determined MAH 
events. The Lifesaving equipment and firefighting drawings for the West Saturn provide 
detail on escape routes, muster areas, EER equipment and locations on the West Saturn. 
These have been reviewed and certified by American Bureau of Shipping (ABS). 

2.7 Emergency Response Plans 

The emergency response plan is based upon the results of the MAHRA and emergency 
response analysis. 

2.7.1 Response Plans for Major Emergencies 

Seadrill identify the Major Accident Events (MAEs) through the risk assessment process 
specified and detailed under Part 4 - Risk Management. Each of these MAEs can lead to 
various emergency scenarios. Each of the MAEs consequence can be minimized and 
mitigated through the DSHA emergency response drills. 

The details or reference to emergency procedures, including but not limited to the following 
for West Saturn are: 
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 Blowout on seabed. 

 Blowout on drill floor. 

 Sudden Spill 

 Hydrocarbon leak. 

 Fire / explosion related to drilling. 

 Fire / explosion not related to drilling. 

 Release of toxic gas (H2S). 

 Vessel on collision course. 

 Helicopter crash on rig. 

 Helicopter crash in sea (inside safety zone) 

 Loss of stability. 

 Loss of position. 

 Severe weather/Structural failure 

 Man Over Board 

 Acute medical incident 

 Accident with radioactive source 

 Inoperative control room. 

 Ship security plan 

If the need arises in the future, response plans for other types of emergencies can be 
added to this plan. 

In the event of an emergency, personnel will be warned by the general alarm and 
instructions will be given over the public-address system. Personnel will then proceed to 
their designated emergency stations, all in accordance with instructions on the Station Bill. 

The Station Bill, which is posted throughout the rig for easy access and reference, 
designates alarms, escape routes, muster points, command centres for various 
emergencies, emergency instructions and the chain of command, both overall, and for each 
emergency team. Fire and Life Saving Plans were also made as posters for easy 
referencing during an emergency. 

2.7.2 Development and Revision of Emergency Response Plans 

The responsibilities of personnel on and off the West Saturn for development and revision 
of the Emergency Response Plans are defined in the Seadrill HSE Requirements – 
Emergency Response. 

The individuals with a responsibility for updating the West Saturn emergency response plan 
include: 
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OIM 

 Ensure Emergency Response Plans are created and maintained 

 Ensure Emergency Response Plans are reviewed annually and updated as required 

 Ensure the external emergency contact information is up to date on a weekly basis 

 Ensure the contents of the Rig Emergency Response Manual are updated as required 

Rig Manager 

 Initially approve the Rig Emergency Response Plan prior to forwarding to the Director of 
Operations for final approval 

 Approve Rig Station Bills 

 Approve Rig Emergency Response Plans 

On-board Emergency Response Team: 

 Review drills and exercises upon completion to ensure Emergency Response and 
Recovery Plans are appropriate and updated as required.
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3 CONTROL, COMMAND AND COMMUNICATION 

3.1 Command during Emergencies 

3.1.1 Emergency Command Structure (Onshore and Offshore) 

The Corporate “Emergency Management DIR-37-0053” Directive details requirements for 
the West Saturn and shore-based facility to establish a contingency plan, which is to 
consider the West Saturn’s MAH lists. 

3.1.2 Team Make-up and Core Roles 

Level 1 – Onsite Emergency Response Team (ERT) 

The Onsite Emergency Response Team are the first responders to any emergency on the 
installation, facility or office.  

The offshore Onsite ERT comprises: 

 Command Group:  

 OIM;  

 Immediate support team;  

 On-scene Team Leader:  

 Fire Team;  

 Technical Team;  

 First Aid Team;  

 Well Control Team.  

Emergency response procedures and Onsite ERT responsibilities are defined in the site-
specific Emergency Response Plan. In addition, offshore installation shall have roles and 
responsibilities defined on the Station Bill. 

Level 2 – Regional Incident Management Team (IMT) 

An Incident Management Team (IMT) is responsible for the provision of support to the 
Onsite ERT (Level 1) as required in the event of an emergency. The Regional IMT shall 
include following roles as a minimum: 

 IMT Manager;  

 HR Representative;  

 HSE Representative;  

 Technical / Operations Representative;  

 Action Keeper  

 PR/ Media Representative.  
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Level 3 – Corporate Crisis Management Team (CMT) 

The Corporate CMT (Level 3) shall support the Regional IMT (Level 2) providing additional 
resources, guidance and an interface with external interested parties (e.g. media, 
regulatory agencies, government, industry bodies). 

Key responsibilities of the CMT include: 

 All media communications, as per Media Response Plan, DIR-37-0041  

 Legal guidance;  

 Security;  

 Communications with CEO and other Executive Management.  

The CMT shall include following roles: 

 CMT Manager;  

 HR Representative;  

 HSE Representative;  

 Technical/ Operations Support Representative;  

 PR/ Media Representative;  

 Action Keeper  

Level 3 may fulfil the roles of Level 2 in the event Level 2 support is unavailable. 

3.1.3 Competence of Personnel with Emergency Command Responsibility 

All members of the ERT and selected members of various support groups will be required 
to participate in emergency response training. The training will consist of Quarterly Desktop 
exercises with identified follow up, corrective sessions or the use of outside facilities or 
instructors. Training will also include one full-scale drill per year to simulate various 
emergency situations in order to ensure that the ERT is competent in performing their 
duties to manage the emergency. The Corporate “Emergency Management DIR-37-0053” 
Directive details that each regional IMT must carry out a minimum of two exercises per 
year. 

The roles and responsibilities of the on-board emergency team are described in the Seadrill 
document Level 1 Emergency Response Team and Station Bill. The team members are 
carefully selected based on, but not limited to, knowledge of the Rig, ability to perform the 
duties required, and whether the individual is sufficiently trained and competent to perform 
the duties required. The team leader, in all cases, has operational experience. 

Different types of emergency response drills are conducted on Rigs at specific intervals to 
make sure that the personnel with emergency command responsibilities maintain their 
competence. 
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3.1.4 Facilities for Effective Command and Control 

Emergency Control Center 

The Primary Emergency Control Centre on-board the West Saturn is located in the Bridge 
(Navigation Deck of the Accommodation) 

The emergency control center (ECC) will provide personnel with the ability to operate 
critical control systems needed to keep the safety of the Rig intact. 

The bridge (navigation deck of the accommodation block) is the main control room. The 
Dynamic Positioning Operator is the team leader in the main control room, carrying out 
tasks per the OIM's instructions. 

Emergency equipment and systems controls that are accessible from the main control room 
include: 

 ESD System 

 Ballast system emergency shutdown 

 Fire pumps (main or emergency power supplied) 

 Accommodation and workspace HVAC 

 Accommodation and workspace fire dampers 

 Fuel and lube oil pumps and valves 

 Fire detection and alarm system control panel 

 DP controls 

 Fire Control & Safety Plan and mustering instructions 

 BOP Control Panel (located in the room adjacent to the DSL's office on the navigation 
deck) 

All relevant plans (Station Bill, damage control, firefighting, fire and lifesaving plan, medical 
emergency response plan, etc.) are displayed or readily available. Details of the West 
Saturn hospital, treatment room and required equipment are described in the Medical 
Protocols Procedures. 

3.2 External Emergency Response Support 

3.2.1 Onshore Emergency Response Support Team 

The Corporate “Emergency Management DIR-37-0053” Directive provides positive 
emergency management protocols within Seadrill. It also details Seadrill’s corporate 
process for supporting emergencies, including requirements and responsibilities for the 
Seadrill strategic (Level 3) Crisis Management Team CMT. If the Level 3 CMT is activated, 
they are to meet at the Emergency Response Room (Seadrill Management Ltd, Building 
11, Floor 2, Chiswick Park, London).  

Led by the CMT Manager, the Level 3 CMT manages: 

 Media communications 
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 Legal guidance;  

 Security;  

 Communications with CEO and other Executive Management.  

Key responsibilities of the Level 3 CMT are detailed in the table below. The CMT consists 
of the following members: 

 CMT Manager;  

 HR Representative;  

 HSE Representative;  

 Technical/ Operations Support Representative;  

 PR/ Media Representative;  

 Action Keeper 

Level 3 CMT - Key roles and responsibilities: 

Role Responsibility 
Level 3 CMT Manager  Confirm receipt of initial notification 

 Confirm actions by first person in ERR 
 Confirm ERR is set up correctly 
 Confirm level 3 mobilised to level 2 IMT Manager and liaise 

closely, for information sharing and action point 
 Notify, Inform and update CEO 
 Ensure sufficient level 3 participants have been called out 
 Initiate and lead First meeting, as well as regular status 

meetings 
 Ensure that a Press Holding Statement is being prepared and is 

distributed as soon as possible 
 Approve release of Press Statements 
 Ensure continuous update on focus, actions and other relevant 

activities in level 2 IMT 
 Ensure that authorities are informed and updated 
 Brief the level 3 CMT on a regular basis 

Emergency Coordinator  Ensure reception/switch board is informed about the emergency 
situation, and know where to direct incoming phone calls 

 Ensure that authorities are notified (by level 2) 
 Ensure that all relevant parties (stakeholders) are notified 

according to notification matrix 
 Ensure that all initial actions taken by members of the Level 3 

CMT are logged 
 Prepare for and participate in First meeting 
 Execute actions given during first meeting 
 Prepare for and participate in regular briefs 
 Support the CMT Manager as required 
 When necessary agree with level 2 where to send liaisons 
 Monitor the work done by support teams to evaluate need for 

actions from level 3, i.e.: Company rep sent to evacuee 
reception centre, extra support needed from environmental, 
drilling / insurance/ legal / finance etc. 

 Assist CMT Manager in ensuring that all functions are properly 
manned (Support and Duty Functions) Consider the need for 
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Role Responsibility 
additional and relief personnel 

 Take notes on the emergency to assist in any post incident 
investigation 

 Participate in debrief of CMT when relieved 
 Mobilise support functions in agreement with CMT Manager 

Media Contact  Prepare and participate in First and Status Meeting 
 Decide who to notify and mobilise relevant communications 

resources 
 Formulate and approve and distribute the Holding Statement 

and Press Release to:  
o Media Response Team 
o Next of Kin Team 
o Reception 
o Relevant stakeholders 
o Other relevant internal resources 

 Assess the media related consequences and establish a 
communication strategy together with the CMT Manager 

 Formulate key messages 
 Take part in initial stakeholder mapping 
 Coordinate the work needed to ensure a controlled and 

coordinated flow of reliable information. 
 Contact communications responsible at relevant stakeholders to 

coordinate media handling and information flow 
 Ensure correct and updated information on the emergency web 

update (link to CIM) 
 Advise and align messages with spokesperson 

Admin/CIM assistant  Set up and update CIM boards 
 Establish contact with Seadrill Technical / IT Support 
 Administer actions, tasks and notifications performed prior to 

and upon arrival in the ERR 
 Assist the CMT Manager upon request 
 Map availability of substitute personnel 
 Effectuate mobilisation of substitute personnel, according to 

instructions from CMT Manager 
 Order food and drinks on demand 
 Collect printouts and deliver to CMT 
 As requested, prepare email for distribution and information to 

all employees 
 As requested, activate Seadrill Emergency Web 

HR Advisor  Communicates with Level 2 HR Coordinator 
 Decide and mobilise company representative at reception area 

(i.e. hotel, heliport and hospital) 
 Represents Seadrill Management towards reception areas 
 As requested, notify Seadrill employees, with regular updates 
 Prepare for and participate in First and status meeting 
 In case of need of transport, tickets and accommodation 

arrange with Travel Agent 
Legal / Finance / Insurance / Contract/ 
QHSE / Operations support personnel 

 Advise level 3 CMT Relevant status at all time 
 Ensure that the team understands the potential of the incident 
 Maintain communication with respective team 
 Participate in status meetings 
 Be the respective specialist advisor in the level 3 CMT 
 liaise with level 2 IMT organisation, or offshore rep 

Reception  Man the switchboard 
 Log incoming calls: Time, name of the caller, details of the 
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Role Responsibility 
message and who is informed and when. 

 On no account make any statement regarding the incident. 
 If called in (after office hours) make note of the time of arrival. 
 Ensure entrance control, until additional Security Guard arrives. 
 Restrict entry to designated personnel. 
 Be informed of the Contact Number to be issued as soon as 

these are released and available. 
 Inform the CMT as required and arrange escort for visitors from 

the Reception 
 Assist Strategic – level 3 team as requested 

 
In order to guide the emergency response, the CMT must consider how the situation affects 
various aspects including, but not limited to: 

 People 

 Environment 

 Assets 

 Investor Relation 

 Shareholders 

 Impact on customer/client 

 Impact on suppliers 

 Business interruptions 

 Regulatory impacts 

The Regional “Onshore Contingency for Brazil PRO-01-0205” Procedure details 
requirements for the onshore contingency establishing emergency support to the Rig. This 
is achieved primarily through defining roles and responsibilities for all support personnel, 
and chain of notification procedures. Additionally, the following requirements help ensure 
adequate response capabilities during emergency situations:  

 Onshore Contingency Team training is established in the annual plan for drills  

 All members of the contingency organisation and their deputies shall be qualified to 
perform the tasks described in this procedure  

 It is the responsibility of the Rig Managers to ensure that the personnel included in the 
operations duty system are qualified 

 Personnel with an emergency preparedness function according to the duty list shall be 
available via cell phone  

 The individual member of the Contingency Management is responsible for appointing 
his/her own substitute  
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3.2.2 Country Emergency Response Team – Level 2 

The Table below shows the contingency roles and responsibilities for Brazil Emergency 
Response. The Onshore Contingency functions that are covered in the Brazil office for an 
emergency include: 

- Contingency Manager 

- Manager Emergency Contact 

- Authority Contact 

- Administrator 

- Media Contact 

Emergency 
Response Function 

Performed by Key Duties and Responsibilities 

Emergency Team Leader 
ETL 

Seadrill 
Operations 
Director 

 In any Major Event, the Operations Director will be present 
at the Seadrill Office in Rio de Janeiro and will coordinate 
the entire onshore support team 

 Evaluate if contingency management team is to be 
established or not 

 Mobilization/ notification shall be carried out as per the 
Internal Notification Chart. The contingency management 
team shall draw on resources as required to carry out 
support functions 

 Establish and maintain overview of the situation 
 Organize the “first meeting” to update other members of 

contingency management 
 Delegate tasks to the members of the contingency 

management 
 Keep the contingency management updated by means of 

status meetings as needed  
 See to it that there is good information exchange between 

the individual parties in Seadrill and Client. Request single 
points of contact 

 Information/instructions to reception 
 Telephone calls related to the emergency (in-/outgoing) 
 Approve situation reports to emergency contacts and 

media contact. 
 Check the need for breaks 
 Key actions for Contingency leader: 
 Demand that mobile phones are to be in silent mode 
 Demand that telephone calls within the contingency room 

are to be limited both in duration and number 
 See to it that a situation report is updated with new 

confirmed information 
 List the prioritized actions - to visualize focus towards 

normalization 
 Lead and manage the emergency team 
 Set focus  
 Support to Offshore Demands 
 Approve press releases (when delegated by SVP) 
 Ensures that the emergency response plans and 

procedures for specific critical situations for the location / 
area or the location to be developed in its area of 
responsibility are up dated, well evaluated and has his 
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Emergency 
Response Function 

Performed by Key Duties and Responsibilities 

approval 
 Ensures the selection and development of personnel for 

the Onshore Emergency Response Team 
 Responsible for keeping Seadrill Management (London, 

UK) informed about each event on the Seadrill Rigs in 
Brazil 

 Make sure drills are conducted every six months in order 
to test integration of the Onshore and Offshore Emergency 
Response 

Operations Duty Officer 
 

Rig Manager 
(Rig Leader) 

 Notify Operations Director in case of contingency 
situations 

 He will collect information on losses and/or injuries and 
about persons in risk 

 Advises the OIM regarding all technical aspects of the 
emergency related to problems with the installations, 
offshore, undersea and structural matters. If necessary 
make a connection with the DNV, Flag, Port Authorities 
and other certification agencies. The connection with the 
specific technical inspectorate may be necessary. 

 Will provide support for the Operations Director in 
whatever is necessary 

 If operations duty officer fails to establish contact with the 
Operations Director, he shall contact the Drilling 
Performance Manager 

 Communicate with the Unit, 
 Client and Seadrill contingency management team when 

necessary/ requested 
 Assist/ co-ordinate the emergency as needed 
 Set up required support functions at the base office 
 When necessary seek assistance from other resources in 

Seadrill. 
 Liaison with Client (if required by the Bridging document 

with client or on request) 
 Go to Client's Emergency Centre as liaison or send the 

Rig Leader if requested 
 Must be equipped with mobile telephone 

Emergency Room 
Coordinator 

 

QHSE Manager 
(QHSE Advisors) 

 Establish an Onshore Emergency Centre in the 
emergency control room. 

 Check that all main and side doors are locked 
 Make sure that the emergency room is fully operational 
 Update and maintain boards in the emergency control 

room with accurate information from the Rig 
 Assist the emergency team 
 Notify and communicate with authorities, Navy and other 

bodies, according to external notification matrix. 
 Check if the Navy / Client want us to send a liaison. If so 

the liaison shall take the following: 

            o Laptop with internet access 
            o Brazil - Onshore Contingency Procedure 
            o Emergency plan and procedures for the unit 
            o GA drawing and Safety Plan 

Human Resources (Next-
of-Kin Handling) 

 

HR Leader 
(HR Coordinator) 

 Ensure and maintain control with POB-lists 
 Make POB available and a list with emergency contacts 
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Emergency 
Response Function 

Performed by Key Duties and Responsibilities 

 for all offshore employees and third-party employees in the 
Emergency Centre Support-ECS 

 Next of kin (NOK) handling and co-ordination 
 Requisition and co-ordination of additional resources (for 

handling of next-of-kin) 
 Use Next-of-Kin checklist (CIM) form for guidance/support 
 Make contact with the emergency contacts 
 Establish contact with discipline function with client and 

any subcontractors 
 Ensure flow of information to the emergency contacts. All 

information must be verified/confirmed by the ETL 
 Ensure the same information flow to clients and sub-

contractors 
 Contact Client's emergency centre about where their next-

of- kin reception centre is established (if relevant) 
 Coordinates the reception of evacuees with Seadrill Labor 

Doctor 
 Arrange for transportation of the next-of-kin to a 

designated hotel for this purpose when necessary and 
approved by the ETL 

 Make sure to have a list with Hotel possibilities in Rio de 
Janeiro. Hotels near Jacarepagua heliport are 
recommended 

 Informs Brazilian’s families, when requested by the ETL, 
about the physical conditions of persons involved in 
emergencies that are injuries or deceased 

 Ensure that the receptionist is given the telephone list and 
the relevant POB list 

 Be proactive if new information is available 

Media Coordinator  Area Manager   Management of Press Releases  
 Inform internally through Intranet  
 Issue “what can we say” statement (as guidance to 

Emergency Organization)  
 Mobilize Media Contacts and contact with Mass Media  
 Establish contact with relevant function within Client's 

organization  
 Coordinate with Seadrill Corporate London Office media 

contact  
 Coordinate internal information  
 Consider other media information, press conferences 

etc.  
 Co-ordinate radio/ TV interviews in co-operation with 

Seadrill London UK  
 Only company Media Coordinator shall communicate 

with media as Seadrill representative  

Reception Coordinator  Receptionists   The first alert telephone call is to be quickly switched 
over to the onshore Emergency Team leader (ETL)  

 It is important to make a distinction between the 
telephone calls; next- of-kin, mass media, Client, Unit  

 If the next-of-kin has been in contact with somebody in 
the office earlier, switch him/her over to the same person 
if possible  

 Bring information to and from the Emergency Centre 
Support-ECS Open (if outside office hours) and operate 
the switchboard in accordance with instructions from the 
Contingency Management Team  

 Ensure that the doors at the Rio office are closed and set 
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Emergency 
Response Function 

Performed by Key Duties and Responsibilities 

up a guard at the doors, as needed  
 Transfer calls from ECS according to alphabetic list with 

dedicated contacts (remember to give the direct line)  
 Turn away unauthorized individuals according to 

instructions from the Contingency Management  
 Receive and guide visitors in accordance with 

instructions from the Contingency Management  

Guard in the reception  Site Security 
Officer  

 Direct the next-of-kin to the lounge and the mass media 
to the Client  

 Administer correspondence  
 Establish and update situation report to the ETL  
 If applicable, perform receptionist's tasks until 

receptionist arrives.  
 Lock the Rio office / organize door security  

 
Contact with Unit 
Insurance Company  

Controller   During Major emergency the Controller has total 
authority to approve any purchase/service without any 
P.O. or budget approval  

Order 
Material/Services for 
Emergency combat  

Supply Chain 
Manager  

 Keep Underwriters’ informed of the situation and 
request assistance as necessary  

 Purchases materials/equipment and provides services 
that are necessary to combat the emergency  

 Coordinate with the shipping agency any additional 
personnel resources that should be sent to the 
platform under Rig Manager Requests  

 Provide an overview of vendors that can be found in 
Seadrill Asset Management System  

 Confirm which subcontractors are Seadrill's and which 
are client's  

Keep the CIM and the 
ECS equipment 
running  

IT Manager   Make sure all the equipment installed in the ECS are 
operational any time  

 Make sure the CIM program and the telephone system 
are running properly  

 Create inspection routines on the ECS equipment  
 

General Health 
Support  

Labor Doctor   Focal Point for any Medvac Operation  
 Support to the families when necessary  
 

 
Internal notifications are directed by the Brazil Internal Notification / mobilisation Process 
Flow shown below.  
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Offshore Installation 
Manager 

(OIM) 
 

 
 

RIG Manager 
 

Alternate IMT 
Manager   

 
 

IMT Manager 
 
 

 

 
 HSSEQ Director  
 HR Advisors 
 Supply Chain Manager 
 Executive Assistant 
 Controller 
 Labor Doctor 
 IT Manager 
 Rig Technical Leader 
 Marine Superintendent 
 Head of Marketing 
 
 

Region SVP 
 

C.E.O 
 
Media  
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3.2.3 Customer and Location Specific Arrangements 

External Support Responsibilities: 

All aspects of the contract between Seadrill and the Operator of the West Saturn are 
planned, understood and communicated effectively through a bridging document between 
the Customer and the Company. 

Any interface requirement with local authorities will be addressed within both the onshore 
and offshore emergency response interactions and remain in place for the duration of the 
rigs operations in that sector. 

X x O 
   O  O Death by natural causes 

X x O  X / O     Serious accidents 

X x O    X / 
O 

X / O O Personnel fatal accident 

X x O   X  X / O  Fire/explosion 

X x O   x  X / O  Blow out 

X       X / O  Diving incident 

X  O       Sabotage/ criminal act 

X  O     X / O  Damage to vessel/rig, collision/drifting 

X  O  X / O   X / O  Partial evacuation 

X  O  X / O   X / O  Abandonment 

X x        Loss of radioactive source 

X x   X / O   X  Helicopter emergency 

X x      X O Supply vessel emergency 

X x O   x  O  Oil spill/ critical pollution 

X   X / O     O Epidemic/poisoning/contagious disease 

x x O       Serious Near miss 
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O       Seadrill to notify 
 
X       Client to notify 
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3.3 West Saturn Rig specific 

For all emergencies control must be exercised by a central organisation which should also 
carry out internal and external communications, and decide on future action. This team 
shall direct the individual teams who are combating the emergency and decide when to 
withdraw and if necessary evacuate from the Rig. 

3.3.1 West Saturn Emergency Control Centre 

The Emergency Control Centre is managed by the OIM who makes the executive decisions 
after consultation with the members of the team, and it is the members of the team and the 
Leaders of the Emergency Teams who will action those decisions.  

Emergency Control Centre Members (Emergency Group) are as follows: 
 
 OIM / Captain 

 Operator Rep (Day) 

 Drilling Section Leader (*) 

 Subsea Supervisor (*)  

 Technical Section Leader 

 Toolpusher (Off Duty) (*) 

 Electronic Tech (On Duty) 

 Rig Administrator 

 Safety Officer (On Duty) 

(*) Well control situation to BOP panel in the DSL Office. 

Full details on roles, responsibilities and actions are detailed within the Seadrill document 
Rig Emergency Response (level 1) and the West Saturn Station Bill. 

3.3.2 On Scene Team Commander 

The purpose of this role is to assess the situation and take action to address the situation if 
possible to do safely, as well as providing information back to the Emergency Control 
Centre in a timely manner. The Marine Section Leader should collect a radio prior to 
proceeding to the scene of the emergency.  

The on-Scene Team Leader will be supported by the Emergency Response Team. 

The Emergency Teams primary duties will include securing power, close watertight doors, 
fire doors, ventilation, vents, valves inlets and outlets, scuppers side scuttles, skylights, 
portholes or similar, as fitted, and establishing boundary cooling as directed by the On-
Scene Man in Charge (OSMIC). Specific detail is provided within the West Saturn 
Emergency Response Procedures. 
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3.3.3 West Saturn Response Teams 

In addition to the Emergency Group there are several other assignments undertaken by 
nominated personnel as well as dedicated level response action teams. These are fully 
detailed by responsibility in the West Saturn Station Bill and diagram below: 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3.3.4 Periodic Testing through Drills and Exercises 

Each regional IMT shall conduct a minimum of two exercises per year. The Onshore ERT 
holds a drill at least every six months, with at least one Rig to test the effectiveness of their 
response plans. 

The drills are designed to test the effectiveness of the “first alert” procedures, which are 
defined as the flow of information from the moment emergency communications reach the 
onshore Country offices to the point where the ERT and ERC are activated and information 
is disseminated internally and externally to the public or media. Offshore drills and 
exercises are fully described in the West Saturn Emergency Response procedure. 

3.4 Communications 

The Corporate “Media Response Plan DIR-37-0041” Directive details requirements for 
communicating details of emergency situations to the media and other external 
stakeholders, including internal and client communication processes, in a manner that 
protects Seadrill's reputation. In order to conduct professional media communications, 
Seadrill maintains key communication objectives and principles: 
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 Ensure appropriate alignment and cooperation with the client 

 Be an early responder and credible source of information 

 Reduce speculation and inaccuracies in reporting 

 Ensure consistent messaging 

 Ensure proper processes are followed and approvals secured 

The Directive defines the communication team's roles and responsibilities at Level 2 
(Region) and Level 3 (Corporate). Both Levels' Emergency Response Teams must use the 
Critical Incident Management (CIM) communication tool to ensure that each role has 
access to consistent, relevant information to facilitate a more efficient and effective 
emergency response. 

Additionally, the Directive details requirements for the media holding statement, press 
releases, updates, intranet/ internet publishing, and news conferences. Where applicable, 
the responsible party must use the pre-approved communication templates attached to the 
Directive. The Level 3 Media Contact is responsible for managing all media, internal and 
external communications during an emergency response. Level 2 provides continued 
communication support throughout the emergency, and is responsible for drafting initial 
holding statements and press releases. The CFO is responsible for notifying the relevant 
stock exchanges, if required. During low level alert incidents, Level 2, via the Regional 
SVP, manages communications. In general, the client is responsible for information 
disclosure as defined in bridging documentation. 

The Region “Onshore Contingency for Brazil PRO-01-0205” Procedure details 
requirements for emergency situation notification. See section 3.2 External Emergency 
Response Support for further details on internal and external notification requirements. 

3.4.1 Communication within West Saturn 

The telephone system for West Saturn, allows for internal communication and is capable of 
providing announcements through the public address (PA) system. The PA system 
transmits announcements by loudspeakers located throughout the vessel, inside and 
outside, and is equipped with a backup battery system. The PA system is usually integrated 
with the general alarm and fire and gas alarms. 

This public address and general alarm (PAGA) system is usually powered by a battery 
backup system and is designed to provide daily operational paging involved in unit 
operations. The general alarm is audible at all locations of the unit, and additional flashing 
lights are used in areas with high ambient noise levels. 

Radio contact is also used to provide communication on the West Saturn during normal and 
distress situations. Normal radio communication is provided using both fixed and handheld 
radio devices. Emergency radio communication occurs in addition to the PAGA system 
announcement / alarm to further address the state of emergency. 

Location of firefighting equipment and alarms are shown both in the fire control and safety 
plan (Hullside) and the fire control and safety plan (Topside) for West Saturn. 
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3.4.2 Communication with External Support Resources 

The external radio communication system provides communication with remote support 
locations, other installations, supporting aircraft and supporting vessels. The radio unit is 
usually equipped with a main radio station and backup radio station with necessary 
antennas and power supplies.  It is designed to specific certification requirements. 

Emergency operation of the radio equipment is to send and receive: 

 Distress messages to land based networks 

 Distress messages from the unit to other vessels 

 Coordinating radio messages during search and rescue operations 

The Rig has arrangements for verifying communication with other installations, supporting 
aircraft and vessels, remote support locations and emergency services. 

The Rig is equipped with a worldwide V-sat communication system with antennas located 
on top of the accommodations (aft side) on the port and starboard side. An Inmarsat fleet 
system is available for transmission of telephone, telefax, and data signals. 

A Global Maritime Distress and Safety System (GMDSS) complying with IMO A3 coverage 
requirements is installed on the navigation bridge, including the following components: 

 One radio station 

 Three sets of international VHF radio telephones 

 Portable VHF sets for all lifeboats and liferafts 

 One INMARSAT Ship Earth Station at the wheelhouse 

 Two float-free emergency position indicating radio beacon (EPIRB) 

 One NAVTEX receiver at the wheelhouse chart console 

 Eight portable VHF transceivers 

 One single side band (SSB) transceiver with power rating of 500 watts 

 Three VHF radio transceivers with power rating of 25 watts 

 Two radio beacon transmitter 

 One aeronautical VHF transceiver with frequency range of 118-137 MHz 

A fixed aeronautical radio system is installed for helicopter operations. Fixed and portable 
UHF radios are provided, with coverage in all areas where work can take place inside the 
vessel. Portable units are approved explosion-proof type and useable in all areas of the 
vessel during all foreseeable situations including gas releases. 

All of the external communications features above are located on the bridge to allow the 
operator on the bridge to communicate with the standby vessel, surface craft, aircraft, or 
shore bases in the event of an emergency. 

Communication requirements between West Saturn and stand-by vessels or helicopters for 
various scenarios (e.g., when rig position is altered) are detailed in the West Saturn “DP 
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Operation PRO-37-1449” and “Helideck Operation PRO-37-1440” Procedures. The DP 
Operator is responsible for an initial contact with helicopter or another vessel bound for the 
West Saturn. 

Operation of the communication system is verified and documented by annual testing and 
maintenance of communication equipment to ensure proper performance. 

3.4.3 Routine Maintenance and Communication Testing 

A radio station license is issued to the West Saturn, which describes the radio equipment 
on board and shows the country of registry. All radio equipment on-board is also subject to 
the inspection by a radio technician from an authorized representative of the Flag 
administration or the Coastal State. 

All radio communications equipment, as part of the Emergency Response Equipment on-
board West Saturn, follow routine maintenance in accordance with West Saturn planned 
maintenance program as well as the manufacturer’s recommended practice and regulatory 
requirements. 

The communication testing includes regular annual testing and maintenance of 
communication equipment to ensure proper performance. West Saturn will perform a 
communication test at periodic intervals. This test will be repeated after each and every 
emergency to prevent/repair possible immediate communication failures. 
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4 TRAINING FOR EMERGENCIES 

4.1 Emergency Response Training 

The Seadrill Policy and Procedures details requirements for ensuring the competency of 
the contingency organisation through drills and training exercises. The aspects (e.g., 
MAH’s) that are to be included in the annual training plans are described within the West 
Saturn Emergency Response procedures. 

Emergency response training is part of Seadrill’s Total Management System and is 
performed in accordance with the rig specific competence matrix. The Region “Onshore 
Contingency for Brazil PRO-01-0205” Procedure details requirements for ensuring the 
competency of the contingency organisation through drills and training exercises.  The 
Region “Emergency Preparedness Exercises and Training PRO-37-0498” Procedure 
ensures that all personnel are familiar with the installation’s escape and evacuation routes, 
safe areas, use of emergency response equipment, the installation’s DSHAs, emergency 
response procedures, expected actions during emergency situations and the organization 
of the response members. These elements are also detailed on the rig-specific Station Bill. 

The capabilities and competence of staff to fulfil their assigned emergency roles will be 
assessed using the established Competence Assessment process outlined in Part 2 of the 
Safety Case. 

4.2 Drills and Exercises 

The Corporate “Emergency Preparedness Drills DIR-00-0036” Directive details 
requirements for establishing effective emergency preparedness within Seadrill. This 
includes development of drills and exercises to develop training plans, then ensuring its 
regular practice and maintenance. The Directive defines the responsibilities, methods, and 
tools to be established on the Rig in order to ensure the Directive's objective.  

The contingency plan for each rig and shore-based facility addresses potential major 
accident events in Defined Situations of Hazards and Accidents (DSHA), which are also 
determined and developed by each rig. The DSHAs, as well as the Ship Security Plan if 
applicable, guide the development of the Rig’s annual training plan. 

The plan defines the frequency of specific drills and exercises on board. Preparation of the 
plan is based on the following expectation: 

 The DSHA’s which represent the greatest risk will be covered in the course of a year 

 Security exercises are arranged every three months at minimum, according to ISPS 
Code, if applicable 

 Personnel train and exercise in their deputy positions with a frequency that ensures 
knowledge and competence 

Additionally, the plan requires training performance standards that are measured to ensure 
the plan's efficiency.  

The Offshore Installation Manager (OIM) is responsible for ensuring that drills and 
exercises are conducted according to the plan, and that all drills and exercises are 
recorded and documented. Following each drill or exercise, a debrief session is held. 
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Unsatisfactory conditions uncovered during the drill or exercise are registered in Synergi 
and tracked appropriately through close-out. 

 When training and exercises indicate deviation from emergency response procedures, or 
that specific requirements are not met, follow-up actions must be considered: 

 Repeat the training or exercise 

 Revision of the emergency response procedure 

 Revision of the emergency response analysis 

The Region “Emergency Preparedness Exercises and Training Procedure PRO-37-0498 
details requirements for planning, accomplishment, follow-up and documentation of training 
and drills on the installation for emergency preparedness arrangements. This procedure 
defines responsibilities, method and tools for the requirements for training and drills on the 
installation, as a part of the establishment, maintenance and development of the 
emergency preparedness. 

An annual training plan will be prepared, based on the DSHA’s (identified in Section 5.1.3 
Emergency Response Plan) for the installation and Ship Security Plan. Preparation of the 
plan will be based on the following expectation: 

 The DSHA’s which represent the greatest risk will be covered in the course of a year 

 Security exercises to be arranged every three months as a minimum (ref. ISPS code, 
part B 13.6 and 18.5) 

 Well Control Manual, Choke drills, Kick drills, this will be subject to the unit specific well 
control manual and requirement 

 Personnel shall train/exercise in their deputy positions with a frequency that ensures 
satisfactory competence 

Before the end of the year, the annual exercise and training plan for the following year shall 
be sent to the Rig Manager and Head of QHSE by the OIM and this plan attached to the 
Contingency Procedure in TMS or sent to the system administrator for input into TMS. This 
plan shall also be an attachment within the rig specific Contingency Manual found with in 
TMS. 

All training and exercises will be documented in Synergi as appropriate. 

The West Saturn “Well Control Drills PRO-37-1331” and “Contingency Manual PRO-37-
1259” Procedures and the Monthly Drill Schedule detail requirements for drill crew drills led 
by the Drilling Section Leader. Drills must be conducted with safety and control measures in 
place, and include the following drills or scenarios: 

 Washed out choke 

 Plugged choke 

 Loss of power mud pump 

 Washed out jets on bit 

 Tripping drill 
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 DP hang off drill 

 Pit drill 

Requirements for the participation of client and third-party personnel that may be on-board 
the West Saturn are documented in the bridging document developed for each individual 
assignment of the vessel. 

4.3 HSE Inductions 

The corporate “Emergency Preparedness Drills DIR-00-0036” Directive details 
requirements to ensure that all personnel are familiar with the Rig, including evacuation 
routes, safe areas, use of emergency response equipment, actions expected in emergency 
response situations and the emergency response organisation. The Directive also ensures 
familiarity with both the internal and external emergency response organisation. 

Seadrill’s Corporate “Rig Induction DIR-00-0025” Directive details requirements for the 
Rig's mandatory induction programme. Everyone arriving on board for the first time, or 
anyone who has not been on board for the last twelve months, must complete the Rig 
induction. The Directive defines requirements for roles and responsibilities for rig 
inductions, as stated in the table below.   

Roles and Responsibilities for Rig Introduction 

Roles Responsibilities

Director of Operational Excellence 
Responsible for establishing and maintaining a systematic 
approach to rig introduction and for updating and 
communicating changes in the Directive 

Operation Manager Responsible for defining the requirements in the divisional 
procedure

Rig Manager 

Responsible for ensuring that the introduction process 
meets the mandatory required elements on his/her unit 
and also for monitoring compliance on all appropriate 
introduction requirements

OIM 
Responsible for ensuring that the requirements set forth in 
the divisional procedure are communicated and 
implemented

The induction is given so that all offshore personnel fully understand safety requirements 
on the Rig. This includes consideration of any potential language barriers. Completion of rig 
induction is documented and signed off by the newcomer stating that he/she has 
undergone the introduction and understands its requirements fully. 

The Corporate “Rig Induction DIR-00-0025” Directive further details requirements for rig 
inductions. Inductions are given as soon as practically possible after arrival to the West 
Saturn. Nobody is allowed to start any work on board before their induction to the Rig has 
been completed. The induction medium can be video, slides presentation or a combination 
of both and the completed inductions is documented by signature of all involved personnel.  

Topics covered include: 

 General rig safety (alarms, procedures, layout, etc.) 

 Information concerning safety- and EER response, organisation, responsibilities and 
systems 
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 Organisation 

 Appointing of mentor, as applicable 

 Other practical matters (meal hours, etc.) 

 Safety Tour 

Offshore personnel will also receive induction on the following topics: 

 Total Management System training 

 Introduction to Seadrill 

 TBRA (Task Based Risk Assessment) / Permit to Work 

 Dropped Objects / Energy Isolation 

 Housekeeping / Generic Lifting Manual 

 Lifting Operations / Lifting of Personnel 

 Hazard Identification and Permit to Work 

 Fall Protection / Back Injury Prevention 

 PPE (Personal Protective Equipment) 

 Hazardous Materials 

 Environmental Pollution Prevention 

 Hands and Fingers Injury Prevention 

The Quality, Health, Safety and Environmental (QHSE) Advisor will apply the internal 
courses held during the Induction Program as well as correct the tests. These will be 
handled to the Human Resource (HR) Administrator – Resourcing, and then to the HR 
Administrator – T&D, so that the certificates may be issued and attached to the Training & 
Competence Management System. Original documents must be filed on-board within the 
employees’ personal file. 
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5 TEMPORARY REFUGE 

5.1 Temporary Refuge (TR) Concept and Description 

A Temporary Refuge (TR) is intended to provide a safe location, to provide a muster area, 
to assess and monitor an emergency event, and make decisions regarding emergency 
response and/or evacuation. 

The TR on West Saturn forms a critical part of a complete escape, temporary refuge, 
evacuation and rescue plan. The TR should have sufficient capacity to protect the 
maximum POB of the installation over the period required for the evacuation process, 
taking into account for: 

 Full muster at the TR 

 Personnel not reporting to their assigned muster stations 

 Evaluation of the situation and decision making 

 Initiating responses to minimize the consequences and control the emergency (if 
possible) 

 Completing the evacuation (if required) 

 A contingency for unforeseen circumstances 

In the event of an emergency, the LQ will serve as the temporary refuge (TR). The LQ has 
a maximum capacity of 200 persons. The TR is protected by a positive pressure HVAC 
system and the aft bulkhead is A-60 rated for protection against fires in the drilling, mud 
treatment, and well-testing modules. 

Muster Stations 

West Saturn’s primary muster stations are situated outside next to the forward lifeboat 
stations, C-Deck, port and starboard sides. Secondary muster (in case of potential 
exposure to gas or smoke at the primary muster station) is inside the TR on 1st-deck, 
cinema/lecture hall for port lifeboats and the Mess room for starboard lifeboats. All muster 
areas can accommodate the maximum POB of 200 with sufficient room to allow donning of 
lifejackets in preparation of any evacuation. Abandon Rig ESD Pushbuttons are provided at 
all lifeboat stations. 

The West Saturn Fire Control and Safety Plans display the location of the muster areas, as 
well as the escape routes throughout the drillship. In general, there are two escape routes 
from all working areas on the drillship. All personnel on board are to be familiarised with the 
Fire Control and Safety Plans, and the escape routes through regular drills and exercises. 

5.2 Loss of Temporary Refuge (TR) Integrity 

Should the emergency situation render the TR unsafe, a secondary TR is provided or 
personnel may be given alternative directions from the level 1 Emergency Response Team. 

If conditions impede escape routes to the accommodation, personnel are to muster at the 
aft lifeboat stations, either starboard or port side. The foam room and hydraulic power pack 
room may be used as secondary TR for the aft and starboard lifeboat stations, respectively.  
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Major Incidents with the Potential for Immediate Impairment of the TR 

In order to assess the effectiveness of the temporary refuge it is necessary to evaluate its 
ability to provide safe shelter during realization of each of the MAEs identified for the Rig. 
The TR is deemed impaired if it cannot perform its intended function. Impairment may be 
permanent, (e.g., structural failure) or temporary (e.g., high levels of thermal 
radiation/smoke for a fire of limited duration). 

The major physical characteristics associated with an MAE which are capable of causing 
impairment are: 

 Flame impingement 

 Smoke ingress 

 Flammable gas ingress 

 Oxygen (O2) depletion/carbon dioxide (CO2) accumulation 

 Heat impairment 

 Explosions 

 Capsize/Foundering 

 Loss of structural integrity 

Should any of the identified major accident events occur, personnel could be instructed to 
take alternative actions as detailed above. 

The accommodation is protected by a positive pressure HVAC system, and has an A-60 
rated firewall at the aft end. The TR is likely to be sufficient protected against all reasonably 
foreseeable major accidents hazards.  

The TR integrity time is assumed in the EERA ST-05044-3, (9th October 2014) to be at least 60 
minutes. 
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6 DETAILS OF EVACUATION AND ESCAPE EQUIPMENT 

6.1 Evacuation and Escape Systems 

The emergency operation and lifesaving equipment meets the Flag State requirements, 
which are presented under a series of internationally recognized conventions, protocols and 
codes, usually sponsored by the International Maritime Organisation (IMO). The relevant 
conventions for Evacuation and Escape equipment are: 

 Safety of Life at Sea Convention of 1974 (SOLAS 1974), with Protocol of 1978 and 
subsequent amendments 

 International Maritime Organisation (IMO) Code for the Construction and Equipment of 
Mobile Offshore Drilling Units, 1979 and 1989 and subsequent amendments (1989 IMO 
MODU Code) 

The arrangements and details of the escape, evacuation and lifesaving equipment are 
provided in Part 3 Rig Description (Evacuation and Escape Systems). Additionally, 
arrangements for drills on the Rig, including mustering and evacuation exercises, is 
provided in 4.2 Drills and Exercises of this section. 

The Region “Emergency Preparedness Exercises and Training PRO-37-0498” Procedure 
details drill requirements to ensure that personnel are familiar with the Rig, including 
evacuation routes, safe areas and emergency response equipment. 

Internal Escape Routes  

Internal escape routes exist within the TR and lead from the TR to the lifeboat muster 
stations at the port and starboard sides of C-Deck. The assessments (ST-05044-2 Rev 3) 
of internal escape routes focus in suitability of the escape arrangement in terms of 
distances, internal segregation or obstructions and dead ends. Escape between the A-Deck 
to the Heli-Deck is possible through the central stairway with entrance from the transverse 
corridors (“U” shaped corridors) located on each deck. The central stairway is protected by 
the A-60 rated bulkhead.  

Escape between all decks is also possible by use of two outside stairways on the aft end of 
the accommodation. The two outside stairways are not protected by the A-60 bulkhead.  

External Escape Routes  

External escape routes run the length of the facility along the deck, on both sides, with 
transverse routes at intervals to allow personnel to choose an alternate route of escape if 
necessary.  

Topsides blowouts resulting in large fires may impair access to the accommodations in 
some cases. However, lifeboats are provided at the aft end of the rig to allow personnel 
working aft of the derrick to evacuate, if needed.  

In an accidental event there shall be at least one escape route from every space/area, 
leading to a TR. As per the QRA (ST-05044-2 Rev 3), it shall be possible to maintain 
escape ways to TR for at least 60 minutes.  

Internal and external escape routes are detailed in the Fire Control and Safety Plan. 
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Emergency Signals 

The Station Bill identifies the emergency signal alarms and lights system used on the rig to 
identify a particular emergency and to call all personnel to their emergency stations. The 
systems sound in all work spaces and deck areas through the rig’s PA system. In high 
noise areas, appropriately colour alarm lights accompany the audible alarm and visually 
warn personnel working in that space of emergencies. These are shown in the below 
diagram: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

An Evacuation, Escape and Rescue (EER) review has been carried out as part of the 
MAHRA and Bow Tie Analysis. It assessed the general evacuation and escape 
arrangement including evacuation scenarios, evacuation means, lifesaving equipment, and 
escape route system.  
 
Life Saving Appliances 

The West Saturn is equipped with lifesaving appliances and equipment sufficient to meet 
the requirements of IMO MODU Code chapter 10. 

Lifeboats 

If preferred means of evacuation (e.g., rig-move off location or helicopter) are not possible, 
the POB will evacuate using lifeboats, also known as totally enclosed motor propelled 
survival crafts (TEMPSCs). The lifeboats are approved and known to meet the 
requirements of the International Convention for SOLAS. 

West Saturn is equipped with six davit-launched lifeboats, four located forward of the 
accommodation and two located aft of the vessel at the engine casing area port and 
starboard sides. The four lifeboats at the accommodation area have a capacity of 60 
persons each, and the two aft lifeboats have a capacity of 80 persons each. The aft 
lifeboats allow personnel working aft of the drillfloor to muster in the event of a topsides 
blowout or fire. Total capacity is 200% of POB. 

All six lifeboats can be launched at heeling incidents corresponding to a two-compartment 
flooding scenario, according to lifeboat davit specification. 

Lifeboats are provided with fire protection, radios, flares, food, and first aid kits. 
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For rescue of personnel in the sea, the Rig has a diesel water-jet driven davit launched fast 
rescue craft (FRC) located portside, aft of the accommodation on the A-Deck for personnel 
rescue in the sea. The Norsafe / Merlin 6.15 FRC has a Top speed of 15 kn. with 10 POB, 
and 28 kn with 3 POB, Max POB 15 capacity.  
 

Life Rafts and Tertiary Means 

Liferafts are collapsible, inflatable boats stored in heavy-duty fiberglass canisters. The 
liferafts are approved and certified to meet the requirements of the NMD, and of the 
International Convention for SOLAS. 

The Rig is equipped with 16 inflatable, throw-overboard type liferafts each with a 25-person 
capacity. Two liferafts are located at each forward lifeboat station, three at each aft lifeboat 
station and three are located each port and starboard side of the B-deck of the 
accommodation block. 

Liferafts are provided with fire protection, flares, food, and first aid kits. 

Life Jackets and Personal Protective Equipment 

Life jackets and other PPE are in accordance with Safety of Life at Sea Convention of 1974 
(SOLAS 1974), with Protocol of 1978 and subsequent amendments together with those 
specified for West Saturn mode of operation.  

These include: 

 Life jackets x 640 

 Breathing apparatus sets for all intervention teams, per SOLAS requirements 

 Life ring buoys x 26 

 Escape Ladders x 4 (Disembarkation) 

 Medical lockers 

 E.P.I.R.B 

 SARTs 

Under Panamanian Exemption No E24304 No immersion suits and thermal protection aids 
are required. Vessel trades between 32N and 32S latitudes only. 

Refer to the West Saturn Station Bill, Fire Control and Safety Plan and Lifesaving 
equipment layout for full details on lifesaving and fire-fighting equipment. 

Escape Routes 

Escape routes refers to personnel moving away from a hazardous event to a place where 
its effects are reduced or removed, i.e., muster station, TR. 

The number and location of escape routes on the West Saturn follows the requirements of 
appropriate standards. The following provides an overview of several of the requirements 
suggested to be implemented: 
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 Stairs ensure proper and easy access between all levels of the facilities. Wherever 
access is needed to a platform or any level below base, access is, as far as possible, 
also performed via stairs. Ladders are only used as a secondary means of access 

 All escape routes are clearly marked with photo-luminescent markings 

 Routes to both the helicopter deck and the lifeboats are in place that allows 
transportation of injured personnel on a stretcher 

All escape routes are lit with emergency lighting and are marked on the Lifesaving and 
Firefighting drawings within the appendix of the Safety Case. Egress routes are provided 
throughout the facility to allow personnel to quickly and safely escape from an accident and 
reach muster stations prior to evacuation. 

6.2 Means of Recovery to a Place of Safety 

6.2.1 Preferred Means of Evacuation 

For precautionary measures, the preferred means of evacuation is by helicopter. During an 
emergency, the emergency disconnection sequence (EDS) would be initiated and the 
vessel would attempt to relocate as primary means of evacuation. If relocation is 
unsuccessful, evacuation by lifeboat or other means would be required. Evacuation by 
lifeboat would be the first choice; helicopter evacuation is possible but due to insufficient 
time or potential instability of the vessel, it is not recommended as the primary means of 
evacuation. Personnel also have life rafts as well as tertiary means of evacuation, if 
necessary. 

6.2.2 Means of Rescue Personnel to a Place of Safety 

Location specific rescue arrangements and support, and the estimated survival times for 
personnel in the sea, will depend on the rig’s location. Arrangements for the stand-by 
vessel, support from private and public response organisations, and the means of recovery 
to a place of safety is described in the Emergency Response Section of the Bridging 
Document developed by the Client with input from Seadrill. Because of the Rig's EDS 
capabilities and DP system, a stand-by vessel is not necessary unless required otherwise 
by rules and regulations or the client. 
 
6.2.3 Customer and Location Specific Rescue Arrangements 

The bridging document provides the location specific details for rescue arrangements. 
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1 INTRODUCTION 

Seadrill has a performance monitoring programme in place to demonstrate that any 
reasonably foreseeable operational risks are maintained at a level that is As Low As 
Reasonably Practical (ALARP) to the company.  

Part 6 of the Safety Case describes the performance monitoring aspects of Seadrill’s 
Health, Safety and Environmental (HSE) management system arrangements.  

2 PERFORMANCE MONITORING 

Monitoring of performance is a fundamental part of Seadrill’s Total Management System 
(TMS) for operations at all levels and facilities. 

Performance monitoring can be considered to have three major aspects: 

Aspect Description 

Periodic monitoring Supervisors and line management perform periodic monitoring of 
operations as part of their day-to-day activities to ensure that plans 
and operations are implemented and maintained to manage all 
identified HSE hazards and risk 

Audit and audit compliance Audit and audit compliance is an assessment of the overall 
effectiveness of the units HSE Management of major hazards and 
is generally performed by personnel not directly responsible for the 
unit / operation 

Verification of HSE critical 
procedures / activities and 
equipment / systems 

Verification of HSE critical activities / tasks and equipment / 
systems is an "independent" confirmation which ensures that HSE 
critical activities / tasks are understood and that the HSE critical 
equipment / systems are working effectively. The verification may 
be performed by company personnel not directly responsible for the 
unit’s operations or by an external party (e.g., regulator, client or 
other third party) 

Seadrill strive for continuous improvement in HSE performance, in accordance with policy 
and principles. 

Networking with organisations and specialists throughout Industry ensures that Seadrill 
benefits from advances made elsewhere. The capture of the lessons learned from within 
Seadrill and from outside, and the dissemination of this information helps to ensure that 
losses are minimised. Contacts with other drilling operators and professional institutions, 
and government and regulatory bodies ensure that Seadrill is aware of technology 
advances.  

Actions arising from incident investigations help to ensure that losses do not recur. Analysis 
of the accident / incident database identifies common mode causation, from which specific 
improvement programmes can be initiated. 

Finally, full involvement of the workforce in all HSE issues help to ensure that any other 
opportunities for improvement are identified. 
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3 PERIODIC MONITORING 

3.1 Monitoring and Inspections 

Line managers and supervisors are responsible for ongoing monitoring of compliance with 
HSE procedures and standards. Specific responsibilities are defined within job descriptions 
as summarised in Part 2 of this Safety Case. 

The Corporate “Rig Performance (KPI) Monitoring DIR-37-0158” Directive details 
requirements for the use and tracking of a defined set of operational Key Performance 
Indicators (KPI) using the Seadrill Dashboard.  

KPI are defined within the following five perspectives: 

 HSE 

 People 

 Productivity and Growth 

 Value and Coast Awareness 

 Customer Service 

Data feeding the Dashboard is extracted from Seadrill's core applications including 
RIMDrill, Synergi, SAMS, SkillsVX and Oracle. The Dashboard is required to be monitored 
on a daily basis by Rig Managers and Operations Directors. The Rig Manager must 
complete monthly KPI reports including comments describing each KPI performance 
(detailed instructions are provided in the Directive). The Region's KPI Coordinator provides 
ongoing assistance to the rigs and compiles a monthly KPI report for the Region. Monthly, 
quarterly and annually, rigs are recognized based upon the Dashboard scores. 

KPI that are tracked include: 

 Total number of recordable injuries 

 High potential incidents 

 Observation cards per Personnel On Board (POB) 

 Overdue TMS revisions 

 Lost Time Incident 

 Lost Time Incident frequency 

 Days since last Lost Time Incident 

 Total Recordable Injury Frequency 

 Total Injury Frequency 

 Number of dropped objects 

 Number of uncontrolled discharges 

 Training compliance 
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 Competence compliance 

 Promotability (critical positions) 

 Turnover of critical personnel - YTD 

 Internal promotions (critical positions) - YTD 

 Technical utilization 

 Overdue total priority 1 jobs 

 Overdue total priority 2 jobs 

 Overdue non-conformities (actions) 

 Economic utilization 

 Downtime 

 Overdue total jobs 

 OPEX/Day (Net) – YTD 

 Actual EBITDA vs Budget 

 Percentage Urgent POs 

 Percentage Consolidated Air Freight 

 Total impression offshore 

 Total impression onshore 

 Cleaning and tidiness 

 Performance / progress 

The Corporate “HSE Inspections DIR-00-0038” Directive details requirements for HSE 
inspections, task observations and Rig management visits. The Directive defines 
responsibilities, methods and tools to properly carry out HSE inspections, ensuring that 
weaknesses in the HSE system or culture are identified.  

The purpose of these inspections is to ensure that the working environment, equipment 
operation and order of the facilities are in conformity with the set standards and procedures, 
and that any unsatisfactory conditions are registered in Synergi and followed up. 

3.1.1 Daily Inspections 

General requirements for offshore management inspections stipulate that section leaders 
should periodically carry out inspections in the field. It is also a requirement to carry out 
management inspections. The responsible persons for such inspections and the areas in 
which consideration should be given can be tabled as follows: 
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Responsible Persons Areas of Inspection 

 OIM 

 Medic 

 Safety Officer 

 Section Leader  

 Corridors and escape routes 
 Lighting  
 Safety Equipment 
 Housekeeping  
 Equipment and furniture 
 Noise, ventilation and work environment 
 Communication 
 Hazardous substances 
 Lifting equipment and fixing devices  
 Drainage 

 
The task observation scheme also detailed in the Corporate “HSE Inspections DIR-00-

0038” Directive requires that workplace observations be carried out on a daily basis by all 
supervisors. It is the responsibility of the OIM and area responsible officer to ensure this 
occurs. Task observations include discussion with work parties on how Task Based Risk 
Assessments (TBRA’s) and / or 5-point checks have been utilised as part of the job 
planning and execution. 

Further, it is required that management visits be undertaken on a regular basis to share 
information, demonstrate involvement and leadership commitment, evaluate efficiency and 
help enhance the safety culture on board. 

These visits: 

 Measure HSE standards, culture and execution by means of a checklist 

 Identify areas of improvement on the Rig and provide, where appropriate, positive 
reinforcement for areas and processes which are above the required standard 

 Demonstrate the involvement and participation of onshore management in Seadrill’s 
operations, and explain the standards and expectations 

All third-party equipment must comply with Seadrill requirements. 

3.1.2 Technical Inspection 

Responsibilities and requirements for technical inspections of the rig are detailed in the 
Corporate “Technical Inspection DIR-00-0127” Directive. These inspections assess the 
general condition of the rig, as well as the condition of all equipment and systems on board.  

Responsible Person Task 

Technical services Responsible for ensuring that a technical inspection headed by 
Corporate is performed on each of Seadrill owned units yearly 

The Operation Directors Responsible for ensuring that the planning and execution of the 
regional technical inspection is conducted 
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Responsible Person Task 

The Rig Manager Assist the inspection team with visas, client or area specific 
training.  
 
The Rig Manager shall endeavour to provide the inspection team 
with access to the rig, rig personnel and information according to 
the inspection schedule and requirements.  

The Rig Manager is responsible for initiating and executing the 
Rig Self-assessment as per the deadline in Synergi 

 
The inspection process: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3.1.3 Management Participation 

It is a Seadrill requirement that management visits are undertaken on a regular basis to 
share information, demonstrate involvement and leadership commitment, evaluate 
efficiency and help enhance the safety culture on board. 

These visits: 

 Record HSE standards, culture and execution by means of a checklist 

 Identify areas of improvement on the Rig and provide, where appropriate, positive 
reinforcement for areas and processes which are above the required standard 

 Demonstrate the involvement and participation of onshore management in Seadrill’s 
operations, and explain the standards and expectations 

Further, Seadrill management track leading KPIs within the corporate Dashboard. 
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3.1.4 HSE Reporting and Data Collection 

The rigs HSE reporting process is defined within the Corporate “HSE Communication DIR-

00-0019” Directive, and include the requirement for completion of daily, weekly and monthly 
HSE reports. These reports are collected and measured against annual HSE goals and 
targets set by Seadrill. The daily and weekly reports utilise Seadrill’s ‘RIMDRILL’ database. 

It is the responsibility of the Corporate HSE group to collate and analyse HSE data, with the 
intent of identifying trends and determine whether overall HSE objectives are being met. 
Further to this, HSE data is also utilised within the annual management review and is used 
to create annual objectives, improvement plans and KPI’s. This is further discussed within 
Part 2 of this Safety Case.  

3.1.5 Rig Report and Frequency Guidelines 

Report Frequency 

Marine report Daily 
Drilling report Daily 
Stability calculations Daily 
POB list Daily 
Helicopter fuel safety inspection report Daily 
Position report (in transit) Daily 
Operation report Weekly 
Drills Weekly 
Area inspection report Weekly 
HSE Committee meeting Monthly 
Investigation reports As required 
Near miss accident report As required 
Environmental discharge Monthly / As required  
Time list After work period 
Maintenance system  Continuous 
Log books Continuous / daily / as required 

3.2 Incident Reporting and Analysis 

The Corporate “HSE Event Investigation DIR-00-0029” Directive defines and details the 
requirements for investigation of all HSE related events. 

3.2.1 Regional Investigation 

Regional investigations are required for all HIPO events (potential LTI or FTL) or where 
there is the potential for a Loss of Containment to the Environment greater than 10,000 
litres. The regional investigation team typically comprises of a Lead Investigator appointed 
by the Senior VP, subject matter expert and team members appointed by the lead 
investigator. The regional investigation team must be independent from the rig team 
associated with the event. 

3.2.2 Rig Investigation 

Rig investigations are required for hurts with a potential severity equal or below Restricted 
Work Case (including MTC or RWC) or LOPC and LOCE events with loss potential greater 
than 10 litres and less than 10,000 litres. The rig investigation team typically comprises of a 
Lead Investigator, appointed by the Rig Manager and his Investigation team members, 
appointed by the Lead Investigator. The Rig Manager or Operations Director has the 
authority to escalate the investigation to regional level, should they deem it necessary. 
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3.2.3 Investigation Requirements 

During the investigation process, the following must be met: 

 The investigation will follow the process as described in the Kelvin "Timeline, 
Organisation, People, Similar events, Environment, Technology" (TOP-SET) 
methodology 

 The remit for the investigation, comprising: 

o Determine the sequence of relevant events leading up to the event 
o Identify the Immediate, Underlying and Root Causes 
o Make suitable recommendations (SMART actions) to prevent the same or similar 

occurring again 
o The report should be supported by photographs and Analysis Diagram(s) 

 
 The investigation should consider the following: 

o Requirements and compliance with company standards 
o The effectiveness of safety critical barriers 

 
 Additional guidance to be defined by Authorised Person issuing Terms of reference 

 Deadline for completion of interim report 

3.2.4 Investigation Process 

Step 1 Secure all evidence 
Step 2     Issue Terms of Reference 
Step 3         Establish an investigation team 
Step 4             Develop an investigation strategy 
Step 5                 Conduct technical investigations at the site  
Step 6                    Interview personnel 
Step 7                       Conduct a TOP-SET analysis 
Step 8                          Prepare an investigation report 
Step 9                             Communication of the results 
Step 10                                Approval 
Step 11                                   Follow-up 

 
Initially, an investigation group leader is appointed when establishing an investigation 
group. The group is then chosen based on composition / competence in relation to the 
incident that is being investigated, with the client invited to either observe or participate 
within the group. All incident investigation team members require TOP-SET training, as per 
the Seadrill Standard Training Matrix. 

3.3 Behaviour Based Observation Process 

Requirements for notification, reporting and follow-up of observations are detailed within the 
Corporate “Reporting and Follow-up of Observations DIR-00-0122” Directive. It is the 
responsibility of all personnel to participate in the observations programme, and for each 
region to set requirements for the correct handling of observations, including: 

 Detecting 

 Responding 

 Reporting 
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 Handling 

 Recording 

 Follow up 

It is also the responsibility of the region to identify the specific types of observations which 
are required to be registered within Synergi, as well as those that are not. The directive 
states that as a minimum, these would include: 

Star Observations to be registered in 

Synergi 

Star Observations not to be registered in 

Synergi 

 
 All non-conformities 
 All accidents/losses 
 All red and yellow observations 
 All undesired events related to dropped 

objects / potential dropped objects 
 All undesired events related to lifting- and 

crane operations 
 Improvement proposals acted upon 
 Flash alerts 
 HSE / Technical notices and alerts (internal 

/ external) 

 
 Positive Star Observation Cards 
 Improvement proposals that are rejected 
 Green near misses and conditions with no 

planned corrective actions (no actions or 
only immediate actions). 

 

 

3.3.1 Star Observation Cards 

The Corporate “STAR Observations DIR-37-0279” Directive details requirements for 
Seadrill personnel to promote safe behaviour, focus people’s attention on their own and 
others safe behaviours, recognize and encourage safe work practices and correct unsafe 
behaviours or conditions. 

Observations can be reported using Star Observation cards. Star Observation cards may 
note positive observations, or may be used to highlight potential hazards, risks, worker 
concerns or areas for improvement. 

The STAR Observation Process includes;  

 See – See the act or condition and call a Time Out For Safety (TOFS). 

 Talk – Talk to the person(s), recognize the positive behavior or ask open ended 
questions to identify and correct unsafe behavior. 

 Agree – Agree the way forward to continue the safe behaviour or correct an unsafe 
behaviour 

 Record – Record the observation in a Safety Observation Report Card 

STAR Observations are categorized into the following categories: 

 Positive (recognition of behavior that exemplifies Seadrill values and expectations) 

 Unsafe Act with immediate action taken 
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 Unsafe Condition 

It is important that;  

 all personnel actively participate in the STAR Observation Process on a Daily Basis; 

 all personnel onboard are encouraged to call TOFS if they see and unsafe act or 
condition; and an individual respond positively if a TOFS is called and a STAR 
Observation is made. 

 

 
FRONT 

 
BACK 

 
Completed STAR Cards shall be submitted to the Supervisor for collection and review. The 
cards are given to the Radio Operator / Rig Admin / Medic for scanning and upload into 
TMS. All rigs shall have the Seadrill Scanner (Fujitsu N7100) installed in the Radio Room. 
The scans are processed by KOFAX OCR (Optical Character Recognition) and the data 
record is uploaded to TMS for future review and the trend reports are made available in 
Seadrill’s Insight dashboard. 

STAR Observations for the previous 24hr period shall be compiled by the Radio Operator 
and reported to the OIM on daily basis for discussion during pre-tour meetings and weekly 
safety meetings.  
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The OIM (or his delegate) shall be responsible for ongoing trend analysis of all STAR 
Observations to identify behavioural trends, develop safety meeting strategies and address 
deficiencies in training, skills, inspections and maintenance procedures.  

Star Cards Analysis is available in Seadrill’s Insight dashboard. 

All corrective actions arising from Star Observation cards are managed and tracked through 
Synergi. Corrective Actions that cannot be immediately closed out shall be tracked in 
Synergi using STAR Actions case type.  

Each rig shall create an annual STAR Action case and add corrective actions that need to 
be tracked to closure.  

All new and returning Seadrill personnel are given training on Star Observation Process as 
part of the Rig induction, which is further discussed within Part 2 of this Safety Case 

           STAR Drill 

A STAR Drill is a training and coaching opportunity. A supervisor shall nominate a junior 
crew member or member of a Service Provider to join the supervisor on a STAR Drill.  

During a STAR Drill, the supervisor shall brief the junior crew member on where and when 
they will conduct the STAR Observation. 

The Junior crew member will take a Time Out for Safety in the workplace and conduct a 
STAR observation; 

 See – See the act or condition and call a Time Out for Safety 

 Talk – Talk to the person(s), recognize the positive behaviour or ask open ended 
questions to identify and correct unsafe behaviour 

 Agree – Agree the way forward to continue the safe behaviour or correct an unsafe 
behaviour 

 Record – Record the observation in a Safety Observation Report Card 

The Supervisor will observe and mentor the junior crew member in the STAR Observation 
Process. Once the STAR observation is complete, the supervisor will give the junior crew 
member constructive feedback on what the supervisor observed. The STAR Drill shall be 
logged on the STAR Card and be recorded in TMS. All Supervisors shall conduct a 
minimum of one STAR Drill per day. 

3.4 Occupational Health / Environmental Monitoring and 

Measurement 

3.4.1 Occupational Health 

Occupational exposure limits (OEL) have been established by Seadrill to protect worker 
health. OEL’s are established to represent conditions under which nearly all workers may 
be exposed without adverse health effects. These effects include both acute (short term) 
and chronic (long term) health effects from chemical and physical agents. 
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3.4.2 Environmental Monitoring and Measurement 

The Regional “Environmental Management for Brazil PRO-01-0202” Procedure details the 
responsibilities and methods for Seadrill’s Environmental Management System – EMS – 
implemented to Operations in Brazil. As a minimum, the Rig is required to comply with IMO 
MARPOL. Any additional requirements as defined by Class Society, Flag State, Client and 
local/regional law are also to be implemented.  

The Regional “Environmental Management for Brazil PRO-01-0202” Procedure also details 
requirements for the Rig to manage its air emissions with regards to legal compliance, 
social and environmental responsibility, efficient use of energy, preserving air quality, 
commitment with issues related to climate change and global warming, as well as with 
employees’ health and surrounding communities. The Rig must implement an air emissions 
inventory, identifying emissions by source type. 

The Rig records the following information: 

 Loss of containment 

 Waste produced 

 Emissions 

 Discharge 

This is further referenced and monitored as part of the Environmental Aspects and Impacts 
process to which the register is presented within in Appendix E of the Safety Case. 

3.4.3 Continuous Improvement and Experience Transfer 

To ensure continuous improvement and transfer of experience by creating a culture that 
builds on an employee’s professional qualifications, expertise, knowledge and working 
experience to improve the work processes, transfer of experience shall be used in the 
following ways (including but not limited to):  

 Ensure that quality information and data is recorded. 

 To capture changes in the work processes by managing procedures in the 
management system /TMS. 

 To use Synergi as a tool to track changes and improvements. 

 Improving the organisation's work methods and procedures across regions and rigs 
through the employment, transfer and secondment of personnel. 

The OIM and the department managers are responsible for encouraging experience 
transfer and its use to secure continuous improvement. Relevant experience may be 
positive or negative; it may be gained across dissimilar activities, and may be transferred 
between project phases and operations. The objective of experience transfer is to 
contribute towards improved work processes in Seadrill. Experience transfer takes 3 forms: 

 Experience transfer to improve the work processes is achieved by updating of the 
relevant elements in the management system. 

 Experience transfer to improve the work processes across the organisation and 
between installations is achieved by moving personnel around the company. 
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 Experience transfer through information sharing. 

The last of these is achieved using: 

 Electronic tools – the management system, maintenance and logistics tools, reporting 
and treatment of non-conformances, data archives. 

 Information exchanged at meetings – HSEQ meetings, onshore meetings preceding 
crew-change, and operations management meetings. 

 Making relevant reports accessible – for example, non-conformances, working 
environment surveys, inspections, audits and monthly reports. 

In the event that the experience transfer process proposes a change to the installation, this 
is controlled through the change control process. 

All processes that make a contribution to continuous improvement together meet the 
requirements in ISO 9001. Also, the management system is in compliance with the ISM 
code (International Safety Management (ISM) Code).  
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4 AUDIT AND AUDIT COMPLIANCE 

4.1 Audit Scope 

4.1.1 HSE Barriers 

The West Saturn Hazard Register details the various identified hazards and HSE controls 
(barriers) for the West Saturn. The barriers are physical systems (equipment) or processes, 
the operation and maintenance of which will be subject to audit and assessment as per the 
compliance process described in the following sections of this document. 

4.1.2 Management System Audit 

Minimum requirements relating to the responsibility and method for internal and external 
audits are detailed within the Corporate “Audit of Management Systems DIR-00-0003” 
Directive. 

The directive specifies minimum requirements relating to the planning, preparation, 
execution, reporting and follow-up of audits, carried out by or on the behalf of Seadrill. The 
directive also stipulates that audits shall be carried out in accordance with International 
Organisation for Standardisation (ISO) 19011 (Guidelines for Audits of Quality and / or 
Environment Management Systems). 

Audit Process 

 

Reporting and records are retained through eDOCS. Actions and close-outs are managed 
through Synergi. The Region’s Supervisory Activity Plan identifies the assigning party, audit 
team leaders and auditors, and start date to ensure that all main processes and 
departments are subject to supervisory activity within a three-year cycle.  
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The Regional “QHSE Audits in Brazil PRO-02-0026” Procedure details requirements for 
completing audits, including initiation, notification, planning, conducting, reporting and 
closing the audit. The Lead Auditor must have ten years or more oilfield experience or be 
recognized by a Classification Society (e.g., DNV, BV, ABS, etc.). When choosing the Audit 
Team, the Lead Auditor must consider the following for his selection:  

 The experience and the competence of the team.  

 The audit plan.  

 The size and complexity of the installation.  

 The critical elements for the operational safety.  

The audit plan is to consider the following inputs:  

 Information from the Previous Audit Reports based on the non-conformities, 
observations and recommendations.  

 Performance Evaluations.  

 Accidents/Incident Investigation Reports.  

 Risk of Accidents.  

 HSE Indicators.  

ISO 19011 shall be used as the guideline for all audit activities.  

Attached to the Procedure is the Brazil Annual Audit Plan, which details the schedule for 
internal audits, external audits, and third-party supplier audits.  

Audit Plan 

Activity Responsible Description 

Audit initiation Seadrill Auditor  Defining audit objectives, scope and criteria 
 Determine the feasibility of the audit 
 Selecting Audit team 
 Establishing Initial contacts with the auditee 
 Appointment the audit team leader 

Receive Audit 
Notification 

Seadrill Auditee 
/ 3rd Party 

Auditee will receive Audit notification 

Confirm Audit 
Schedule 

Seadrill Auditee 
/ 3rd Party 

Reply to lead Auditor with confirmation of 
audit, scope of audit, audit date and location 

Provide Additional 
Info if Required 

Seadrill Auditee 
/ 3rd Party 

Submit relevant document as per requested 
in Audit notification 

Document Review Seadrill Auditor Reviewing relevant Management system documents. 
Determining their adequacy with respect to audit criteria 

Develop / Use 
Audit Plan 

Seadrill Auditor Audit plan should cover the following; 
- The audit objective, audit criteria and reference 
documents. Scope includes organizational and functional 
units and processes. Date and places where the onsite 
activities are to be conducted. Expected time and duration 
of audit activities, meetings. Identification of the auditee’s 
representative. Report topics. Audit follow-up actions 
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Conducting the Audit 

Activity Responsible Description 

Opening meeting Seadrill Auditor 
 
Seadrill Auditee 
/ 3rd Party 

 Presentation of the Audit team 
 Presentation of the purpose of the audit and the audit 

basis 
 Approval of the audit schedule and interview schedule 
 Brief summary of how the audit activities will be 

performed 
 Confirmation of the best communication channels 
 Time for audited party to ask questions 

Conduct audit Seadrill Auditor  Execution of interviews and verifications 
 Spot checks and a survey of the venue 

Summary and 
closing meeting 

Seadrill Auditor  Audit team’s internal summary 
 Closing meeting with a presentation of any positive 

observations, improvement areas and non-
conformities 

 
Audit Report 

Activity Responsible Description 

Submit draft report Seadrill Auditor Preparing and distributing the audit report for comments 

Review / comment 
on draft report 

Seadrill Auditee 
/ 3rd Party 

Give feedback (if any) on the draft Audit report 

Review comments 
from Auditee 

Seadrill Auditor Review comments (if any) and implement as relevant 

Revise and issue 
final audit report 

Seadrill Auditor Complete and Issue final Audit Report 
 
Audit report should include request for response and 
action plan 
 
Review audit report, develop and submit 

 
Follow-up of Audit 

Activity Responsible Description 

Receive Audit 
Report and develop 
/ submit corrective 
action plan 

Seadrill Auditee 
/ 3rd Party 

 Audit to be filed and followed up in Synergi 
 The completion and effectiveness of corrective 

actions should be verified 

 

4.1.3 Annual Audit Plan 

The Corporate “Establishment and Maintenance of Annual Audit Plans DIR-00-0009” 
Directive details responsibilities and requirements for the QHSE Department to establish 
and draw up the Annual Audit Plan. This is based on information provided by the regions. 

The Annual Audit Plan requires that all departments within the Region (including the Rig) 
be subject to a corporate audit within a three-year cycle. The plan is updated with planned 
audits and audits that have been carried out. Any deviations from the plan, based on 
information from auditors, the Rig manager and team leaders, are also updated. The 
Annual Audit Plan is published and updated in eDOCS. 
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4.1.4 Classification Society Requirements 

All Rigs must comply with applicable Classification Society Rules. For West Saturn 
American Bureau of Shipping (ABS) is the applicable class society. 

The Rig will be subject to periodic surveys to ascertain the condition of the structure, 
machinery, equipment and appliances against the applicable ABS rules. ABS performs the 
following periodic surveys on the Rig: 

 Classification Certificate (Hull and / or Machinery) 

 Main Class / Functional Additional Class Surveys 

 Hull, machinery and equipment Renewal Survey 

 Hull, machinery and equipment Annual Survey 

 Hull, machinery and equipment Intermediate Survey 

4.1.5 Client and Authority Requirements 

As detailed in the Corporate “Co-ordination of Audits by Clients and Authorities DIR-00-

0006” Directive and fulfilled within the Corporate “Establishment and Maintenance of 

Annual Audit Plans DIR-00-0009” Directive, each region within Seadrill shall establish a 
detailed procedure which specifies requirements on how audits by clients and authorities 
are to be facilitated.  

The procedure established by the individual region shall as a minimum cover the following 
aspects: 

 Receipt and coordination of audit notifications 

 Communication with clients and authorities 

 Coordination, facilitating, implementation of pre-meetings and preparations of the audit 

 Interviews, including role of Seadrill observer 

 Receipt and handling of the audit report and Seadrill’s response to it 

 Corrective actions 

 Follow-up and final close out of the report 
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5 VERIFICATION OF HSE CRITICAL ACTIVITIES / TASKS AND 

EQUIPMENT / SYSTEMS 

Arrangements are in place for Seadrill personnel, or personnel from other organisation’s 
(i.e. regulators, classification society, etc.), to verify HSE critical activities / tasks and 
equipment / systems effectiveness. This is primarily achieved through application of the 
audit process together with the various class and flag surveys that are conducted for the 
vessel. 

HSE critical tasks, activities, equipment and systems are defined as follows: 

 All identified equipment from the bowtie barrier process and the Safety Critical 
Equipment (SECE) listing and performance standards are identified and their 
requirements for management place within the Seadrill Preventive Maintenance (PM) 
system. This is supported by the performance standards themselves for their lifecycle 
management which includes Management of Change (MOC) requirements. Supporting 
documents to this process are: 

o HRM-SD-WSN-003-2018 – Performance Standards Report for West Saturn 

o HRM-SD-WSN-002-2018 – Major Accident Hazard Risk Assessment and Bowtie 
analysis for West Saturn 

o Existing ABS inspection, assurance and verification scheme and Third-Party 
certification contracts 

Further detail on the process is presented within Appendix F of the Safety Case. 

5.1 Safety Critical Activities / Tasks 

Safety Critical Activities / Tasks are those identified as essential to providing or maintaining 
the preventive controls and recovery measures for the major accident hazards identified in 
Part 4 of this Safety Case. Also, a number of corporate directives, as well as Region and 
Rig procedures are classified as HSE critical, the basis for which is described in Part 2 of 
this Safety Case. 

5.2 Safety Critical Equipment / Systems 

All equipment identified in the Risk Criticality Matrix (RCM) with a criticality =/>30 with 
respect to personnel safety and environmental impact are categorised as HSE critical, as 
discussed in Part 2 of this Safety Case. Part 4 also contains the various equipment / 
systems installed on West Saturn that are considered to be Safety Critical. In general 
terms, all Safety and Environmental Critical Equipment / Systems on the West Saturn have 
been designed in accordance with various codes and standards. They are serviced, 
maintained and operated with due regard to the codes, standards and Class and Flag State 
requirements. 

5.3 Seadrill Verification Arrangements 

A Verification Scheme is established for West Saturn to provide a system of independent 
and competent scrutiny of the Safety and Environmental Critical Elements (SECEs) 
throughout the life cycle of an installation and to obtain assurance that satisfactory 
standards are achieved and maintained. The objective of the Verification Scheme is to 
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verify that the required performance of the SECEs identified to manage all Major Accident 
Hazards is achieved and maintained. The performance standards set for the SECEs ensure 
that suitable measures are put in place to manage (prevent, detect, control, mitigate and 
recover from) the risks to persons and the environment from the defined Major Accident 
Hazards to As Low as Reasonably Practicable. The process of verification, as with all other 
work processes, is an intrinsic part of the overall strategy for asset lifecycle management. 

Accountability for the Verification Scheme ultimately lies with Seadrill as the duty holder. 
Seadrill is responsible for ensuring that the asset meets the designated Performance 
Standards and that any findings or recommendations as a result of the Verification Activity 
are duly considered and/or implemented. 

The West Saturn Verification Scheme will be review by the Independent Competent Person 
(ICP). Seadrill / West Saturn are confident that after considering all reports and 
reservations made by the ICP, the record of SECEs and their scheme of maintenance and 
verification is suitable. 

5.4 Performance Standards and Verification Scheme 

5.4.1 Selection of SECEs 

Seadrill defines SECEs in the following way: 

“A Safety and Environmental Critical Element means such part of an installation and such 
of its plant (including computer programmes), or any part thereof: - 

a) The failure of which would cause or contribute substantially to a major accident; or  

b) A purpose of which is to prevent, or limit the effect of, a major accident.” 

This indicates that those systems whose failure would lead to a Major Accident Hazard 
(MAH), those that prevent a MAH, and those which limit a MAH are SECEs. 

SECEs for the West Saturn were identified following a Hazid and semi qualitative barrier 
assessment approach to the identification of any measures which may cause, contribute, 
prevent or limit the effects of a MAH.  

A Major Accident Hazard Risk Assessment (MAHRA) workshop was conducted for the 
West Saturn in January 2018, the aims of which included the evaluation of the safety and 
environmental consequences of each major accident hazard and the identification of 
equipment, the failure of which could adversely impact upon the environment.  

The output from the workshop included a list of the previously identified ‘safety critical 
elements’ which are considered to be both safety and environmental critical. 

5.4.2 Performance Standards 

As part of the overall integrity management process for West Saturn a suite of Performance 
Standards has been developed to ensure that the identified SECE and SCA’s from the 
MAHRA and Emergency Evacuation Recovery (EER), Emergency Systems Survivability 
(ESS) process remain functional, available, reliable and survivable in an MAH event on a 
lifecycle basis. 
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A Performance Standard is defined as a statement, which can be expressed in qualitative 
or quantitative terms, of the performance required of a system, item of equipment, person 
or procedure, and which is used as the basis for managing the hazard.  

The identified SECE’s have been collated into Performance Standards. These Performance 
Standards are detailed within reference reports: 

 Major Accident Hazard Risk Assessment Review 2018 - Assessment and Bowtie 
analysis for West Saturn. 

 Performance Standards and the Verification Scheme are presented in a separate report 
to the Safety Case and presented in the appendix. 

The following figures present the planning and development program undertaken on West 
Saturn for SECE’s and performance standards. 

Further figures are presented to provide an example of a performance standard and VS 
which are presented in the Appendix of the Safety Case. 
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                                            Overall process for SECE/Performance Standards Process for West Saturn 
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The performance standards cover the following key areas: 

Goal What the SECE is required to do and its components 

Availability  For what proportion of time the SECE will be capable of performing 

Reliability  How likely will the SECE perform on demand 

Survivability  Will the SECE be available after the MAH that it is intended to mitigate 

Interdependency  What other systems does the SECE interact  

Dependency What other Systems does the SECE depend upon to function 

 

The list of performance standards for West Saturn may be given as follows: 

SECE 
No. 

SECE 
Performance 

Standards 
No. 

Key Interactions 

SECE-01 Structural Integrity of Hull PS-01 PS-02, PS-05, PS-07, PS-19, PS-
20, PS-21, PS-22, PS-27 

SECE-02 Structural Integrity of Deck PS-02 PS-01, PS-05, PS-07, PS-19, PS-
20, PS-21, PS-22, PS-27 

SECE-03 Cranes PS-03 PS-02, PS-16, PS-34 

SECE-04 Hoisting, Lifting and Manriding PS-04 PS-16, PS-33 

SECE-05 Navaids PS-05 PS-32, PS-34 

SECE-06 DP, Propulsion, Towing and Mooring 
Systems PS-06 PS-01, PS-02, PS-05, PS-07, PS-

10, PS-11, PS-16, PS-20, PS-34 

SECE-07 Watertight Integrity PS-07 PS-01, PS-02, PS-05, PS-06, PS-
10, PS-16, PS-20, PS-27, PS-34 

SECE-08 Fire and Gas System PS-08 PS-10, PS-15, PS-17, PS-18, PS-
34 

SECE-09 Drilling Instrumentation PS-09 PS-10, PS-11, PS-12 

SECE-10 ESD PS-10 PS-08, PS-11 

SECE-11 Primary Well Control System PS-11 PS-08, PS-12, PS-33 

SECE-12 Secondary Well Control System PS-12 PS-06, PS-08, PS-09, PS-10, PS-
11, PS-34 

SECE-13 Marine Riser Package PS-13 PS-06, PS-08, PS-09, PS-10, PS-
11, PS-12, PS-34 

SECE-14 Well Test Equipment PS-14 PS-02, PS-18 

SECE-15 General Rig Alarm PS-15 PS-16, PS-34 

SECE-16 Emergency Communication PS-16 PS-08, PS-27, PS-32, PS-34 

SECE-17 HVAC PS-17 PS-08, PS-10, PS-33, PS-34 

SECE-18 Active Fire Protection PS-18 PS-08, PS-27, PS-32, PS-33, PS-
34 

SECE-19 TR, Escape Routes & Muster Locations PS-19 PS-01, PS-02, PS-17, PS-22, PS-
26 

SECE-20 Ballast System PS-20 PS-01, PS-02, PS-06, PS-10, PS-
21, PS-34 
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SECE 
No. 

SECE 
Performance 

Standards 
No. 

Key Interactions 

SECE-21 Bilge System PS-21 PS-01, PS-02, PS-06, PS-10, PS-
20, PS-34 

SECE-22 Passive Fire Protection PS-22 PS-01, PS-02, PS-10 

SECE-23 Hazardous drains system PS-25 PS-01, PS-02, PS-18 

SECE-24 Emergency Lighting  PS-26 PS-01, PS-02, PS-18 

SECE-25 Evacuation & Escape Systems PS-27 PS-01, PS-02, PS-16, PS-18, PS-
19 

SECE-26 Rescue and Recovery Equipment PS-29 PS-19 

SECE-27 CCTV PS-31 PS-34 

SECE-28 Helideck PS-32 PS-01, PS-02, PS-16, PS-18, PS-
19 

SECE-29 Power Management PS-33 PS-06, PS-11, PS-14, PS-17, PS-
18, PS-20, PS-21, PS-34 

SECE-30 Emergency Power (UPS and Battery) PS-34 PS-05, PS-06, PS-10, PS-17, PS-
26, PS-27, PS-33 

SECE-31 Pressure Relief Valves PS-35 PS-11, PS-12 

SECE-32 Control of Ignition PS-36 PS-08, PS-10, PS-17, PS-25, PS-
34 

SECE-33 MPD Package PS-37 PS-11, PS-12, PS-36 
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Example Performance Standard 

 
PERFORMANCE STANDARD 

Structural Integrity of West Saturn Hull 

P. Std. No.: PS-01 

Associated MAH: 
Applicable to majority of West Saturn MAH events, with regard to maintaining integrity and operability during the MAH event as part of potential escalation prevention 
and impairment to critical areas. H-01, 02, 04, 05, 06, 07, 08, 09, 10, 11, 13, 14, 15 and 16. 

Associated 
DSHA’s: 

01 Blowout on seabed. 02 Blowout on drill floor. 03 Hydrocarbon leak. 04 Fire/ explosion related to drilling. 05 Fire/ explosion not related to drilling. 06 Release of toxic 
gas (h2s). 07 Risk of collision / vessel aground. 08 Helicopter crash on rig. 09 Loss of stability. 10 loss of position. 11 Severe weather/Structural failure. 12 Inoperative 
control room. 13 Ship security plan  

Type: Prevention 

Goal: 
To provide a safe working platform throughout the range of vessel activities and environmental conditions which will minimise the potential risks, taking into 
consideration both normal and abnormal loading. 
Under emergency conditions involving major accidents and hazards contain the risks as far as is reasonably practicable to allow safe escape and evacuation. 

Boundaries: 

Equipment 
 

Component 

Hull and structure 
Substructure 

 
Functional Statement: 

To maintain structural integrity and provide a marine platform for drilling and associated activities within design parameters 
This performance standard has many interfaces with other systems. 
Full description can be found in the West Saturn HSE Case with configurations of the structure supported by West Saturn arrangement drawings and the ABS 
structural model for impacts and loadings. 

Performance 
Standard Notation 

1. Daily, weekly and monthly checks, tests and inspections are detailed within the Seadrill PMS. 
2. The Performance Standard reflects criteria to be met for verification of the SECE’s on a prescribed period (frequency) 
3. Third Party activities are maximised for verification and assurance such as ABS Surveys, Classification Certification and Testing and Certification of 

equipment and pressure related systems 
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FUNCTIONALITY 

Function 
No. 

Function / Criteria SFI Tag No. 
Statutory 

Requirements 

Verification 

       Frequency 
Job Plan 

No 
Activity 

PS-01-F01 Provide a buoyant and stable 
structure capable of maintaining the 
integrity of the installation within the 
operating weather envelope 
 
Primary structure contributes the 
longitudinal strength and watertight 
integrity of the vessel. This provides 
a stable platform capable of 
maintaining the integrity of the 
vessel within the operating weather 
envelope 
 
Secondary structure provides 
support and load dissipation to 
helideck, lifeboat stations, deck 
modules, cranes, TR, drilling and 
hoisting operations encompassing 
the derrick and substructure and 
areas of localized loading the 
working decks 

Hull and Structure 
SFI Tag 2 
 
Substructure 
SFI Tag 253-A-105 
 
All listed equipment and 
associated SFI Tags 

SOLAS  
MODU Codes 
and Standards 
ABS Class and 
Flag State 
ABS Design 
Codes and 
Standards 

As per MOC 
directive (DIR-
37-0015) 
requirements 
 

 Installation modifications are subject to 
internal inspection and review in 
accordance with the Management of 
Change (MOC) requests  

As per MOC 
directive (DIR-37-
0015) requirements 
 

PS-01-F02 Hull structure is protected by an 
impressed cathodic protection 
system (ICCP) for the minimum 
operational life of West Saturn 
 
Cathodic protection system shall 
operate without causing hydrogen 
embrittlement in the hull structure 
 
Sacrificial Anodes are installed 
throughout the installation 

Hull and Structure 
SFI Tag 2 
 
Substructure 
SFI Tag 253-A-105 
 
All listed equipment and 
associated SFI Tags 

SOLAS and 
MODU Codes 
and Standards 
ABS Class and 
Flag State 
ABS Design 
Codes and 
Standards 

  Visual examination in support of in 
service inspection programme  

 

3 Monthly  
 
 

PS-01-F03 Provide corrosion resistant coating 
and/or protection system to the 
structures 
 
 

Hull and Structure 

SFI Tag 2 
 
Substructure 
SFI Tag 253-A-105 
 
All listed equipment and 
associated SFI Tags 

SOLAS and 
MODU Codes 
and Standards 
ABS Class and 
Flag State 
ABS Design 
Codes and 
Standards 

 Inspection of surface coating to ensure 
protection is intact, deteriorated or non-
existent. Inspection frequency will change 
based on inspected condition as per ABS 
requirements 

12 Monthly  
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FUNCTIONALITY 

Function 
No. 

Function / Criteria SFI Tag No. 
Statutory 

Requirements 

Verification 

       Frequency 
Job Plan 

No 
Activity 

PS-01-F04 Installation to be capable of meeting 
the intact and damaged stability 
criteria defined by the Class 
requirements. 
 
 
 

Hull and Structure 
SFI Tag 2 
 
All listed equipment and 
associated SFI Tags 

SOLAS and 
MODU Codes 
and Standards 
ABS Class and 
Flag State 
ABS Design 
Codes and 
Standards 

  Review certification of Computer 
systems (Stability, Loading, Software 
updates etc.) reports including manual 
stability reports 

 Review vessel weight control records 
 Review status of approved Stability 

Manual 
 Visual examination of readings heel and 

trim readings 
 Witness sample tests of loading 

computer (using known test cases) and 
alarms 

 Review status of approved Stability 
Manual and subsequent 3rd Party Testing 
as part of ABS Annual Survey 

12 Monthly  

 
AVAILABLITY 

Function 
No. 

Function / Criteria 
Statutory 

Requirement 
Performance Assurance Verification Application 

PS-01-
A01 

The hull and primary structure shall be under 
continuous survey as part of Class requirements. 
 

Codes and Standards 
  

ABS Certification 
Review of Design and Specification  
West Saturn HSE Case 

ABS Certification 
Commissioning 
and Acceptance 
Documentation 

Determined by Verification and 
Inspection requirements 

PS-01-
A02 

Availability of the vessel will be derived from the annual 
inspections and class surveys in accordance with ABS 
Regulations 

Codes and Standards 
  

ABS Certification 
Review of Design and Specification  
West Saturn HSE Case 

ABS Certification 
Commissioning 
and Acceptance 
Documentation 

Determined by Verification and 
Inspection requirements 

 
RELIABILITY 

Function 
No. 

Function / Criteria 
Statutory 

Requirement 
Performance Assurance Verification Application 

PS-01-
R01 

The hull and primary structure shall be under 
continuous survey as part of Class requirements. 
 

Codes and Standards Design and Specification  
Asset Integrity programme 
Management of Change 
Risk assessment 

ABS Certification 
 

Determined by Verification and 
Inspection requirements 
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RELIABILITY 

Function 
No. 

Function / Criteria 
Statutory 

Requirement 
Performance Assurance Verification Application 

PS-01-
R02 

Protection from corrosion is provided by paint, coating 
systems and cathodic protection. Failure of these 
systems will not result in an immediate risk and should 
be identified through routine inspection and 
maintenance 

Codes and Standards 
  

Design and Specification  
Inspection 
Maintenance 
Asset Register within PMS 
Asset Integrity programme 
Seadrill paint specification for 
procurement 

ABS Certification 
Maintenance and 
Inspection 

Determined by Verification and 
Inspection requirements 

 
SURVIVABILITY 

Function 
No. 

Function / Criteria MAH Element Performance Assurance Verification 

PS-01-
S01 

The design of the vessel is in accordance with IMO 
SOLAS Regulations for passive fire protection. The 
bulkhead ratings (A60, A0, B60 etc.) will be displayed 
on the insulation plan which in turn is approved by 
class 
Fixed firefighting arrangements throughout the vessel 
can be used to provide boundary cooling in order to 
assist escape and rescue 
Ability to maintain integrity for 1 hour in an MAH event 
as identified in the reference Bowties 

Fire and 
explosion  

 

 

 

All structures Design and Specification 
West Saturn HSE Case 
West Saturn FERA Report 
West Saturn MAHRA  
West Saturn Bowties  
 

Regular review and update of 
HSE Case, MAHRA, and Bowtie 
reports 
MOC Process 

PS-01-
S02 

Maintain integrity and remain operational. 
Should withstand severe vibration and shock 
accelerations. 
System to be protected from dropped objects. 
In all instances system to survive major accidents 
without loss of stability 
Intact and damage stability in accordance with IMO 
SOLAS Regulations. 
Class approve both intact and damage stability 
calculations 
Ability to maintain integrity for 1 hour in an MAH event 

Impact (dropped 
object, collision) 
and vibration 
 

All structures Design and Specification 
West Saturn HSE Case 
West Saturn Dropped Object Report 
 

Regular review and update of 
HSE Case, Dropped Object 
reports 

PS-01-
S03 

Extreme environmental loads are defined in ABS Rules 
and Regulations. The structural design, including the 
supporting direct calculations, have been approved by 
ABS for the design weather envelope 
Ability to maintain integrity for 1 hour in an MAH event 
as identified in the reference Bowties 

Natural causes 
 

All structures Design and Specification 
West Saturn HSE Case 
West Saturn MAHRA  
West Saturn Bowties  
 

Regular review and update of 
HSE Case, MAHRA, and Bowtie 
reports 
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DEPENDENCIES / INTERACTION 

System Justification Applicable P. Stds 

Structural Integrity of West Saturn Deck Provide a structure which will minimise the risk of loss of structural integrity for all MAH’s PS-02 

NAVAIDS Location/collision lighting around rig and on rig structures PS-05 

Watertight Integrity Prevent water ingress during operating/transit/pre-loading/ballasting conditions PS-07 

TR, Escape Route and Muster Locations Provide safe and diverse access routes to and from the Temporary Refuge, rig areas and muster points PS-19 

Ballast System Stabilization of rig during operating and transit conditions PS-20 

Bilge System Prevent flooding of pontoons during operating and transit conditions PS-21 

Passive Fire Protection  Provide protection to prevent failure of critical components when exposed to fire; provide a safe haven for escape, 
muster, assessment and evacuation PS-22 

Evacuation and Escape Systems Evacuation/escape from the rig in an emergency situation PS-27 

 
REFERENCE DOCUMENTS 

Document Title Document Number Document Title Document Number 

West Saturn Marine Operations Manual  Management of Change (MOC) DIR-37-0015 

Fire Control and Safety Plan (Hull) VF60220,   

Fire Control and Safety Plan (Topsides) 7098-YBBAA-31, Ref F   
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5.4.3 Verification of HSE Critical Activities / Tasks and Equipment / System 

Equipment and systems considered to be critical for safety and environment are listed in 
Parts 3 and 4 of this Safety Case. Equipment and systems are also classified with regards 
to criticality within the maintenance system.  

Verification of the effectiveness of the HSE critical activities/tasks and equipment/systems 
is performed in accordance with the annual supervisory activity plan. This comprises audits 
of the management system, safety and management inspections, inspections within the 
various technical disciplines and audits of the maintenance system. 

SECE’s and their performance standards are verified using a Verification Scheme (VS). 
The VS covers both Seadrill internal assurance programme such as IFS and Planned, 
Preventative maintenance and inspections administered a PM numbering system within the 
IFS programme. 

The objective of the Verification Scheme is to verify that the required performance of the 
SECEs identified to manage all Major Accident Hazards is achieved and maintained. The 
performance standards set for the SECEs ensure that suitable measures are put in place to 
manage (prevent, detect, control, mitigate and recover from) the risks to persons and the 
environment from the defined Major Accident Hazards to As Low as Reasonably 
Practicable. The process of verification, as with all other work processes, is an intrinsic part 
of the overall strategy for asset lifecycle management. 

Accountability for the Verification Scheme ultimately lies with Seadrill as the duty holder. 
Seadrill is responsible for ensuring that the asset meets the designated Performance 
Standards and that any findings or recommendations as a result of the Verification Activity 
are duly considered and/or implemented. 

Seadrill are confident that the West Saturn Verification Scheme after considering all reports 
the record of SECEs and their scheme of maintenance and verification is suitable. 

5.4.4 Impairment of SECEs and Deferred SECE Maintenance 

The identification of the impairment or unavailability of the SECE will take place as a result 
of: 

 Assurance activities. 

 Failure in operation. 

 General observation. 

 Verification activities. 

Where it is considered that the defective SECE will compromise the safety of the rig and 
the people on board, the OIM will shut down operations pending discussion with relevant 
onshore personnel. 

5.4.5 Selection of Independent Competent Person (ICP) 

Seadrill is accountable for the maintenance and implementation of the verification scheme, 
including the execution of all activities as described therein. The Company will appoint a 
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suitable body to take on the responsibilities of ICP (as defined by the legislation) for the 
verification scheme, under a duty of co-operation. 

In selecting the ICP for development, review and execution of the verification scheme for 
the “West Saturn”, Seadrill has ensured that the selected ICP can demonstrate adequate 
adherence to the following criteria: 

The ICP must: 

 Be sufficiently impartial and independent from the Unit line management influences to 
make a valid judgment of safety. 

 Have relevant and demonstrable competence as an organisation in the various 
activities it is required to undertake. 

 Have sufficient technical knowledge and proven ability to enable an accurate 
assessment to be made as to the suitability or otherwise of the measures/SECEs and 
verification scheme adopted. 

 Be able to provide competent personnel to undertake the tasks. 

 Make the fullest possible use of the existing legal and voluntary requirements that the 
installation currently fulfils i.e. Classification and Flag State requirements, in any 
scheme. 

 Be able to provide continuity in the activities performed under the Verification Scheme. 

The selected ICP responsibilities include: 

 Review and comment on the SECEs selected by the Company. 

 Development of the Verification Scheme (in conjunction with the Unit), including review 
of adequacy of performance standards and means of performance assurance. 

 Undertaking activities offshore and onshore as required by the Verification Scheme. 

 Careful and critical scrutiny to determine compliance with the performance standards. 

 Issue of all relevant reports and remedial action recommendations. 

The Company is satisfied that the appointed body will meet these requirements and is 
capable of fulfilling the responsibilities. The ICP therefore shall be given suitable authority 
to carry out the functions under the verification scheme effectively. 

5.4.6 Means of Verification 

Verification activities fall into four broad categories: 

 Visual examination of items / systems. 

 Witness function testing of items / systems. 

 Review of documentation for items / systems (including design appraisal). 

 Audit of system. 
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Visual Examination 

The adequacy of some measures/SECEs, in relation to their performance standards, can 
be verified by a visual examination of the plant or item concerned. Such examination will be 
an assessment of condition against the specific requirements of the performance standard. 

Function Testing 

The Verification Scheme includes requirements for the ICP to witness function testing of 
certain plant / systems in order to verify that performance is in accordance with the 
performance standard. 

Document Review 

Document reviews shall also be a verification function of the ICP. For each PS the Activity 
Sheets will list the documentation which shall be subject to ICP review and, where 
appropriate, comment (e.g. design specification, design calculations, design/construction 
drawings, data sheets, certification, inspection reports, test results etc.). This review shall 
be conducted both in order to assess the ongoing adequacy of a measure/SECE against its 
performance standard, and to confirm that the set performance standards are appropriate. 
In order for the Company to determine the reliability/availability of a measure/SECE, and for 
the ICP to assess whether required standards are being met during the operational and 
maintenance phase, test results detailed in reports shall include down time and failures. 

Audit of System 

The Company may request an ICP audit of a Performance Standard and its associated 
management system. For example, verification of the ballast system could include not only 
the plant/equipment identified on the Performance Standard, but also an audit of the 
relevant procedures or competency of staff. The full scope of any such activities will be 
subject to agreement with the Company and clearly defined on the Performance Standard. 

5.4.7 Verification Activity Instructions 

The Performance Standards contained in the Verification Scheme include a column 
providing instruction to the ICP as to the extent of Verification to be carried out whether it 
be Inspect, Witness or Review type activities.  

The verification activity instructions are prepared specifically for the “West Saturn” and 
detail the activities necessary to ensure close and careful scrutiny of the measure/SECE. 
The activity sheets also serve to effectively tie-in the Class and Flag Survey aspects, which 
are to be credited to the Verification Scheme.  

The frequency and nature of the examination and testing activities to be performed are also 
defined.  

The relevant sheets will be used by the ICP on each occasion that the scheme activities are 
required to take place. If any of the activities reveal that a particular system was unable to 
meet its performance standard, the ICP shall issue a Remedial Action Recommendation / 
Condition of Class. 
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5.4.8 Examination Frequency 

In combining the Verification Scheme with the measures undertaken to meet Classification 
and Flag State requirements, the Company will decide on an examination frequency that is 
adequate for verification activities.  

This frequency will be subject to ongoing review along with the rest of the scheme. 
Additionally, the Company shall address the following situations as and when required: 

 Initial Examination of New Items. 

 Modifications or repairs. 

 Well Control Equipment. 

5.4.9 Reporting / Records  

Any non-conformance relating to the Verification Scheme or its performance standards as 
identified in writing by the verifier are dealt with in line with the safety management and 
quality assurance system and will be prioritised accordingly.  

The observations of the verifier are recorded in the rig’s Synergi system and are therefore 
automatically part of the management review process. Senior onshore and offshore 
management are kept appraised of all such non-conformances and the progress to date in 
clearing same by use of the Synergi system. 

Remedial Action Recommendation (RAR) 

During the operations and maintenance phase of the West Saturn, if a Scheme activity is 
conducted and it is found that the SECE concerned does not meet its required Performance 
Standard, the ICP will issue a Remedial Action Recommendation (RAR).  This will require a 
response from an appropriate level from the Duty holder’s management and associated 
rectification.  

Processing RARs 

The RAR will be submitted to the duty holder at completion of Verification Activities, it is 
then the responsibility of the duty holder to action and close the RAR and provide the ICP 
with documentation supporting its closure, or when required demonstrate to the ICP that 
the RAR can be closed. A log of issued and closed RARs will be maintained by the Duty 
Holder and ICP. 

Reservations 

Reservations to the WS and measures / SECEs shall be issued as a letter to the Rig 
Manager who shall ensure a response is received from an appropriate level of 
management. The reservation shall be endorsed as cleared to the satisfaction of the ICP 
when the actions taken by the Company are considered to have appropriately addressed 
the reservation. The reservation shall not be endorsed by the ICP if suitable actions have 
not been taken. 

5.4.10 Scheme Review and Revision 

The Company, as Duty Holder, is responsible for ensuring that the defined measures / 
SECEs continue to meet performance standard requirements. They will review the “West 
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Saturn” performance assurance to ensure that the means referenced will provide adequate 
confidence that the requirements of the performance standards are being achieved. 

Life Cycle 

The Verification Scheme will evolve through all phases of the “West Saturn” life cycle. The 
scheme will be subject to continuous monitoring and review by the Company. The review 
and revision process will deal with any developments that may affect the list of PFEER 
measures /SECEs, or the ICP activities appropriate to them. This process may require the 
assistance of the ICP as deemed necessary. 

Arrangements for Scheme Review and Revision 

Any of the following factors may necessitate a revision to the Verification Scheme: 

 Review / revision of the Safety Case. 

 Verification Scheme review / alteration to record of measures / SECEs / Performance 
Standards / frequency of examination. 

 Modifications and repairs to PFEER measures/SECEs, or any signs of deterioration. 

 Incidents of hazardous nature/ damage. 

 Findings from ICP activities. 

As discussed above, the Verification Scheme would be revised if there are any major 
equipment or engineering system changes to the unit and the equipment or systems were 
classed as SECEs.  

This allows for the performance standards, assurance and verification measures to be 
refreshed if it is concluded that certain SECE are unsuitable and new suitable SECE are 
required, based on the results of the relevant major accident hazard risk assessment 
review. 

Following review/modification of the Safety Case, changes to the list of measures / SECEs 
may occur. Additionally, changes to the Verification Scheme (measures / SECEs, 
Performance Standards, or other) may lead to further Safety Case revisions.  

The Company is responsible for the review and, if required, amendment of the Verification 
Scheme. In both cases consultation with the ICP shall be required.  

There is a commitment to communicate the outcome of the referral of a material change to 
the competent authority if the competent authority requests it. 

Management Review 

In addition to the changes which might lead to revision of the Verification Scheme, the 
Company will undertake a periodic review in conjunction with the ICP, to: 

 Confirm that the record of measures/SECEs remains valid. 

 Confirm that the Performance Standards remain valid. 

 Confirm that activities are being actioned in accordance with the Verification Scheme 
requirements. 
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 Review any revisions to the Verification Scheme made since the last review. 

The Company shall compile a summary report of the annual review for the scheme records. 

5.4.11 Communications 

Duty Holder to ICP 

The Company will notify the ICP in writing for any of the following situations: 

 Any modification, repair or deterioration in condition affecting a PFEER measure/SECE. 

 Any change to a performance standard. 

 Any change to a measure/SECE. 

 Any requirement for ICP review of PFEER measure/SECE/Verification Scheme 
amendments. 

All correspondence is addressed to the appointed ICP co-coordinator. Day to day contact 
will be maintained through review meetings, e-mail, facsimile, etc. 

ICP to Duty Holder  

All formal communications shall be by letter from the ICP co-coordinator, addressed to the 
Rig Manager. 

5.4.12 Key Responsibilities 

Independent Competent Person (ICP) 

The responsibilities of the ICP are typically as follows: 

 Comment on the record of SECEs. 

 To undertake the activities as detailed in the Verification Schemes. 

 To undertake assessment of initial suitability of the Safety and Environmentally Critical 
Elements. 

 To participate in the arrangements made for the review and revision of the scheme. 

 To report on progress of scheme, recommended remedial action and notes of 
reservation. 

 To undertake verification activities on modifications or additions to the installation. 

Seadrill / West Saturn  

Seadrill is responsible for establishing and maintaining the Safety Case, Verification 
Scheme and the associated performance standards for the lifecycle of the installation. 
Seadrill is also responsible for the selection of ICP for work under the Verification Scheme. 



 
Performance Monitoring 

Part 6 

 

Iss 01 / Rev 00 Hard copies are not controlled Page 40 of 42 
Rev Date: 14th February 2018  Safety Case  

 

Example of Verification Scheme (VS) 

West Saturn 
Performance 
Standard 

Seadrill Job Task 
Number for 
Assurance 
Activities 

Third party involvement 
in Assurance Activities 

ICP (Verifier) Tasks 
Note 
The ICP (Verifier) may choose to conduct these tasks in an 
attendance, audit or review mode which will be defined as placed on 
the appropriate ICP (Verifier) Observation / Remedial Action 
Recommendation (RAR) report. 
A = Audit   WT = Witness Test   DR = Documentation/Certification review 

ICP (Verifier)  
Verification  
Timeline  

Review  Attend Type Frequency Due ICP  
PS-01 Structural 
Integrity of West 
Saturn Hull  

To be added once 
verification line item has 
been added to the 
internal job task 

Approved 3rd party will 
conduct NDT and coatings 
inspection as defined in the 
Seadrill Job Task. 

Not an ICP 
function 

Not an ICP function Not an ICP 
function 

N/A 
 

TBC TBC 

PS-02 Structural 
Integrity of West 
Saturn Deck 

To be added once 
verification line item has 
been added to the 
internal job task 

3RD party will be engaged by 
Seadrill for Helideck review 
and continued certification as 
defined in the Seadrill Job 
Task. 
 
Approved Third Party will 
conduct testing as part of 
planned programme as 
defined in the Seadrill Job 
Task. 

Not an ICP 
function 

Not an ICP function Not an ICP 
function 

N/A 
 

TBC TBC 

PS-03 Cranes To be added once 
verification line item has 
been added to the 
internal job task 

Approved Third Party will 
conduct testing as part of 
planned programme as 
defined in the Seadrill Job 
Task. 

 
 

 DR 
WT 

12 months or as part of 
planned survey for Lifting 
equipment.  
This is established in the 
PM and testing schedule. 
ICP to agree sampling 
schedule as well as any 
specific load test needed. 

TBC TBC 

PS-04 Hoisting, 
Lifting and Man 
riding 

To be added once 
verification line item has 
been added to the 
internal job task 

Approved Third Party will 
conduct testing as part of 
planned programme as 
defined in the Seadrill Job 
Task 

 
 

 DR 
WT 

12 months as part of 
planned survey for Lifting 
equipment. 
This is established in the 
PM and testing schedule. 
ICP to agree sampling 
schedule as well as any 
specific load test needed. 

TBC TBC 

PS-05 NAVAIDS To be added once 
verification line item has 
been added to the 
internal job task 

None other than a physical 
change under the MOC 
process 

 
Certification 
review 

 
Witness as part of the 
Drill and EER function 
exercise not 
standalone activity 

DR 
WT 

12 months as part of 
planned safety equipment 
survey 

TBC TBC 

 



 
Performance Monitoring 

Part 6 
 
 

Iss 01 / Rev 00 Hard copies are not controlled Page 41 of 42 
Rev Date: 14th February 2018  Safety Case  

 

5.4.13 Other External Verification Arrangements 

Verification of certain safety critical activities / tasks and equipment / systems is achieved 
through the various Class and Flag State surveys that are conducted for the Rig. Class and 
Flag Surveys will continue to be conducted, reported and managed throughout the life of 
the Rig. 

All Classification and Flag State surveys currently applicable to the Rig have been reviewed 
in order to identify activities relating to the verification of safety critical activities / tasks or 
equipment / systems for which credit may be taken during the operational phase of the Rig. 

5.4.14 Tracking Action Items from Verification 

Seadrill utilises Synergi for planning and tracking improvements and / or corrective actions. 
Verification actions are planned and tracked to ensure they are properly monitored and 
completed. Action plans must not be closed out until all action steps have been fully 
implemented and approved. 
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6 CERTIFICATION 

6.1 Regulatory, Flag & Class Surveys 

As part of the ongoing drive into overall hazard management Seadrill are committed to the 
development of Performance Standards for identified HSE critical systems. Class and Flag 
State Surveys conducted on the vessel provide, in some instances, the necessary 
verification of these performance standards. 

6.2 Current MODU Certification Status 

The following certificates and licenses are mandatory documents required on Seadrill Rigs: 

6.2.1 Class: 

 Certificate of Class 

6.2.2 Flag State: 

According to the Seadrill directives and that of the flag state, the following requirements 
must be met: 

 Certificate of Registration 

 Minimum Safe Manning Certificate (MSMC) 

 Ship Radio Station License 

 International Tonnage Certificate 

 International Load Line Certificate 

 International Oil Pollution Prevention (IOPP) Certificate 

 Mobile Offshore Drilling Unit (MODU) Code Certificate 

6.2.3 Coastal State: 

The West Saturn complies with Coastal State Requirements. 
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APPENDIX INTRODUCTION 

This section of the Safety Case for the West Saturn provides detail on supportive 
documentation, drawings, references and applicable information to support the various 
Safety Case Parts and their integrated sections.  

Appendix Title Description 

A Acronyms Acronyms used throughout the text of the Safety 
Case 

B Key Documentation Documents that are applicable to Safety Case 
Parts that cover both Seadrill Corporate, Region 
and West Saturn requirements 

C Drawings Key Drawings referenced in the Safety Case 

D West Saturn Hazard 
Management 
Reference Studies 

Key study work that has been either used to 
develop the Safety Case or is supportive of 
assumptions or comments made in the Safety 
Case 

E West Saturn Hazard 
Register 

Overall Hazard Register for West Saturn which 
includes the Environmental Impacts and 
Aspects. 

F West Saturn SECE 
listing and 
Performance standards  

Outline of the SECE listing and Performance 
Standards for West Saturn with references to 
their documentation. 

G CV’s and Certification CV’s and Certification of Key Personnel involved 
in the preparation of the MAHRA and Safety 
Case, and those with roles and responsibilities 
for barrier management and integrity. 

 

Note 

It should be noted that not all the information reference resides within the Safety Case 
Document. Risk and Hazard studies and Directives, Manuals and Procedures are referenced 
and underpin the overall Safety Case structure as identified.  

These are available in the Rig system for review with the Safety Case as required and are to 
be assessed during any change that has a direct bearing on either themselves or Safety 
Case. 
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APPENDIX A - ACRONYMS 

Standard Industry abbreviations have been used in this West Saturn Safety Case which are 
utilised by Seadrill. 

Abbreviations 

3rd Edition SI 1974 No 289 - Offshore Installations 

Guidance on design, construction and certification 3rd Edition 1985 

4th Edition SI 1974 No 289 - Offshore Installations: 

Guidance on design, construction and certification 4th Edition 1990 

ABS   American Bureau of Shipping 

AC   alternating current 

ACoP   Approved Code of Practice 

ADC   automatic density control 

AFFF   aqueous film forming foam 

Ahr   amps per hour 

AHSV   anchor handling support vessel 

AHT   anchor handling tug 

AHU   air handling unit 

AIF   annual impairment frequency 

AIR   average individual risk 

ALARP  as low as reasonably practicable 

ANP  National Agency of Petroleum 

API RP  American Petroleum Institute - Recommended Practice 

ASA   Advanced Safety Auditing 

ASME  American Society of Mechanical Engineers 

BA   breathing apparatus 

BASEEFA  British Approvals Service for Electrical Equipment in Flammable Atmospheres 

bbl.   barrel(s) 

BHA     bottom hole assemblies 

BHP   bottom hole pressure 

BOP   blow-out preventer 
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BS EN  ISO British Standard 

BSI     British Standard Institute 

BV  Bureau Veritas 

C  Celsius 

CAA   Civil Aviation Authority 

CCTV   close circuit television 

Cfm   cubic feet per minute 

CFR   Code of Federal Regulations 

CH4   combustible gas 

CHSS   chemical hazard summary sheet 

CO2   carbon di-oxide 

COSC   combined operations safety case 

COSHH  control of substances hazardous to health 

CPU   central processing unit 

CRT   cathode ray tube 

CTU   conductor tensioning unit 

DAC   data acquisition and control 

DC   direct current/daughter craft 

DHSV   down hole safety valve 

DnV   Det Norske Veritas 

DNV/GL Det Norske Veritas / Germanischer Lloyd 

DP   dynamic positioning 

DSV   diving support vessel 

ECC   emergency control centre 

ECR   engine control room 

EDOR   Enhanced drill string test with oil recovery 

EERA   Evacuation, escape and rescue analysis 

EPIRB  Emergency position indicating radio beacon 

ERF   Engineering Request Form 

ERP   Emergency Response Plan 
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EER  Emergency Evacuation Recovery 

ERRV  Emergency response and rescue vessel  

ERRVA  Emergency Response and Rescue Vessel Association  

ESD   Emergency shut-down 

ESDV   Emergency shut-down valve 

ET/R   Emergency transmitter/receiver 

F   Fahrenheit 

FEA   fire and explosion analysis 

Foxboro  I/A system Foxboro Intelligent Automation process control and monitoring 
system 

FRC   fast rescue craft 

ft   feet 

ft/lb   feet/pound(s) 

ft²  square feet 

ft³   cubic feet 

GA   general alarm 

gal   gallon(s) 

GE   General Electric 

GM   centre of gravity to metacentre 

GMDSS  Global Marine Distress Safety System 

gpm   gallons per minute 

HAZOP  hazard and operability study 

HDA   Helideck Assistant 

HLO   Helicopter Landing Officer 

HP   horse power/high pressure/Hewlett Packard 

HP/HT  high pressure/high temperature 

hrs   hours 

HVAC   heating, ventilation, air conditioning 

Hz   hertz 

IADC   International Association of Drilling Contractors 
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IATA  International Air Transport Association 

IBOP   internal blow-out preventer 

ID   inside diameter 

IMDG   International Maritime Dangerous Goods 

IMO  International Maritime Organization 

IR  infra-red 

IRM   inspection repair and maintenance 

IRR  Improvement Request Report 

ISM   international safety management 

IVB  independent verification body 

KEMS  kinetic energy system 

KG   centre of gravity above keel 

kg   kilograms 

KHz   kilohertz 

Kip   1,000 lb 

KVA   kilo volt amps 

KVAR   kilo volt amps reactive 

KW   kilowatts 

Lb   pound(s) (weight) 

LED   light emitting diode 

LEL   lower explosive level 

LOT   leak off test 

LP   low pressure 

LQ   living quarters/accommodation 

LTA   lost time accident 

m   metre 

MAASP  maximum allowable annular surface pressure 

MARPOL  Marine Pollution 

MCB   main circuit breaker 

MCC   motor control centre 
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MCT   multiple cable transit 

MF   marine frequency 

MGS   mud gas separator 

MHz   significant wave height 

MHz   megahertz 

MAHRA major accident hazard risk assessment 

MMI   man machine interface 

MOB   man over-board 

MODU  mobile offshore drilling unit 

MPI   magnetic particle inspection 

MSDS   material safety data sheet 

mt   metric tonnes 

NACE   National Association of Chemical Engineers 

NAMAS  National Measurement Accreditation Service 

NDT   non-destructive testing 

OBM   oil based mud 

OD   outside diameter 

OIM   Offshore Installation Manager 

OIR   Offshore Installation Regulations 

ORQ   oil rig quality 

OSC   on Scene Commander 

OSD   Offshore Safety Division (Health & Safety Executive) 

P   port 

PA   public address system 

PAPA   prepare to abandon platform alarm 

PCB   printed circuit board/poly chloro biphenol 

PETANS  Petroleum Training Association North Sea 

PMC   process monitoring and control 

POB   personnel on-board 

POOH   pulling out of hole 
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ppg   pounds per gallon 

ppm   parts per million 

PRV   pressure relief valve 

Psi   pounds per square inch 

PSV   platform supply vessel 

PTW   permit to work 

PVT   pit volume totaliser 

QA   quality assurance 

QC   quality control 

RIH   run in hole 

RMS   Rig Management System 

ROP   rate of penetration 

ROV   remote operated vehicle 

Rpm   revolutions per minute 

RPU   redundant processing 

S   starboard 

SAR   Search and Rescue 

SART   search and rescue transponder 

SCBA   self-contained breathing apparatus 

SCA  Safety critical activity 

SCE  Safety critical element 

Scf   standard cubic feet 

scfm   standard cubic feet per minute 

SCR   silicon controlled rectifier/slow circulating rate 

SHIDAC structured hazard identification (IADC process) 

SI   Statutory Instrument 

SIMOPS  simultaneous operations 

SITOR  simulated information transmission over radio 

SN   Safety Notice 

SOLAS  Safety of Life at Sea 
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spm   strokes per minute 

SRMR   Subsequent Remedial Measure Report 

SSB   single side band 

SSSV   sub surface safety valve 

SWL   safe working load 

SWP   safe working pressure 

T   tonne 

TAC   Texas Analytical Controls 

TDS   top drive system 

TEMPSC totally enclosed motor propelled survival craft 

TIG   thermal insulating garment 

TLQ   temporary living quarters 

TM   trade mark 

TOFS   time out for safety 

TR   temporary refuge 

Tx/Rx   transmitter/receiver 

UBD   under-balanced drilling 

UHF   ultra high frequency 

UKOOA  United Kingdom Offshore Operators Association 

UL   Underwriters’ Laboratories 

UPS   uninterrupted power supply 

US gal  US gallons 

USA   United States of America 

UV   ultra violet 

V   volts 

VBR   variable bore ram 

Vcf   volt free contacts 

VCR   video cassette recorder 

VDU   visual display unit 

VHF   very high frequency 
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WOAD  World Offshore Accident Database 

WOB   weight on bit 

WOM   Worldwide Oilfield Machinery 

WP   working pressure 
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APPENDIX B – KEY DOCUMENTATION 

Corporate Specific Reference Documents 
 

Doc. No: Document Title 

DIR-00-0001 Seadrill Total Management System 
DIR-00-0003 Audit of Management Systems  
DIR-00-0006 Co-ordination of Audits by Clients and Authorities  
DIR-00-0007 Coordination of Authority Contact and Hearing of Regulations, Class 

Rules, and Standards 
DIR-00-0009 Establishment and Maintenance of Annual Audit Plans  
DIR-00-0010 Flag State Requirements 
DIR-00-0011 Handling of Non-conformities  
DIR-00-0016 Management System Review, Master's Review and Review of Ship 

Security Plan  
DIR-00-0017 Mapping of Working Environment on Offshore Installations in Operation  
DIR-00-0019 HSE Communication  
DIR-00-0020 Permit to Work  
DIR-00-0021 Environmental Management 
DIR-00-0022 House Rules  
DIR-00-0023 IADC HSE Case 
DIR-00-0024 Security  
DIR-00-0025 Rig Induction 
DIR-00-0028 Dropped Objects Prevention Scheme (DROPS)  
DIR-00-0029 HSE Event Investigation  
DIR-00-0030 Personal Protective Equipment (PPE)  
DIR-00-0032 Drugs and Alcohol  
DIR-00-0034 Risk Analysis  
DIR-00-0036 Emergency Preparedness  
DIR-00-0037 Offices and Land Bases  
DIR-00-0038 HSE Inspections  
DIR-00-0070 Recruitment  
DIR-00-0073 Health Management System  
DIR-00-0074 Performance Appraisal  
DIR-00-0075 Training  
DIR-00-0081 Contract Management  
DIR-00-0087 Purchasing  
DIR-00-0100 Seadrill Asset Management System 
DIR-00-0109 Well Integrity and Well Control  
DIR-00-0114 Warranty Claim  
DIR-00-0122 Reporting and Follow-up of Observations  
DIR-00-0124 Class Activities  
DIR-00-0125 Contracting Principles  
DIR-00-0127 Technical Inspection  
DIR-00-0129 Internal Control Structure 
DIR-37-0015 Management of Change Requests  
DIR-37-0016 Short Service Employee  
DIR-37-0041 Media Response Plan  
DIR-37-0053 Emergency Management  
DIR-37-0065 Marine Manual 
DIR-37-0082 HSE Event Reporting  
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DIR-37-0094 Competence Assurance  
DIR-37-0140 Transferring Units Between Regions  
DIR-37-0141 Lubrication Fluids Management  
DIR-37-0147 Risk Assessment  
DIR-37-0151 Lifting of personnel  
DIR-37-0153 Energy Isolation  
DIR-37-0157 Confined Space Entry  
DIR-37-0158 Rig Performance (KPI) Monitoring  
DIR-37-0159 Offshore Induction (New Hires)  
DIR-37-0161 Technical Safety Alerts, Product Advisories, Product Bullet Handling  
DIR-37-0162 Hot work  
DIR-37-0163 Management of Service Providers  
DIR-37-0165 Shaffer / NOV Subsea BOP Standards  
DIR-37-0254 Supply Chain Manual  
DIR-37-0276 Medic  
DIR-37-0279 STAR Observations  
FRM-37-0138 Risk Matrix  
JDR-37-0006 Safety Training Officer  
JDR-37-0007 Safety Officer 
SYS-00-0003 TMS User Guide 

 

 Corporate Policies 

Doc. No: Document Title 

POL-00-0001 Quality policy  
POL-00-0002 Information services policy  
POL-00-0003 Health Policy 
POL-00-0004 Environmental Policy 
POL-00-0005 Safety Policy 
POL-00-0006 Training and competence development policy  
POL-00-0007 Diversity policy  
POL-00-0009 Communication policy  
POL-00-0010 Operations policy  
POL-37-0001 Ethical Conduct policy  

 
Regional Specific Reference Documents 

Doc. No: Document Title 

PRO-01-0202 Environmental Management for Brazil  
PRO-01-0205 Onshore Contingency for Brazil  
PRO-01-0894 Personnel Change Management for Brazil  
PRO-02-0017 Identification, Assessment and Monitoring of Legal Requirements for 

Brazil 
PRO-02-0021 Incident: Classifications Reports and Legal Requirements in Brazil  
PRO-02-0026 QHSE Audits in Brazil  
PRO-02-0027 HSE Monitoring - Brazil 
PRO-02-0032 Temporary Equipment Installation and Changes (Brazil Region)  
PRO-02-0042 Substance Abuse Program for Brazil  
PRO-02-0044 Handling and Risk Assessment of Chemicals  
PRO-02-0053 Brazil Training Requirements  
PRO-02-0058 Waste Management for Brazil  
PRO-02-0063 Summary of Operational Boundaries and Simultaneous Operations 

(SIMOPS) in Brazil Region  
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PRO-02-0066 Critical Equipment, Systems and Procedures  
PRO-02-0070 Medical Emergency Response Plan  
PRO-08-0008 Competence Assurance for Brazil  
PRO-37-0436 Control of Potable Water  
PRO-37-0446 Ergonomics at the Computer Workstation  
PRO-37-0496 Establishing an IADC HSE Case 
PRO-37-0498 Emergency Response Exercises and Training  
PRO-37-0506 Handling of Radioactive Sources  
PRO-37-0510 Hygiene and Safe Food Handling  
PRO-37-0514 Management of Medicine/Drug on Offshore Installations  
PRO-37-0516 Medics Process in Case of Death Onboard  
PRO-37-0517 Offshore Health Service  
PRO-37-0519 Health and Wellness for Hot and Cold Weather Operations  
PRO-37-0522 Pharmaceutical Inspection and Internal Audit of Medic Functions  
PRO-37-0523 Report of Possible Work-Related Disease  
PRO-37-0558 Generic Tropical Weather Plan  
PRO-37-0560 Handling Explosives and Radio Silence  
PRO-37-0566 Principal Requirements for Simultaneous Operations of Drilling Units 

with Two Derricks or Office Stations  
PRO-37-0570 Risk Analysis / Design Review  
PRO-37-0580 Requirements for Drilling and Well Operations  
PRO-37-0617 POB Control  
PRO-37-2233 Induction Program for Brazil Region  
PRO-82-0039 Document Control and Management 

 

West Saturn Specific Reference Documents 

 
Doc. No: Document Title 

DIN-04-3658 Well Testing  
DIN-86-0016 Man Riding / Maintenance Basket Operation  
PRO 37-1449 West Saturn DP Operations  
PRO-04-1678 Dead Ship Recovery  
PRO-37-0368 Emergency Towing  
PRO-37-1196 Ballast Water Management Plan  
PRO-37-1259 Contingency Manual  
PRO-37-1260 Operation in Severe Weather  
PRO-37-1295 Flag State Requirements 
PRO-37-1312 Waste Management  
PRO-37-1318 Shallow Gas Emergency Response  
PRO-37-1331 Well Control Drills  
PRO-37-1380 Well Testing  
PRO-37-1440 Helideck Operations  
PRO-37-1441 Supply Vessel Operation  
PRO-37-1443 Transfer of Bunker or Oils from Vessel to Vessel  
PRO-37-1473 Transit and Bridge Management  
PRO-37-1919 Marine Operation Manual  
PRO-37-2197 Shipboard Oil Pollution Emergency Plan (SOPEP) Manual  
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APPENDIX C – DRAWINGS 

West Saturn Referenced Drawings 

 
Reference Safety Case 

Parts 

Applicability Presented in 

Appendix C 

General Arrangements 3,4 and 5 Information on 
layouts supporting 
descriptive text, 
EER and MAHRA 

Drawings 
provided 

Hazardous Area layout 
drawings 

3 and 4 Supporting 
descriptive text, 
ESSA and MAHRA 

Drawings 
provided 

Fire Control and Safety 
Plans 

3,4 and 5 Supporting 
descriptive text, 
MAHRA and EER 
functions 

Drawings 
provided 

Escape Route Drawings 3,4 and 5 Supporting 
descriptive text, 
MAHRA and EER 
functions 

Drawings 
provided 

West Saturn Station Bill 2,4 and 5 Supporting 
descriptive text, 
MAHRA and EER 
functions 

Drawings 
provided 

Ballast System P&ID  3 and 4 Supporting 
descriptive text, 
MAHRA and EER 
functions 

Drawings 
provided 

Mud and Cement System 
P&ID 

3 and 4 Supporting 
descriptive text, 
ESSA and MAHRA 

Drawings 
provided 

Drain System P&ID 3 and 4 Supporting 
descriptive text, 
ESSA and MAHRA 

Drawings 
provided 

Single Line Diagrams 3 and 4 Supporting 
descriptive text, 
ESSA and MAHRA 

Drawings 
provided 

MPD Package 3 and 4 Supporting 
descriptive text 
and MAHRA 

Drawings 
provided 
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APPENDIX D – WEST SATURN HAZARD MANAGEMENT REFERENCE 

STUDIES 

The following studies support the overall hazard management envelope for West Saturn and 
have been derived during design the lifecycle of the Rig. These are referenced within the 
Safety Case and are a critical part of the ALARP demonstration process. 

The referenced documentation does not form part of the appendix as paper copies and are 
within the hazard data based for West Saturn which is available on the West Saturn. 

Study  Coverage 

West Saturn Hazard Register MAHRA 
- HRM-SD-WSN-002-2018 

Updates former Hazard Register and bowties 

Performance Standards Report –  
HRM-SD-WSN-003-2018 
 
Verification Scheme Report –  
HRM-SD-WSN-004-2018 

Provides full listing of Performance Standards with 
Verification Scheme 
 

QRA report and appendix B Explosion 
Analysis Quantitative Risk Analysis - 
ST-05044-2, Rev 3, September 2014 

Confirmation of protection from explosion events 
- No impairment to the lifeboats at the 
accommodation, allowing evacuation if needed. 
- The accommodation is expected to withstand 
the modelled explosion events. 

Emergency System Survivability 
Analysis - ST-05044-7, Rev 4, 
October 2014 

This report documents an Emergency Systems 
Survivability Analysis (ESSA). The purpose of the 
ESSA is to:  
-identify the emergency systems that are required 
to survive each major accident hazard (MAH);  
-assess the potential for impairment of the 
emergency system during an MAH for which it is 
required to function; and  
-assess the criticality of each emergency system 
to consider the consequences of failure of the 
emergency system regarding the muster facility.  
This is demonstrated in this report linked to the 
PFEER and QRA reports. 
 

Escape, Evacuation and Rescue 
Analysis - ST-05044-3, Rev 4, 
October 2014 

Review of the arrangement of EER facilities on 
the installation. This was found to be acceptable 
and fed into the ESSA, PFFER assessment, QRA 
and HazId reports. 
 

MPD Package HazId & HazOp reports Provided input to the overall assessment process 
to determine any additional hazard or impairment 
to established SECE/SCA functionality or demand 
requirement. 
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APPENDIX E – WEST SATURN HAZARD REGISTER 

The West Saturn Hazard Register provides a detailed record of the overall Hazard 
Management results for West Saturn as outputs from the studies listed within appendix D of 
the Safety Case. 

The register is designed so it can be not only used as a key reference and underpinning 
document for the Safety Case but also as a standalone to be used in operation, design or 
other applicable reviews to ensure that its content and that of referenced studies are not 
being impaired by change thus potentially impacting upon the ALARP status or West Saturn. 

The Hazard register further houses Environmental Aspects and Impacts due to their link with 
the overall SECE and SCA barrier management and environmental hazard consequence 
outcomes. 

Reference Contents 

E1 Hazard Identification Tables 

E2 MAH Bowties 

E3 Consequence Summary Table 

E4 Hazard Assessment Summary Table 

E5 SECE Register 

E6 SCA Register 

E7 Accountabilities and Responsibilities Register 

E8 Environmental Impacts and Aspects Register 

E9 SOOB 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

Appendix E 

 

Iss 01 / Rev 00 Hard copies are not controlled Page 17 of 217 
Rev Date: 14th February 2018  Safety Case  

 

E.1 Hazard Identification Tables 

The following tables represent the results of a formal hazard identification and hazard 
screening exercises for West Saturn to determine those hazards or potential high 
consequence / escalating events that required further assessment by semi quantitative 
assessment. It further served to support the initial Major Accident Hazard listing for West 
Saturn. 

These tables form an integral part of the Major Accident Hazard Risk Assessment (MAHRA) 
undertaken on West Saturn and lay the foundation for the overall hazard management 
process. The MAHRA (HRM-SD-WSN-002-2018) provides full detail and process supporting 
the presented tables and their hazard ranking using the established Seadrill Risk Matrix and 
criteria. 
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No.: 1 General Operations 

 

Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

1.1 

 

 

 

 

 

Loss of 

crane 

control 

while 

lifting 

equipment / 

materials 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Crane mechanical / 

electrical failure 

 Lifting gear / 

accessories failure 

 Human error 

 Radio 

communication 

failure 

 Extreme weather 

conditions (e.g., 

swells, wind, heavy 

rain, etc) 

Dropped 

objects causing 

personnel 

injury 

People 1 C 

 

  Operating 

procedures 

defining 

weather 

conditions to 

crane 

operations 

 Operating 

procedures for 

crane 

operations – 

lifting manual 

 Operation with 

banksman 

 Crane Daily 

check list 

 Crane 

instrumentation 

reading wind 

limit 

 Load check cell 

 Trained/certified 

crane operators 

 Crane 

Maintenance 

 Certified cranes 

 Load tests for 

the cranes 

 Radio UHF 

channels 

communication 

for cranes 

operation inside 

the drilling unit 

 Emergency 

Response Plan 

People 1 D 

 

  H-06 Objects 

Lifted at Height - 

Crane / Deck 

✔ 



  

Dropped 

objects causing 

damages to 

equipment 

and/or the 

drilling unit 

Asset 4 C  Asset 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Damages to 

the crane 

Asset 4 D  Asset 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Dropped 

objects causing 

environmental 

impact (oil 

leakages to the 

sea) 

Environment 1 D  Environment 2 

 

 

 

 

D 

 

 

 

 

  H-03 

Hydrocarbons in 

Sea Floor 

Infrastructure  

 H-06 Objects 

Lifted at Height - 

Crane / Deck 

✔ 



✔ 



 

Dropped 

objects causing 

image damage  

Reputation 1 D  Reputation 3 D   H-03 

Hydrocarbons in 

Sea Floor 

Infrastructure  

 H-06 Objects 

Lifted at Height - 

Crane / Deck 

✔ 
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No.: 1 General Operations 

 

Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

 Certification of 

crane operators 

versus lifting 

operations with 

supply vessels / 

on board lifts / 

personnel lifting 

 Work permit 

procedures (for 

special and 

heavy lifts) 

 Overloading 

emergency 

controls 

1.2 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dropped 

Objects 

 Poor housekeeping 

 Loss of structure 

integrity of the 

drilling unit 

 Lack of general 

maintenance on the 

drilling unit 

 Simultaneous 

activities 

(operation/operation 

and/or maintenance) 

 Extreme weather 

conditions (e.g., 

swells, wind, heavy 

rain, etc) 

 Objects loose inside 

baskets or inside the 

tubings or even on 

top of containers 

 Tools not properly 

secured when 

carrying or handling 

it 

Dropped 

objects causing 

personnel 

injury 

People 1 C 

 

  Housekeeping 

inspection 

 Hazard hunt 

 Derrick log book 

 Trained 

operators 

 Tool box talking 

 General 

maintenance of 

the drilling unit 

 Safety barriers 

 Use of PPE 

 Emergency 

Response Plan 

 Drops inspection 

 Monthly check 

for dropped 

objects for all 

cranes areas and 

lifeboat/life rafts 

stations 

People 1 D 

 

  H-06 Objects 

Lifted at Height - 

Crane / Deck 

 H-07 Objects 

Lifted at Height - 

Derrick / Drill Floor 

✔ 



  

Dropped 

objects causing 

damages to 

equipment 

and/or the 

drilling unit 

Asset 4 C  Asset 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Dropped 

objects causing 

environmental 

impact (oil 

leakages to the 

sea) 

Environment 1 D  Environment 2 D   H-03 

Hydrocarbons in 

Sea Floor 

Infrastructure  

 H-06 Objects 

Lifted at Height - 

Crane / Deck 

 H-07 Objects 

Lifted at Height - 

Derrick / Drill Floor 

✔ 



✔ 
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No.: 1 General Operations 

 

Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

Dropped 

objects causing 

image damage  

Reputation 1 D   Use of safety 

lanyards for 

tools 

 Red Zone 

Reputation 3 D   H-03 

Hydrocarbons in 

Sea Floor 

Infrastructure 

 H-06 Objects 

Lifted at Height - 

Crane / Deck 

 H-07 Objects 

Lifted at Height - 

Derrick / Drill Floor 

✔ 



  

1.3 

 

 

 

 

 

 

 

 

 

 

 

Loss of 

containment 

of 

flammable 

material 

 Leakage of valves, 

flanges and gaskets 

in pipelines located 

in the drilling unit 

 Leakage of hoses 

inside the drilling 

unit 

 Leakage of tanks, 

gallons, and other 

containers inside the 

drilling unit 

 Human error 

 Mechanical impact 

on tanks, gallons, 

and other containers 

inside the drilling 

unit 

 Tanks Overflow 

(instrumentation 

failure) 

 Dropped Objects 

 Loss of containment 

while transferring 

chemicals (diesel / 

bentonite / barite) 

Leakage of 

flammable 

material 

causing 

explosive 

atmosphere 

(fire / 

explosion) - 

personnel 

injury 

People 1 C   General 

maintenance of 

the drilling unit 

 Fire and gas 

detection 

 Firefighting 

system 

 Emergency 

Response Plan 

 SOPEP Plan 

 Work permit 

procedures 

 Critical valves 

identification 

and 

maintenance 

 Watch man 

during 

transference 

 CCTV monitoring 

 Certified hoses 

 Operating 

procedure for oil 

and chemicals 

transferring 

People 1 D   H-01 

Hydrocarbons in 

Formation during 

Drilling 

 H-02 

Hydrocarbons in 

Formation during 

Well Testing 

 H-04 Combustible 

Materials (e.g. 

Accommodations, 

Machinery 

Space(s), Storage 

area(s)) 

✔ 



  

Leakage of 

flammable 

material 

causing 

explosive 

atmosphere 

(fire / 

explosion) - 

material 

damage 

Asset 1 C  Asset 1 D   H-01 

Hydrocarbons in 

Formation during 

Drilling 

 H-02 

Hydrocarbons in 

Formation during 

Well Testing 

 H-04 Combustible 

Materials (e.g. 

Accommodations, 

Machinery 

✔ 
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Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

from/to supply 

vessel - Supply 

transferring 

operations (see 3.3) 

 Pumps 

maintenance 

 Hoses blocked 

device for wrong 

disconnection 

(quick 

disconnection 

system) 

 Shut down 

button 

 Trained 

operators 

Space(s), Storage 

area(s)) 

Leakage of 

flammable 

material 

causing 

explosive 

atmosphere 

(fire / 

explosion) - 

environmental 

impact 

Environment 1 C  Environment 1 D   H-01 

Hydrocarbons in 

Formation during 

Drilling 

 H-02 

Hydrocarbons in 

Formation during 

Well Testing 

 

✔ 



✔ 



 

Leakage of 

flammable 

material 

causing 

explosive 

atmosphere 

(fire / 

explosion) - 

image damage 

Reputation 1 C  Reputation 1 D   H-01 

Hydrocarbons in 

Formation during 

Drilling 

 H-02 

Hydrocarbons in 

Formation during 

Well Testing 

 H-04 Combustible 

Materials (e.g. 

Accommodations, 

Machinery 

Space(s), Storage 

area(s)) 

✔ 



  

1.4 Loss of 

control of 

hydraulic 

system 

 Lines / hoses / 

connections failure 

 Overpressure 

 Black out 

Stop of Drilling 

Operations 

Asset 4 D   Hydraulic 

Accumulators 

Asset 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 
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 Mechanical failure of 

the hydraulic units 

 Mechanical impacts 

at the hydraulic unit 

(e.g., dropped 

object) 

 Human error 

 Lack of maintenance 

 Instrumentation 

failure 

Equipment / 

material 

damages 

Asset 4 D   Hydraulic 

system 

maintenance 

 Hoses 

certification 

 Safety valves 

(when 

applicable) 

 Periodic 

Inspections 

 Work permit 

procedures 

 Safety barriers 

 Trained 

operators 

 Emergency 

Response Plan 

 SOPEP Plan 

Asset 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Oil spill 

(environmental 

impact) 

Environment 3 D  Environment 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

  

✔ 



Personnel 

injury 

People 1 C  People 1 D   H-11 Moving / 

Rotating / 

Pressurized 

Equipment 

✔ 



  

1.5 Hydrogen 

Sulphide / 

CO2 

intake 

through 

HVAC to the 

living 

quarters 

 Release of Hydrogen 

/ CO2 sulphide 

upwind the HVAC 

 Loss of control of 

flammable and toxic 

(H2S) material in the 

rotary table – Drilling 

/ casing operations 

(see 4.8) 

 Loss of control of 

flammable and toxic 

(H2S) material - Well 

Test operations (see 

5.1) 

People 

exposure to 

Hydrogen 

Sulphide / CO2 

causing 

personnel 

injury 

People 1 C   Gas detection at 

the HVAC intake 

 Gas detection 

inside the living 

quarters 

 Positive 

pressure inside 

living quarters 

 Masks with 

breathing 

apparatus 

distributed in 

the living 

quarters 

 Emergency 

Response Plan 

 Emergency 

response plan 

drills 

People 1 D   H-01 Hydrocarbons 

in Formation during 

Drilling 

 H-02 Hydrocarbons 

in Formation during 

Well Testing 

 H-12 Asphyxiates 

(e.g., Inerting Gases) 

✔ 
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 Fire and gas 

detection 

 Firefighting 

system 

 Dampers 

Fire inside the 

living quarters 

(see 1.6) 

           

1.6 Fire inside 

the living 

quarters 

 Overload in electric 

devices or 

installations 

 Human error (e.g., 

smoking in an 

inappropriate area) 

 Mixture of chemical 

substances not 

properly identified 

 Hydrogen sulphide / 

CO2 intake through 

HVAC to the living 

quarters (see 1.5) 

 Accumulation of dust 

in exhaust from 

laundry machines 

 Blocked vent ducts in 

cabins 

 Galley dirty due to 

grease traps 

Fire inside the 

living quarters 

leading to 

people injury 

People 1 C   Trained 

operators 

 General 

maintenance of 

the drilling unit 

 Emergency Shut 

Down (ESD) 

 Dampers 

 Fire and gas 

detection 

 Emergency 

Response Plan 

 Firefighting 

system 

 Regular 

inspections and 

maintenance / 

cleaning in the 

exhaust system 

 Regular 

inspections and 

cleaning in the 

cabins 

 Trained crew to 

not block vent 

ducts 

 Trained 

stewards to 

People 1 D   H-04 Combustible 

Materials (e.g. 

Accommodations, 

Machinery Space(s), 

Storage area(s)) 

✔ 



  

Fire inside the 

living quarters 

leading to 

material 

damage 

Asset 1 D  Asset 4 D   H-04 Combustible 

Materials (e.g. 

Accommodations, 

Machinery Space(s), 

Storage area(s)) 

✔ 
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report blocked 

vent ducts 

 Regular 

Inspection for 

cleaning of 

grease trap 

1.7 Fire  Overheating in the 

main transformer 

 Overheating in the 

power distribution 

rooms (Switchboard 

room) 

 Overheating in 

power generators 

 Overheating in the 

laundry equipment 

 Overheating in the 

industrial kitchen 

equipment 

 Overheating in the 

air conditioning 

system (HVAC) 

Fire leading to 

people injury 

People 1 C   Trained 

operators 

 Heat detectors 

 Fire detectors 

 Smoke detectors 

 Temperature 

sensors 

connected to 

the main control 

room 

 Monitoring 

cameras 

 Observation 

system 

 General 

maintenance of 

the drilling unit 

 Emergency 

Response Plan 

 Firefighting 

system 

People 1 D   H-04 Combustible 

Materials (e.g. 

Accommodations, 

Machinery Space(s), 

Storage area(s)) 

✔ 



  

Fire leading to 

material 

damage 

Asset 1 D  Asset 4 D   H-04 Combustible 

Materials (e.g. 

Accommodations, 

Machinery Space(s), 

Storage area(s)) 

✔ 
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2.1 Loss of 

drilling 

unit 

structure 

i.e., stability 

integrity 

 Structural fatigue 

 Stability margin 

overload 

 Over pressuring 

of tanks 

 Water Hammer 

 Extreme weather 

conditions 

 Human Error 

 Collision with 

supply or 

merchant vessels 

(see 2.3) 

 Loss of integrity 

of Derrick - 

Drilling /casing 

operations (see 

4.1) 

 Loss of ballasting 

control (see 2.2) 

 Cargo Plan failure 

Drilling unit 

capsized or 

sinking 

(material 

damage) 

Asset 1 C   Drilling unit 

certification 

(class inspection) 

 Tanks 

instrumentation 

and monitoring 

controls 

 Monitoring 

cargo plan 

according VCG 

margin 

 Drilling unit 

insurance 

Asset 1 D  

 

 H-10 Marine Traffic 

/ Debris 

 H-13 Floating 

Vessel 

 H-14 Structural 

Failure 

✔ 



  

Drilling unit 

capsized or 

sinking (people 

injury) 

People 1 C  People 1 D   H-10 Marine Traffic 

/ Debris 

 H-13 Floating 

Vessel 

 H-14 Structural 

Failure 

✔ 



  

Drilling unit 

capsized or 

sinking 

(environmental 

impact) 

Environment 1 C  Environment 3 D   H-10 Marine Traffic 

/ Debris 

 H-13 Floating 

Vessel 

 H-15 Vessel Transit 

✔ 



✔ 



 

Drilling unit 

capsized or 

sinking (image 

damage) 

Reputation 1 C  Reputation 1 D   H-10 Marine Traffic 

/ Debris 

 H-13 Floating 

Vessel 

 H-15 Vessel Transit 

✔ 



  

2.2 Loss of 

ballasting 

control 

 Ballast valve 

failure opened 

 Ballast pumps 

failure 

 Control panel 

failure 

 Human error 

 Cargo Plan failure 

Drilling unit 

capsized or 

sinking 

(material 

damage) 

Asset 1 C   Ballast operating 

procedures 

 Ballast system 

maintenance 

 Stand by pump 

(2 ballast pumps 

operating) 

 Trained 

operators 

 Emergency 

Response Plan 

 Monitoring 

cargo plan 

Asset 1 D   H-13 Floating 

Vessel 

 H-15 Vessel Transit 

 

✔ 



  

Drilling unit 

capsized or 

sinking (people 

injury) 

People 1 C  People 1 D   H-13 Floating 

Vessel 

 H-15 Vessel Transit 

 

✔ 



  

Drilling unit 

capsized or 

sinking 

(environmental 

impact) 

Environment 1 C  Environment 3 D   H-13 Floating 

Vessel 

 H-15 Vessel Transit 

 

✔ 



✔ 
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Drilling unit 

capsized or 

sinking (image 

damage) 

Reputation 1 C  according VCG 

margin 

 Drilling unit 

insurance 

Reputation 1 D   H-13 Floating 

Vessel 

 H-15 Vessel Transit 

 

✔ 



  

Trim and list Asset 5 C  Asset 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Loss of drilling 

unit structure 

i.e., stability 

integrity (see 

2.1) 

           

2.3 Collision 

with supply 

or merchant 

vessels 

 Loss of Position 

(see 2.6) 

 Supply or 

merchant vessel 

loss of control 

(e.g. loss of 

thruster) 

 Extreme weather 

conditions (e.g. 

swell, wind, 

heavy rain, etc) 

 Human error 

 Communication 

failure 

Collision 

causing 

personnel injury 

People 1 D   WSOG (Well 

Specific 

Operation 

Guidelines) 

procedures 

 ARPA (Automatic 

Radar Plotting 

Aid) / AIS 

(Automatic 

Identification 

System) 

 Communications 

System (radio 

VHF, SSB) 

 Search light 

(signalisation) 

 Fog horn (sound 

signalisation) 

 Visual inspection 

(watch man) 

 Trained 

operators 

 Emergency 

Response Plan 

People 4 D   H-10 Marine Traffic 

/ Debris ✔ 



  

Collision 

causing oil / 

chemical 

discharge to the 

sea 

(environmental 

impact) 

Environment 1 D  Environment 2 D 

 

  H-08 Vessel on 

Location 

 H-10 Marine Traffic 

/ Debris 

 H-14 Structured 

Vessel 

✔ 



✔ 



 

Collision 

causing 

damages to the 

drilling unit 

Asset 1 D  Asset 3 D   H-10 Marine Traffic 

/ Debris ✔ 



  

Collision 

causing image 

damages 

Reputation 4 D  Reputation 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   



 
 

Appendix E 

 

Iss 01 / Rev 00 Hard copies are not controlled Page 27 of 217 
Rev Date: 14th February 2018  Safety Case  

 

No.: 2 Marine Operations 
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 Check the 

weather forecast 

periodically 

 Ship barometer / 

thermometer 

 500 m safety 

zone procedures 

 Drilling unit 

insurance 

 Regular collision 

drills 

 Proper Lookout 

done by bridge 

personnel 

 Rig to be 

considered as 

restricted 

maneuverable 

vessel 

Loss of drilling 

unit structure 

i.e., stability 

integrity (see 

2.1) 

           

Loss of Position 

(see 2.6) 

           

2.4 Loss of 

control 

during 

drilling 

unit towing 

 Towing cables 

rupture 

 Tug / AHTS 

mechanical / 

electrical failure 

 Human error 

Cables rupture 

leading to 

people injury or 

man overboard 

People 2 D   Follow SOLAS, 

IMO and all 

other maritime 

international 

requirements 

during towing 

 Certified cables 

 Certified AHTS 

People 3 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Collision 

between AHTS 

and Drilling unit 

(material 

damages) 

Asset 3 D  Asset 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 
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 Collision with 

supply or 

merchant vessels 

 Extreme weather 

conditions 

Collision 

between AHTS 

and Drilling unit 

(people injury) 

People 2 D   Trained 

operators 

 Nautical 

standards 

communications 

and signalisation 

procedures 

 Emergency 

Response Plan 

 Comply with 

collision 

regulation 

People 3 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Collision 

between AHTS 

and Drilling unit 

causing oil 

leakages 

(environmental 

impact) 

Environment 3 D  Environment 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Stop operations Asset 4 D  Asset 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

2.5 Loss of 

Position 

 DP system and 

peripheries 

failure 

 Human error 

 Extreme weather 

conditions (e.g., 

swells, wind, 

heavy rain, etc) 

 Flood in the 

thruster room 

 ROV faults the 

propeller 

 Power 

management 

failure 

 Loss of position 

reference system 

(DGPS, acoustic) 

 Collision with 

supply or 

merchant vessels 

(see 2.3) 

Stop operations Asset 4 D   DP system 

maintenance 

 Trained 

operators 

 Check the 

weather 

forecast 

periodically 

 WSOG (well 

specific 

operation 

guidelines) 

procedures 

 DP operator 

constantly 

monitoring 

the Position 

 Reference 

Sensors (PRS) 

 DP operator 

monitor 

operational 

parameters 

Asset 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 
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 Fuel 

contamination 

 Fire/explosion in 

the thruster or 

engine room 

 Loss of electric 

power 

(momentary or 

longer) - Utilities 

and services (see 

7.1) 

 Faulty thruster in 

reverse power 

 Human error 

(accidental 

activation of ESD 

button) 

 Emergency 

Response Plan 

 Regular Test 

of Stop 

Buttons 

(thrusters) 

Collision with 

supply or 

merchant 

vessels (see 2.3) 

           

Loss of crane 

control while 

transferring 

cargo from/to 

supply vessels - 

Supply 

transferring 

operations (see 

3.1) 

           

Loss of basket 

control while 

transferring 

personnel 

from/to support 

vessel - 

Supply 

transferring 

operations (see 

3.2) 

           

Loss of 

containment 

while 

transferring 

chemicals 

(diesel / 

bentonite / 
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barite) from/to 

supply vessel - 

Supply 

transferring 

operations (see 

3.3)  

Loss of wellbore 

control (subsea) 

– Drilling 

Operations 

(see 4.2) 

           

Loss of 

Helicopter 

control while 

taking off 

/landing -  

Supply 

transferring 

operations (see 

3.4) 

           

2.6 Loss of 

propulsion 

during 

drilling 

unit 

navigation 

 Power 

management 

failure 

 Engine 

mechanical / 

electrical failure 

 Lack of fuel 

 Fuel 

contamination 

 Flood in the 

thruster room 

 Fire/explosion in 

the thruster or 

engine room 

Operation 

delayed 

Asset 4 D   Engine 

maintenance 

 Fuel level control 

 Fuel quality 

monitoring 

 ARPA (Automatic 

Radar Plotting 

Aid) / AIS 

(Automatic 

Identification 

System) 

 Visual inspection 

(watch man) 

Asset 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Collision with 

fixed structures 

or vessels 

causing 

damages to the 

drilling unit  

Asset 1 D  Asset 3 D   H-08 Vessel on 

Location 

 H-15 Vessel Transit 

✔ 



  

Collision with 

fixed structures 

or vessels 

causing 

personnel 

injury 

People 4 D  People 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 
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 Fishing net / 

buoys faults the 

propeller 

 Loss of electric 

power 

(momentary or 

longer)- Utilities 

and services (see 

7.1) 

 Human error 

(accidental 

activation of ESD 

button) 

Collision with 

fixed structures 

or vessels 

causing 

environmental 

impact 

Environment 1 D   Communications 

System (radio 

VHF, SSB) 

 Sharp lookout 

during 

navigation 

 Emergency 

Response Plan 

Environment 4 D   H-08 Vessel on 

Location 

 H-15 Vessel Transit 

✔ 



✔ 



 

Collision with 

fixed structures 

or vessels 

causing image 

damage 

Reputation 4 D  Reputation 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 
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3.1 Loss of crane 

control 

while 

transferring 

cargo 

from/to 

supply 

vessels 

 Crane 

mechanical / 

electrical failure 

 Lifting 

accessories 

failure 

 Human error 

 Extreme 

weather 

conditions (e.g., 

swells, wind 

heavy rain, etc) 

 Supply vessel 

Loss of position 

 Drilling unit loss 

of position 

 Loss of Position – 

Marine 

Operations (see 

2.6) 

 Radio 

Communication 

failure 

Dropped 

objects causing 

personnel injury 

People 1 C 

 

  Operating 

procedures 

defining weather 

conditions to 

crane operations 

 Operating 

procedures for 

crane operations 

 Trained / 

certified crane 

operators 

 Crane 

Maintenance 

 Certified cranes 

 Load tests for the 

cranes 

 Supply vessel DP 

system 

 Communication 

procedures 

between the 

drilling unit and 

the supply vessel 

 Work permit 

procedures (for 

special and heavy 

lifts) 

 Radio 

Communication 

via VHF channels 

between the 

drilling unit and 

the supply vessel 

People 1 D 

 

  H-06 Objects Lifted 

at Height - Crane / 

Deck 

✔ 



  

Dropped 

objects causing 

damages to the 

drilling unit 

Asset 4 C  Asset 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Dropped 

objects causing 

damages to the 

supply vessel 

Asset 4 C  Asset 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Loss of 

equipment / 

material during 

the lifting 

operation 

(financial 

damages) 

Asset 4 C  Asset 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Loss of 

equipment / 

material during 

the lifting 

operation 

Causing 

environmental 

impact 

Environment 4 D  Environment 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 
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Loss of 

equipment / 

material during 

the lifting 

operation 

causing image 

damage 

Reputation 5 D   Emergency 

Response Plan 

 Overloading 

emergency 

controls 

 Certification of 

crane operators 

versus lifting 

operations with 

supply vessels / 

on board lifts / 

personnel lifting 

Reputation 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

3.2 Loss of 

basket 

control 

while 

transferring 

personnel 

from / to 

support 

vessel 

 Basket failure 

 Crane 

mechanical / 

electrical failure 

 Lifting 

accessories 

failure 

 Human error 

 Extreme 

weather 

conditions (e.g., 

swells, wind, 

heavy rain, etc) 

Man overboard 

causing people 

injury 

People 2 D   Operating 

procedures 

defining weather 

conditions to 

crane operations 

 Operating 

procedures for 

crane operations 

 Trained/certified 

crane operators 

 Crane 

Maintenance 

 Certified cranes 

People 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

Regarded as ‘Other 

workplace hazard’ 
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 Loss of position 

of the support 

vessel 

 Loss of position 

of the Drilling 

unit 

 Loss of Position – 

Marine 

Operations (see 

2.6) 

Man overboard 

causing image 

impact 

Reputation 5 D   Load tests for the 

cranes 

 Communication 

procedures 

between the 

drilling unit and 

the supply vessel 

 Certified baskets 

 Training for 

transferred 

personnel 

through the 

basket 

 Operations 

during night time 

with sufficient 

lighting 

 Work permit 

procedures 

 Lifting gear 

inspection 

 Check the 

weather forecast 

periodically 

 Use of PPE 

 Emergency 

Response Plan 

Reputation 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

3.3 Loss of 

containment 

while 

transferring 

chemicals 

(diesel / 

bentonite / 

barite) from 

/ to 

 Hose failure 

 Connections 

failure 

 Transfer pumps 

failure 

 Human error 

 Loss of position 

(i.e., drilling unit 

or supply vessel) 

Hose 

disconnection / 

rupture causing 

personnel injury 

People 2 D   Watch man 

during 

transference 

 CCTV monitoring 

 Certified hoses 

 Operating 

procedure for oil 

and chemicals 

transferring 

People 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Hose 

disconnection / 

rupture causing 

material 

damages 

Asset 5 D  Asset 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 
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supply 

vessel 

 Extreme 

weather 

conditions 

 Connections 

mismatched 

 Loss of Position – 

Marine 

Operations (see 

2.6) 

Hose 

disconnection / 

rupture causing 

oil / chemicals 

discharge to the 

sea - 

environmental 

impact 

Environment 3 D   Pumps 

maintenance 

 Hoses blocked 

device for wrong 

disconnection 

(quick 

disconnection 

system) 

 Shut down 

button 

 Trained 

operators 

 Emergency 

Response Plan 

 Work permit 

procedures 

 Tanks monitoring 

levels during the 

transference 

 Communication 

procedures 

between the 

drilling unit and 

the supply vessel 

 Regular drills 

Environment 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Hose 

disconnection / 

rupture causing 

oil / chemicals 

discharge to the 

sea (image 

damages) 

Reputation 4 D  Reputation 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Hose 

disconnection / 

rupture causing 

oil / chemicals 

discharge to the 

sea (financial 

loss) 

Asset 4 D  Asset 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Loss of 

containment of 

flammable 

material – 

General 

operations (see 

1.3) 

           

3.4 Loss of 

Helicopter 

control 

while 

taking off  

/ landing 

 Helicopter 

mechanical 

failure 

 Helideck 

structural failure 

Helicopter 

collision with 

the drilling unit 

causing Fire / 

explosion 

(people injury) 

People 1 C   Operating 

procedures to 

helicopter taking 

off / landing 

People 1 D   H-09 Air Traffic 

 H-14 Structured 

Vessel 

✔ 
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No.: 3 Supply Transferring Operations 

 

Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

 Human error 

 Extreme 

weather 

conditions (e.g., 

swells, wind, 

heavy rain, etc) 

 Loss of Position – 

Marine 

Operations (see 

2.6) 

Helicopter 

collision with 

the drilling unit 

causing Fire / 

explosion 

(material 

damage) 

Asset 1 C   Communication 

procedures 

between the 

drilling unit and 

the helicopter 

 Helicopter 

maintenance 

 Helideck 

structural 

maintenance 

 Trained and 

certified pilots 

 Check the 

weather forecast 

periodically 

 Crane booms at 

the cradle 

 Comply with 

emergency drills 

calendar 

 Fire detection 

and firefighting 

system 

 Emergency 

Response Plan 

Asset 3 D   H-09 Air Traffic 

 ✔ 



  

Helicopter 

collision with 

the drilling unit 

causing fire / 

explosion 

(image 

damage) 

Reputation 1 C  Reputation 1 D   H-09 Air Traffic 

✔ 
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No.: 4 Drilling 

 

Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

4.1 

 

 

 

 

 

Loss of 

integrity of 

derrick 

 Lack of 

maintenance 

 Crane collision 

with the derrick 

 Material fatigue 

(e.g., drilling 

jar) 

 Collision with 

helicopter 

 Lighting strike 

Dropped 

objects causing 

people injury 

People 1 C   Derrick 

inspections and 

maintenance 

plan 

 Drilling 

equipment 

maintenance and 

inspection Plan 

 Operating 

procedures for 

crane operations 

 Trained/certified 

crane operators 

 Crane 

Maintenance 

 Certified cranes 

 Limit switch 

installed on the 

cranes 

 Operating 

procedures in 

Drilling 

Operations (avoid 

overload on 

derrick) 

 Derrick lightning 

signalisation 

 Lightning strike 

protection 

(grounding) 

 Inspection after 

jar operations 

 Emergency 

Response Plan 

 Drilling unit 

insurance 

People 1 D   H-07 Objects Lifted 

at Height - Derrick / 

Drill Floor 

✔ 



  

Dropped 

objects causing 

damages to the 

drilling unit 

Asset 3 C  Asset 3 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

✔ 
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No.: 4 Drilling 

 

Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

Loss of drilling 

unit structure 

i.e., stability 

integrity - 

Marine 

Operations (see 

2.1) 

           

4.2 

 

 

 

 

 

 

 

 

 

 

 

 

 

Loss of 

wellbore 

control 

 Gas under BOP 

 Mud out of 

specification 

 Loss of mud 

circulation (well 

fracture) 

 High lower riser 

angle (well 

fracture due to 

BHA – bottom 

hole assembly) 

 BOP failure 

 Instrumentatio

n failure 

(pressure 

monitoring) 

 Pull out 

procedure 

failure 

 Loss of Position 

– Marine 

Operations (see 

2.6) 

 BOP latching / 

unlatching 

failure 

Stop operation 

due to casing 

collapse / burst 

Asset 

 

4 D   Mud level 

monitoring 

during drilling / 

pull over 

operations 

 Certified BOP 

 BOP maintenance 

 BOP tests 

 Choke and kill 

lines 

maintenance 

 Choke manifold 

valves test and 

maintenance 

 Trained 

operators 

 Check list for pull 

in and pull out in 

the hole 

 Communication 

procedures 

between bridge 

and driller while 

pass through BOP 

 Emergency 

Response Plan 

 WSOG (well 

specific operation 

guidelines) 

procedures 

Asset 

 

5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Kick possibly 

leading to blow 

out (personnel 

injury) 

People 1 C  People 1 D   H-01 Hydrocarbons 

in Formation during 

Drilling 

✔ 



  

Kick possibly 

leading to blow 

out (material 

damages) 

Asset 1 C  Asset 1 D   H-01 Hydrocarbons 

in Formation during 

Drilling 

✔ 



  

Kick possibly 

leading to blow 

out (oil spill 

environmental 

impact) 

Environment 1 C  Environment 1 D   H-01 Hydrocarbons 

in Formation during 

Drilling 

✔ 



✔ 



 

Kick possibly 

leading to blow 

out (image 

damages) 

Reputation 1 C  Reputation 1 D   H-01 Hydrocarbons 

in Formation during 

Drilling 

✔ 
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No.: 4 Drilling 

 

Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

4.3 

 

 

 

 

 

Loss of 

control 

of the BOP 

pressure test 

on 

board (Blast) 

 Hose failure 

 Human error 

 Connection 

failure 

 Gasket failure 

 Valve failure 

 Rams failure 

Personnel injury People 1 C   Blast walls 

 BOP surface high 

pressure test 

procedures 

 Safety barriers 

 Trained 

operators 

 Emergency 

Response Plan 

People 1 D   H-11 Moving / 

Rotating / 

Pressurised 

Equipment 

✔ 



  

Material 

damage 

Asset 3 D  Asset 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

4.4 Loss of 

control 

of the BOP 

pressure test 

subsea 

 Hose failure 

 Human error 

(e.g., 

communication

) 

 Stuck valve 

 Connection 

failure 

 Gasket failure 

 Valve failure 

 Rams failure 

Environmental 

damage 

Environment 4 D   Emergency quick 

disconnection 

system 

 Checklist 

procedure during 

operation 

 Safety barriers 

(moon pool / 

other, cementing, 

and drill floor) 

 Mud level 

monitoring 

 Pressure 

monitoring 

 Trained 

operators 

Environment 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Material 

damage 

Asset 3 D  Asset 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

4.5 Loss of 

control 

of flammable 

and toxic 

(H2S) 

material in 

the 

shale shaker 

room 

 Mud carried 

over gas from 

the well 

Potential fire / 

explosion due 

to the gas 

dispersed on 

the rig air 

(Personnel 

injury) 

People 1 C   Portable gas 

detector 

 Gas and fire 

detector 

 Use of specific 

PPE 

 Emergency 

telephone 

 Firefighting 

system 

 Breath apparatus 

People 1 D   H-01 Hydrocarbons 

in Formation during 

Drilling  

 H-04 Combustible 

Materials (e.g. 

Accommodations, 

Machinery 

Space(s), Storage 

area(s)) 

✔ 



  

Potential fire / 

explosion due 

to the gas 

Environment 1 C  Environment 1 D   H-01 Hydrocarbons 

in Formation during 

Drilling  

✔ ✔ 
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No.: 4 Drilling 

 

Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

dispersed on 

the rig air 

(environmental 

Impact) 

 Exhaustion 

system in the 

shale shaker 

room 

 Emergency 

Response Plan 

 WSOG (well 

specific operation 

guidelines) 

procedures 

 

Potential fire / 

explosion due 

to the gas 

dispersed on 

the rig air 

(material 

damage) 

Asset 1 C  Asset 1 

 

D   H-01 Hydrocarbons 

in Formation during 

Drilling 

 H-04 Combustible 

Materials (e.g. 

Accommodations, 

Machinery 

Space(s), Storage 

area(s)) 

✔ 



  

Potential fire / 

explosion due 

to the gas 

dispersed on 

the rig air 

(image damage) 

Reputation 1 C  Reputation 1 D   H-01 Hydrocarbons 

in Formation during 

Drilling 

 H-04 Combustible 

Materials (e.g. 

Accommodations, 

Machinery 

Space(s), Storage 

area(s)) 

✔ 



  

Inhale of toxic 

substance i.e., 

hydrogen 

sulfide 

(Personnel 

injury) 

People 1 C  People 1 D   H-01 Hydrocarbons 

in Formation during 

Drilling 

 H-12 Asphyxiates 

(e.g., Inerting 

Gases) 

✔ 



  

4.6 Loss of 

control 

of radioactive 

material 

during 

wireline 

operations 

 Human error 

(stored 

inappropriate 

area) 

 Mechanical 

impact causing 

case damage 

Release of 

radioactive 

material 

(Personnel 

injury) 

People 1 E   Portable 

radioactive 

monitoring 

system 

 Trained 

operators 

 Radioactive 

material handling 

procedures 

People 3 E  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

Regarded as ‘Other 

workplace hazard’ 

   

Stop operation Asset 4 E  Asset 5 E  Screened out. Not 

considered a MAH 
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No.: 4 Drilling 

 

Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

 Emergency 

Response Plan 

event based on 

screening criteria. 

4.7 Loss of 

elevator 

control while 

lifting cargos 

(drill pipe, 

case, 

tubulars, etc.) 

 Elevator 

mechanical / 

electrical failure 

 Lifting 

accessories / 

gear failure 

 Human error 

 Extreme 

weather 

conditions (e.g., 

swells, wind, 

heavy rain, etc.) 

 Instrumentatio

n failure 

Dropped 

objects causing 

Personnel injury 

People 1 C   Operating 

procedures for 

elevator 

operations 

 Trained/certified 

driller operators 

 Elevator 

Maintenance 

 Certified elevator 

 Lifting 

accessories and 

gears certified 

 Emergency 

Response Plan 

 WSOG (well 

specific operation 

guidelines) 

procedures 

People 1 D   H-07 Objects Lifted 

at Height - Derrick / 

Drill Floor 

✔ 



  

Dropped 

objects causing 

damages to the 

rig 

Asset 4 C  Asset 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

4.8 Loss of 

control 

of flammable 

and toxic 

(H2S) 

material in 

the 

rotary table 

 Mud carried 

over gas from 

the well 

 Degasser failure 

 Unknown area 

(new reservoir) 

 Diverter failure 

Inhale of toxic 

substance 

hydrogen 

sulfide 

(Personnel 

injury) 

 

People 1 C   Gas and fire 

detector around 

the rotary table 

 Use of specific 

PPE 

 Emergency 

telephone 

 Firefighting 

system 

 Breath apparatus 

 Portable gas 

detector 

 Diverter 

 Emergency 

Response Plan 

People 1 D   H-01 Hydrocarbons 

in Formation during 

Drilling 

 H-12 Asphyxiates 

(e.g., Inerting 

Gases) 

✔ 



  

Potential fire / 

explosion due 

to the gas 

dispersed on 

the 

rig air 

(Personnel 

injury) 

People 1 C  People 1 D   H-01 Hydrocarbons 

in Formation during 

Drilling 

 H-04 Combustible 

Materials (e.g. 

Accommodations, 

Machinery 

Space(s), Storage 

area(s)) 

✔ 
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Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

Potential fire / 

explosion due 

to the gas 

dispersed on 

the 

rig air 

(environmental 

impact) 

Environment 1 C   WSOG (well 

specific operation 

guidelines) 

procedures 

Environment 1 D   H-01 Hydrocarbons 

in Formation during 

Drilling 

 

✔ 



✔ 



 

Potential fire / 

explosion due 

to the gas 

dispersed on 

the 

rig air (material 

damage) 

Asset 1 C  Asset 1 D   H-01 Hydrocarbons 

in Formation during 

Drilling 

 H-04 Combustible 

Materials (e.g. 

Accommodations, 

Machinery 

Space(s), Storage 

area(s)) 

✔ 



  

Potential fire / 

explosion due 

to the gas 

dispersed on 

the 

rig air (image 

damage) 

Reputation 1 C  Reputation 1 D   H-01 Hydrocarbons 

in Formation during 

Drilling 

 H-04 Combustible 

Materials (e.g. 

Accommodations, 

Machinery 

Space(s), Storage 

area(s)) 

✔ 



  

Hydrogen 

sulfide / CO2 

intake through 

HVAC to the 

living quarters - 

General 

operations 

(see 1.5) 

           

4.9 Loss of 

Pressurised 

systems 

 Stand pipe 

failure 

Loss of 

Pressurised 

systems 

People 1 C   Pressure 

monitoring 

 Pressure gauge 

People 1 D   H-11 Moving / 

Rotating / 

Pressurised 

Equipment 

✔ 
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No.: 4 Drilling 

 

Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

 Kelly hose 

rupture 

 Valves, flanges, 

gaskets failure 

 Human error 

(Lack of 

inspection and 

maintenance of 

Pressurised 

systems) 

(Personnel 

injury) 

 Relief valve 

 Pressurised 

systems 

maintenance 

 Safety barriers 

 Emergency 

Response Plan 

Loss of 

Pressurised 

systems - mud 

spill 

(environmental 

impact) 

Environment 4 D  Environment 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

  

✔ 

 

Loss of 

Pressurised 

systems - mud 

spill (image 

damage) 

Reputation 5 D  Reputation 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Loss of 

Pressurised 

systems – 

equipment 

damage 

Asset 3 D  Asset 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

4.10 Loss of 

control while 

handling 

perforation 

guns 

 Human error 

(inappropriate 

storage or 

handling) 

 Mechanical 

impact 

Explosion 

leading to 

personnel injury 

People 1 D   Perforation guns 

operation 

procedures 

 Appropriate 

storage 

 Trained 

operators 

 Emergency 

Response Plan 

People 1 E   H-05 Explosives 

(e.g., Perforating 

Gun Charges) 

✔ 



  

4.11 Dropped 

objects 

 Poor 

housekeeping 

 Loss of 

structure 

integrity of the 

drilling unit 

 Lack of general 

maintenance 

Dropped 

objects causing 

personnel injury 

People 1 C   Housekeeping 

inspection 

 Hazard hunt 

 Derrick log book 

 Trained 

operators 

 Tool box talking 

People 1 D   H-07 Objects Lifted 

at Height - Derrick / 

Drill Floor 

✔ 
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on the drilling 

unit 

 Simultaneous 

activities 

(operations and 

maintenance - 

e.g., offline 

operations 

while drilling) 

 Extreme 

weather 

conditions (e.g., 

swells, wind, 

heavy rain, etc.) 

 Objects loose 

inside baskets 

or tubings on 

top of 

containers 

 Tools not 

properly 

secured 

Dropped 

objects causing 

damages to the 

drilling unit 

Asset 3 C   General 

maintenance of 

the drilling unit 

 Safety barriers 

 Use of PPE 

 Emergency 

Response Plan 

 Drops inspection 

 Monthly check 

for dropped 

objects for all 

cranes areas and 

lifeboat / life 

rafts stations 

 Use of safety 

lanyards for Tools 

 Red Zone 

procedure 

Asset 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

4.12 Personnel 

exposure to 

equipment 

with 

rotating or 

moving parts 

 Equipment 

failure 

 Equipment 

protection 

failure or lack 

there of 

 Human error 

Personnel injury People 1 C   WSOG 

procedures 

 Trained 

operators 

 Passive 

protection of the 

equipment 

 Use of PPE 

 Emergency 

Response Plan 

People 1 D   H-11 Moving / 

Rotating / 

Pressurised 

Equipment 

✔ 



  

4.13 Loss of 

control 

during work 

at 

height 

 Man riding 

(harnesses or 

boatswain’s 

chair) failure 

Fall from height 

leading to 

personnel injury 

People 1 D   Permit to work 

(PTW) 

 Man riding Check 

list 

People 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

Regarded as ‘Other 

workplace hazard’ 
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No.: 4 Drilling 

 

Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

 Man riding 

(winch 

equipment) 

failure 

 Human error 

 Extreme 

weather 

conditions 

 WSOG (well 

specific operation 

guidelines) 

procedures 

 Work at height 

procedures 

 Winch equipment 

maintenance 

procedures 

 Trained 

operators 

 Operating 

procedures 

defining weather 

conditions to 

work at height 

operations 

 Use of PPE 

 Emergency 

Response Plan 

 Height Rescue 

Procedures 
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No.: 5 Well Test Area 

 

Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

5.1 Loss of 

control 

of flammable 

and toxic 

(H2S) 

material 

 Mud carried 

over gas from 

the well 

Inhale of toxic 

substance 

hydrogen 

sulfide 

(Personnel 

injury) 

People 1 C   Portable gas 

detector 

 Gas and fire 

detector 

 Use of specific 

PPE 

 Emergency 

telephone 

 Firefighting 

system 

 Breath apparatus 

 Emergency 

Response Plan 

People 1 D   H-02 Hydrocarbons in 

Formation during 

Well Testing 

✔ 



  

Potential fire / 

explosion due 

to the gas 

dispersed on 

the 

rig air 

(Personnel 

injury) 

People 1 C  People 1 D   H-02 Hydrocarbons in 

Formation during 

Well Testing 

 H-04 Combustible 

Materials (e.g. 

Accommodations, 

Machinery Space(s), 

Storage area(s)) 

✔ 



  

Potential fire / 

explosion due 

to the gas 

dispersed on 

the 

rig air 

(environmental 

impact) 

Environment 1 C  Environment 1 D   H-02 Hydrocarbons in 

Formation during 

Well Testing 

 H-04 Combustible 

Materials (e.g. 

Accommodations, 

Machinery Space(s), 

Storage area(s)) 

✔ 



✔ 



 

Potential fire / 

explosion due 

to the gas 

dispersed on 

the 

rig air (material 

damage) 

Asset 1 C  Asset 1 

 

D   H-02 Hydrocarbons in 

Formation during 

Well Testing 

 H-04 Combustible 

Materials (e.g. 

Accommodations, 

Machinery Space(s), 

Storage area(s)) 

✔ 



  

Potential fire / 

explosion due 

to the gas 

dispersed on 

the 

rig air (image 

damage) 

Reputation 1 C  Reputation 1 D   H-02 Hydrocarbons in 

Formation during 

Well Testing 

 H-04 Combustible 

Materials (e.g. 

Accommodations, 

✔ 
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Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

Machinery Space(s), 

Storage area(s)) 

Hydrogen 

sulfide / CO2 

intake through 

HVAC to the 

living quarters - 

General 

operations (see 

1.5) 

           

5.2 Loss of 

wellbore 

control 

 Pipe failure 

 Misalignment 

 Injection of 

inappropriate 

materials / 

products 

Kick possibly 

leading to blow 

out (personnel 

injury) 

People 1 C   Stand valves 

 Lift valves 

 Well test 

procedures 

 Trained 

operators 

 Surface BOP 

 Emergency 

Response Plan 

 Instrumentation 

and Control 

monitoring 

People 1 D   H-02 Hydrocarbons in 

Formation during 

Well Testing 

 H-04 Combustible 

Materials (e.g. 

Accommodations, 

Machinery Space(s), 

Storage area(s)) 

✔ 



  

Kick possibly 

leading to blow 

out (material 

damages) 

Asset 1 C  Asset 1 

 

D   H-02 Hydrocarbons in 

Formation during 

Well Testing 

 H-04 Combustible 

Materials (e.g. 

Accommodations, 

Machinery Space(s), 

Storage area(s)) 

✔ 



  

Kick possibly 

leading to blow 

out (oil spill 

environmental 

impact) 

Environment 1 C  Environment 1 D   H-02 Hydrocarbons in 

Formation during 

Well Testing 

 H-04 Combustible 

Materials (e.g. 

Accommodations, 

Machinery Space(s), 

Storage area(s)) 

✔ 



✔ 
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Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

Kick possibly 

leading to blow 

out (image 

damages) 

Reputation 1 C  Reputation 1 D   H-02 Hydrocarbons in 

Formation during 

Well Testing 

 H-04 Combustible 

Materials (e.g. 

Accommodations, 

Machinery Space(s), 

Storage area(s)) 

✔ 



  

5.3 Loss of 

control 

of the X-tree 

during 

pressure 

test on board 

(Blast) 

 Tubing failure 

 Hose failure 

 Human error 

 Connection 

failure 

 Gasket failure 

 Valve failure 

 Rams failure 

Personnel injury People 1 C   Blast walls 

 BOP surface high 

pressure test 

procedures 

 Safety barriers 

 Trained Operator 

 Emergency 

Response Plan 

People 1 D   H-11 Moving / 

Rotating / 

Pressurised 

Equipment 

✔ 



  

Material 

damage 

Asset 2 D  Asset 3 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

5.4 Loss of 

control 

of the X-tree 

during 

pressure 

test subsea 

 Hose failure 

 Human error 

(e.g., 

communication

) 

 Stuck valve 

 Connection 

failure 

 Gasket failure 

 Valve failure 

 Rams failure 

Environmental 

damage 

Environment 4 D   Emergency quick 

disconnection 

system 

 Checklist 

procedure during 

operation 

 Safety barriers 

(moon pool / 

other, 

cementing, and 

drill floor) 

 Mud level 

monitoring 

 Pressure 

monitoring 

 Trained operator 

Environment 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

  

✔ 



Material 

damage 

Asset 2 D  Asset 3 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 
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Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI   MPI 

6.1 Combustible 

dust 

formation in 

silos / pipes 

(powder / 

dust 

bentonite / 

limestone/bar

ite) 

 Presence of 

combustible 

dust inside the 

confined space 

 Poor 

housekeeping 

Dust Explosion 

(personnel 

injury) 

People 1 C   Storage area with 

appropriate 

ventilation 

 Classified storage 

area (EX) 

 Appropriate area 

maintenance 

(good 

housekeeping) 

 Emergency 

Response Plan 

People 1 D   H-04 Combustible 

Materials (e.g. 

Accommodations, 

Machinery 

Space(s), Storage 

area(s)) 

✔ 



  

Dust Explosion 

(material 

damage) 

Asset 3 C  Asset 3 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

6.2 Loss of 

control 

while 

transferring 

Chemicals 

(diesel / 

bentonite 

/ barite / 

limestone 

/etc.) inside 

the 

drilling unit 

 Hoses / 

pipelines / 

connections 

failure 

 Transfer pumps 

failure 

 Human error 

Hose 

disconnection 

causing 

personnel injury 

People 2 D   Certified hoses / 

pipelines 

 Hoses / pipelines 

/ connections 

maintenance 

 Trained operators 

 Pumps 

maintenance 

 Emergency 

Response Plan 

People 3 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Hose 

disconnection 

causing oil / 

chemicals 

discharge to the 

sea 

(environmental 

impact) 

Environment 4 D  Environment 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

  

✔ 
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No.: 7 Utilities and services 

 

Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

7.1 Loss of electric 

Power 

(momentary or 

longer) 

 Cable/bus 

severed 

 Overload 

 Transformer 

fire 

 Turbo 

generator trip 

 Lack of fuel 

 Fuel 

contamination 

 Human error 

Stop operations Asset 4 C   Data book details 

regarding 

electrical 

equipment / 

devices 

 Emergency 

generator 

 Breakers and 

protective logic 

 Emergency 

shutdown and 

switchover 

procedures 

 UPS 

(uninterrupted 

power supply) - 

for DP system – 

30 min 

Asset 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Loss of utilities 

services 

Asset 4 C  Asset 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Loss of control 

system (e.g., 

DCS, PLC) 

Asset 4 C  Asset 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Loss of Position 

– Marine 

Operations (see 

2.6) 

           

Loss of 

propulsion 

during drilling 

unit navigation - 

Marine 

Operations (see 

2.7) 

           

7.2 Loss of water 

quality control 

leading to 

contamination 

 Water 

contaminated 

at the Supply 

Vessel 

Personnel injury 

due to water 

contaminated 

People 3 D   Follow local 

requirements 

 Water tanks 

maintenance 

People 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 
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No.: 7 Utilities and services 

 

Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

 Lack of 

maintenance in 

the storage 

water tanks 

 Water 

monitoring 

failure 

Stop operation 

due to the 

reduced 

number of crew 

onboard 

Asset 3 E   Water 

Monitoring 

procedures 

 Trained operators 

Asset 4 E  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

7.3 Loss of internal 

communication 

system 

 Intercom 

failure 

 Panel / alarms 

emergency 

failure 

 Loss of electric 

power 

(momentary or 

longer) - 

Utilities and 

services 

 

Loss of internal 

communication 

system causing 

personnel injury 

People 5 D   Emergency 

communication 

system 

redundant 

 Intercom 

inspection and 

maintenance 

program 

 Panel / alarms 

emergency 

inspection and 

maintenance 

program 

People 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Loss of internal 

communication 

system causing 

financial losses 

Asset 5 D  Asset 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

7.4 Personnel 

exposed to low 

oxygen 

atmosphere in 

the Subsea HPU 

Room 

 Accidental 

release of 

Nitrogen 

 Lack of 

ventilation 

 Human error 

Personnel injury People 1 C   Lack of Oxygen 

Alarm 

 Lack of O2 

Atmosphere 

detector 

 TBRA (activity risk 

analysis 

procedure) 

 Trained 

operators 

People 1 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

Regarded as ‘Other 

workplace hazard’. 
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No.: 8 Emergency Response 

 

Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

8.1 Loss of 

escape 

Routes 

accessibility 

 Escape routes 

obstructed or 

dirty 

 Escape routes 

without lighting 

 Escape routes 

without adequate 

signalisation (e.g. 

Floor and 

banners around) 

 Lack of personnel 

training 

 Poor 

housekeeping 

Impossibility of 

evacuation 

leading to 

personnel injury 

People 2 D   Visual inspections 

by places 

supervision and 

safety 

department 

 Housekeeping 

performed by 

each group 

responsible for 

the areas 

 Alternative 

escape routes 

and tertiary 

means of 

evacuation 

 Cross audits 

performed 

weekly by head 

of departments 

 Maintenance of 

all signalisation 

regarding escape 

routes access by 

safety 

department 

 Proceed with 

safety barriers 

methodology 

when in case of 

extraordinary 

jobs inside 

escape route 

areas 

 Follow national 

safety 

requirements 

People 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 
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No.: 8 Emergency Response 

 

Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

 Follow the 

approved fire and 

safety plan 

 Trained operators 

8.2 Loss of 

control 

during 

lifeboat / 

life rafts 

launching 

 Launching system 

failure (support, 

cables, etc.) 

 Lack of 

maintenance of 

the lifeboats / life 

rafts launching 

systems 

 Human error 

 Overload 

 Extreme weather 

conditions (e.g., 

swell, wind, 

heavy rain, etc.) 

Lifeboat / life 

rafts falling 

causing 

personnel injury 

People 2 D   Certified cables 

 Launching system 

maintenance and 

inspection 

 Trained operators  

 Lifeboat / life 

rafts launching 

for maintenance 

and drills only in 

calm weather and 

without crew 

People 3 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 
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No.: 9 Maintenance Operations 

 

Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

9.1 Exposure to 

electrical 

power 

 Power block 

failure 

 Human error 

Electric shock 

causing 

personnel injury 

People 1 D   Permit to work 

(PTW) 

 Maintenance 

procedures 

 Work with 

electric energy 

procedures 

 TBRA (activity risk 

analysis 

procedure) 

 Trained 

operators 

 Passive 

protection of the 

equipment 

 Use of specific 

PPE 

 Emergency 

Response Plan 

People 2 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

Regarded as ‘Other 

workplace hazard’ 

   

Stop Operations Asset 5 D  Asset 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

9.2 Loss of 

scaffolding 

control during 

work at 

height 

 Scaffolding 

collapse (failure 

in the project or 

assembly 

mistake) 

 Human error 

 Work at night 

 Extreme weather 

conditions 

Falling from 

height leading 

to 

personnel injury 

People 1 D   Permit to work 

(PTW) 

 Maintenance 

procedures 

 Work at height 

procedures 

 TBRA (activity risk 

analysis 

procedure) 

 Trained 

operators 

 Use of PPE 

 Emergency 

Response Plan 

 Height Rescue 

Procedures 

People 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

Regarded as ‘Other 

workplace hazard’ 
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No.: 9 Maintenance Operations 

 

Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

9.3 Personnel 

exposure to 

equipment 

with 

rotating or 

moving parts 

 Equipment 

protection failure 

or lack of 

 Human error 

Personnel injury People 1 C   Power lock 

system 

 Permit to work 

(PTW) 

 TBRA (activity risk 

analysis 

procedure) 

 Safety barriers 

and signalisation 

 Maintenance 

procedures 

 Trained 

operators 

 Use of PPE 

 Emergency 

Response Plan 

People 1 D   H-11 Moving / 

Rotating / 

Pressurised 

Equipment 

✔ 



  

9.4 Loss of 

control of 

fluids / 

systems 

under 

pressure 

 Overpressure 

 Hoses and 

connections 

failure 

 Human error 

Hoses rupture / 

disconnection 

causing people 

injury 

People 2 D   Certified hoses 

 Permit to work 

(PTW) 

 Maintenance 

procedures 

 Trained 

operators 

 Emergency 

Response Plan 

People 3 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Pressurised 

fluids / systems 

(blast) causing 

people injury 

People 1 C  People 1 D   H-11 Moving / 

Rotating / 

Pressurised 

Equipment 

✔ 



  

Stop of Drilling 

Operations 

Asset 4 D  Asset 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 
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No.: 9 Maintenance Operations 

 

Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

9.5 Exposure to 

confined 

spaces 

without 

adequate 

conditions to 

work 

 Lack of 

ventilation 

 Presence of toxic 

gases inside the 

confined spaces 

 Human error 

Personnel injury People 1 C   Permit to work 

(PTW) 

 Watch man 

during operation 

 Confined spaces 

procedures 

 Maintenance 

procedures 

 TBRA (activity risk 

analysis 

procedure) 

 Trained 

operators 

 Use of PPE 

 Emergency 

Response Plan 

People 1 D   H-12 Asphyxiates 

(e.g., Inerting Gases) ✔ 



  

9.6 Loss of 

control 

during over 

water job 

 Protective 

equipment 

failure 

 Human error 

 Extreme weather 

conditions 

Man overboard 

leading to 

personnel injury 

/ drown 

People 1 E   Permit to work 

(PTW) 

 TBRA (activity risk 

analysis 

procedure) 

 Passive 

protection of the 

equipment 

 Use of PPE 

 Emergency 

Response Plan 

People 3 E  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

Regarded as ‘Other 

workplace hazard’ 
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No.: 9 Maintenance Operations 

 

Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

9.7 Loss of 

control of 

crane while 

lifting 

equipment 

 Crane mechanical 

/ electrical failure 

 Lifting 

accessories 

failure 

 Human error 

 Extreme weather 

conditions (e.g., 

swell, wind, 

heavy rain, etc.) 

Dropped 

objects causing 

personnel injury 

People 1 C   Operating 

procedures 

defining weather 

conditions to 

crane operations 

 Operating 

procedures for 

crane operations 

–lifting manual 

 Operation with 

banksman 

 Crane Daily check 

list 

 Crane 

instrumentation 

reading wind 

limit 

 Load check cell 

 TBRA (activity risk 

analysis 

procedure) 

 Trained/certified 

crane operators 

 Crane 

Maintenance 

 Certified cranes 

 Load tests for the 

cranes 

 Radio UHF 

channels 

communication 

for cranes 

operation inside 

the drilling unit 

 Emergency 

Response Plan 

People 1 D   H-06 Objects Lifted 

at Height - Crane / 

Deck 

✔ 



  

Dropped 

objects causing 

damages to the 

drilling unit 

Asset 4 C  Asset 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 
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No.: 9 Maintenance Operations 

 

Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

9.8 Exposure to 

Chemical 

materials 

 Chemicals 

leakage 

 Human error 

 Flammable 

material leakage 

 Wrong storage of 

chemical 

material 

Inhale toxic 

substances 

People 1 D   Use of PPE 

 TBRA (activity risk 

analysis 

procedure) 

 Trained 

operators 

 Drilling 

equipment 

maintenance and 

inspection plan 

 Drilling unit 

certification 

(class inspection) 

 Emergency 

Response Plan 

People 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

Regarded as ‘Other 

workplace hazard’ 

   

Personnel injury 

e.g, burns 

People 4 B  People 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

9.9 Exposure to 

Irradiation / 

heat 

 Lack of 

protection for 

hot surfaces 

 Human error 

Personnel injury 

e.g, burns 

People 4 B   Permit to work 

(PTW) 

 Hot work 

procedures 

 TBRA (activity risk 

analysis 

procedure) 

 Trained 

operators 

 Passive 

protection of the 

equipment 

 Use of PPE 

 Emergency 

Response Plan 

People 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

9.10 Loss of 

acetylene 

containment 

while 

performing 

 Acetylene 

Cylinder failure 

 Human error 

Fire and 

explosion if 

released in a 

blocked/confine

d space - 

personnel injury 

People 1 C   Permit to work 

(PTW) 

 Hot work 

procedures 

People 1 D   H-04 Combustible 

Materials (e.g. 

Accommodations, 

Machinery Space(s), 

Storage area(s)) 

✔ 
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No.: 9 Maintenance Operations 

 

Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

welding 

activities 

Fire and 

explosion if 

released in a 

blocked/confine

d space - 

material 

damage 

Asset 1 C   TBRA (activity 

risk analysis 

procedure) 

 Passive 

protection of 

the equipment 

 Cylinder 

certification 

 Trained 

operators 

 Emergency 

Response Plan 

 Fire and gas 

detection and 

firefighting 

system 

Asset 1 D   H-04 Combustible 

Materials (e.g. 

Accommodations, 

Machinery Space(s), 

Storage area(s)) 

✔ 



  

Inhale toxic 

gases 

People 2 D  People 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

9.11 Loss of forklift 

/ 

trolley control 

while 

handling 

cargos on 

board 

 Forklift failure 

 Human error 

 Extreme weather 

conditions (e.g., 

swells, wind, 

heavy rain, etc.) 

Personnel injury People 1 D   Forklift/trolley 

maintenance 

 TBRA (activity 

risk analysis 

procedure) 

 Passive 

protection on 

equipment 

 Trained 

operators 

 Emergency 

Response Plan 

People 2 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

Regarded as ‘Other 

workplace hazard’ 

   

Damage 

equipment / 

materials 

Asset 5 C  Asset 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 
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No.: 10 Security 

 

Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

10.1 Piracy / 

kidnap 

 Local civil 

unrest 

 Known 

hotspots 

 Terrorism 

Damage to 

asset - fire / 

explosion 

Asset 1 C   Security policies 

set on location 

specific basis 

 Operators 

security 

arrangements 

 Interface 

documentation 

 Emergency 

response plan 

 Kidnap and 

ransom policy 

Asset 1 D   H-16 Security Issues 

✔ 



  

Injury to 

personnel 

and/or fatalities 

People 1 C  People 1 D   H-16 Security Issues 

✔ 



  

Well control 

incident 

Environment 1 D  Environment 3 D   H-16 Security Issues 

✔ 



✔ 



 

10.2 Assault  Workplace 

stress  

 Disputes 

between 

workers 

 Conflict with 

3rd party 

employees 

Harm to 

personnel 

People 1 C   Management of 

POB 

 Company and 

client policies 

 Disciplinary 

procedures; 

typically verbal 

warning, written 

warning, 

dismissal 

People 1 D   H-16 Security Issues 

✔ 



  

10.3 Sabotage  Disgruntled 

employees 

 Workplace 

stress 

Asset damage Asset 4 D   Security policies 

set on location 

specific basis 

 Company and 

client policies and 

disciplinary 

procedures 

 No personnel 

terminated mid-

tour 

Asset 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

10.4 Theft  Insecure facility Financial loss  Asset 5 B   Bag searches 

 Company and 

client policies and 

disciplinary 

procedures 

Asset 5 C  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 
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No.: 10 Security 

 

Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

10.5 Crisis  Striking 

workforce 

 Civil 

disturbance 

Stopped 

operations 

Asset 4 D   Security policies 

set on location 

specific basis 

 Employee 

representatives 

 Man 

management 

awareness 

Asset 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 
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E.2 MAH Bowties 

The following bowties represent the derived MAH events from West Saturn from the HazId 
and semi quantitative risk process. They further identify with the SECE and SCA barriers in 
the control and recovery of hazard conditions and their assess consequences. 

 These bowties form an integral part of the Major Accident Hazard Risk Assessment 
(MAHRA) undertaken on West Saturn and lay the foundation for the overall hazard 
management process. The MAHRA (HRM-SD-WSN-002-2018) provides full detail and 
process supporting the presented tables and their hazard ranking using the established 
Seadrill Risk Matrix and criteria. 

The bowties and their constituent registers (SECE/SCA) also form part of the listing of 
SECE/SCA and their performance standards supporting the West Saturn Hazard 
Management assurance process. They provided base line and input to HRM-SD-WSN-003-
2018 – SECE listing and Performance Standards report. 
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Loss of Containment 

H-01 Hydrocarbons in Formation during Drilling 

H-02 Hydrocarbons in Formation during Well Testing 

H-03 Hydrocarbons in Sea Floor Infrastructure 

Fire and Explosion 

H-04 Combustible Materials (e.g. Accommodations, Machinery Space(s), Storage area(s)) 

H-05 Explosives (e.g., Perforating Gun Charges) 

Dropped Objects 

H-06 Objects Lifted at Height - Crane / Deck 

H-07 Objects Lifted at Height - Derrick / Drill Floor 

Helicopter Transport 

H-09 Air Traffic 

Mechanical Failure 

H-11 Moving / Rotating / Pressurized Equipment 

Toxic Gas 

H-12 Asphyxiates (e.g., Inerting Gases) 

Militant Activity  

H-16 Security Issue 

Loss of Control / Integrity 

H-08 Vessel on Location 

H-10 Marine Traffic / Debris 

H 13 Floating Vessel 

H-14 Structured Vessel 

H-15 Vessel Transit
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Loss of Containment 

H-01 Hydrocarbons in Formation during Drilling 

H-02 Hydrocarbons in Formation during Well Testing 

H-03 Hydrocarbons in Sea Floor Infrastructure 
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Fire and Explosion 

H-04 Combustible Materials (e.g. Accommodations, Machinery Space(s), Storage area(s)) 

H-05 Explosives (e.g., Perforating Gun Charges) 
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Dropped Objects 

H-06 Objects Lifted at Height - Crane / Deck 

H-07 Objects Lifted at Height - Derrick / Drill Floor 
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Helicopter Transport 

H-09 Air Traffic 
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Mechanical Failure 

H-11 Moving / Rotating / Pressurized Equipment 
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Toxic Gas 

H-12 Asphyxiates (e.g., Inerting Gases) 
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Militant Activity  

H-16 Security Issue 
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Loss of Control / Integrity 

H-08 Vessel on Location 

H-10 Marine Traffic / Debris 

H 13 Floating Vessel 

H-14 Structured Vessel 

H-15 Vessel Transit 
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E.3 Consequence Table 

The consequence table provides the summary from the semi quantitative risk assessment 
and is used to demonstrate the ALARP standing for West Saturn from the bowtie 
assessment. 

The table is an integral part of the Major Accident Hazard Risk Assessment (MAHRA) 
undertaken on West Saturn and lay the foundation for the overall hazard management 
process. The MAHRA (HRM-SD-WSN-002-2018) provides full detail and process supporting 
the presented tables and their hazard ranking using the established Seadrill Risk Matrix and 
criteria. 
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Consequence Summary Table  

 

Consequence 
Risk 

People Environment Asset Reputation 

H-01 Hydrocarbons in Formation during Drilling 

Fire and Explosion due to the ignition of Hydrocarbon release to the 

rig 
D1 D1 D1 D1 

Release of Hydrocarbons to the sea (Subsea Blowout)  D2 D4 D3 

H2S Gas Cloud on the Rig (when applicable) D1   D1 

H-02 Hydrocarbons in Formation during Well Testing 

Fire and Explosion due to the ignition of Hydrocarbon release to the 

rig 
D1 D1 D1 D1 

Release of Hydrocarbons to the sea (Subsea Blowout)  D2 D4 D3 

H2S Gas Cloud on the Rig (when applicable) D1   D1 

H-03 Hydrocarbons in Sea Floor Infrastructure 

Release of Hydrocarbons to the sea (Subsea Blowout)   D2 D4 D3 

H-04 Combustible Materials (e.g. Accommodations, Machinery Space(s), Storage area(s)) 

Spreading of the fire to other areas   D4  

Personnel Impacted by the Fire (Heat, Smoke) D1   D1 

Total Power Failure   D4 D5 

H-05 Explosives (e.g., Perforating Gun Charges) 

Personnel Impacted by Projectiles E1   E1 

Impact Critical Systems / Structure   E4  

H-06 Objects Lifted at Height - Crane / Deck 

Impact to Personnel from Dropped Object D1   D1 

Divers under water struck by object E1   E1 

Load impacts Equipment on the Rig   C5 C5 

Load Impacts Rig   C5 C5 

Load Impacts Subsea Infrastructure  E2 E4 E3 

Load Drops on adjacent Vessel or Facility D1 D3 D4 D5 

H-07 Objects Lifted at Height - Derrick / Drill Floor 

Impact to Personnel from Dropped Object D1   D1 

Secondary Well Control Equipment damaged by Dropped Object  D4 D4 D5 

Load Impacts Rig   C5 C5 

Load Impacts Subsea Infrastructure  D2 D4 D3 

H-08 Vessel on Location 

Riser Failure  D2 D2 D5 

Subsea Equipment impacting Subsea Infrastructure  D2 D2 D5 

Collision with adjacent Facility D4 D3 D3 D4 
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Consequence 
Risk 

People Environment Asset Reputation 

H-09 Air Traffic 

Helicopter impacts on Rig Structure D1 D4 D3 D1 

Fire / Explosion on the Rig D1 D1 D1 D1 

Impact on Personnel (Heli and Rig) D1   D1 

Helicopter Ditch into the Ocean D3 D4  D1 

H-10 Marine Traffic / Debris 

Riser Failure  D2 D2 D5 

Loss of Station Keeping   D4 D4 

Structural Failure  D3 D3 D4 

Direct Impact on personnel D4   D5 

Fire / Explosion on the Rig D1 D1 D1 D1 

H-11 Moving / Rotating / Pressurized Equipment 

Direct Impact on personnel D1   D1 

Impact Critical Systems / Structure   D5  

H-12 Asphyxiates (e.g., Inerting Gases) 

Asphyxiation D1   D1 

Personnel Stranded in a Confined Space D1   D1 

H-13 Floating Vessel 

Riser Failure  D2 D2 D5 

Flooding / Capsize Rig D1 D3 D1 D1 

Personnel struck by Shifting Deck Load D2   D5 

H-14 Structured Vessel 

Riser Failure  D2 D2 D5 

Loss of Stability   D5 D5 

Direct Impact on personnel D1   D5 

H-15 Vessel Transit 

Collision with other Marine Vessel D4 D3 D3 D4 

Collision with adjacent Facility D4 D3 D3 D4 

Grounding of the Rig  D2 D2 D3 

H-16 Security Issues 

Damage to asset - fire / explosion  D1 D1 D1 

Injury to personnel and/or fatalities D1   D1 

Well control incident  D3  D1 
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E.4 Hazard Assessment Summary Table 

The hazard assessment summary table provides the summary of the identified hazards from 
the overall MAHRA process. 

The table is an integral part of the Major Accident Hazard Risk Assessment (MAHRA) 
undertaken on West Saturn and lay the foundation for the overall hazard management 
process. The MAHRA (HRM-SD-WSN-002-2018) provides full detail and process supporting 
the presented tables and their hazard ranking using the established Seadrill Risk Matrix and 
criteria. 
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Hazard Assessment Summary Table  
 

General Operations 

Item Identified Hazard 
HazId 

Reference  
Bowtie Reference  

01 Loss of crane control while lifting equipment / materials HAZID Table: 
1.1 Bowtie Ref: H-06, H-03 

02 Dropped Objects HAZID Table: 
1.2 Bowtie Ref: H-03, H-06, H-07 

03 Loss of containment of flammable material HAZID Table: 
1.3 Bowtie Ref: H-01, H-02, H-04 

04 Loss of control of hydraulic system HAZID Table: 
1.4 Bowtie Ref: H-11 

05 Hydrogen Sulphide / CO2 intake through HVAC to the living 
quarters 

HAZID Table: 
1.5 Bowtie Ref: H-01, H-02, H-12 

06 Fire inside the living quarters HAZID Table: 
1.6 Bowtie Ref: H-04 

07 Fire HAZID Table: 
1.7 Bowtie Ref: H-04 

Marine Operations 

Item Identified Hazard 
HazId 

Reference  
Bowtie Reference  

08 Loss of drilling unit structure i.e., stability integrity HAZID Table: 
2.1 

Bowtie Ref: H-10, H-13, H-
014, H-15 

09 Loss of ballasting control HAZID Table: 
2.2 Bowtie Ref: H-13, H-15 

10 Collision with supply or merchant vessels HAZID Table: 
2.3 Bowtie Ref: H-08, H-10, H-14 

11 Loss of control during drilling unit towing HAZID Table: 
2.4 Screened out 

12 Loss of Position HAZID Table: 
2.5 Bowtie Ref: H-08 

13 Loss of propulsion during drilling unit navigation HAZID Table: 
2.6 Bowtie Ref: H-08, H-15 

Supply Transferring Operations 

Item Identified Hazard 
HazId 

Reference  
Bowtie Reference  

14 Loss of crane control while transferring cargo from/to supply 
vessels 

HAZID Table: 
3.1 Bowtie Ref: H-06 

15 Loss of basket control while transferring personnel from / to 
support vessel 

HAZID Table: 
3.2 Screened out 

16 Loss of containment while transferring chemicals (diesel / 
bentonite / barite) from / to supply vessel 

HAZID Table: 
3.3 Screened out 

17 Loss of Helicopter control while taking off / landing HAZID Table: 
3.4 Bowtie Ref: H-09, H-14 

Drilling 

Item Identified Hazard 
HazId 

Reference  
Bowtie Reference  

18 Loss of integrity of derrick HAZID Table: 
4.1 Bowtie Ref: H-07 

19 Loss of wellbore control HAZID Table: 
4.2 Bowtie Ref: H-01 

20 Loss of control of the BOP pressure test on board (Blast) HAZID Table: 
4.3 Bowtie Ref: H-11 

21 Loss of control of the BOP pressure test subsea HAZID Table: 
4.4 Screened out 

22 Loss of control of flammable and toxic (H2S) material in the 
shale shaker room 

HAZID Table: 
4.5 Bowtie Ref: H-01, H-04, H-12 

23 Loss of control of radioactive material during wireline 
operations 

HAZID Table: 
4.6 Screened out 
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24 Loss of elevator control while lifting cargos (drill pipe, case, 
tubulars, etc.) 

HAZID Table: 
4.7 Bowtie Ref: H-07 

25 Loss of control of flammable and toxic (H2S) material in the 
rotary table 

HAZID Table: 
4.8 Bowtie Ref: H-01, H-04, H-12 

26 Loss of Pressurised systems HAZID Table: 
4.9 Bowtie Ref: H-11 

27 Loss of control while handling perforation guns HAZID Table: 
4.10 Bowtie Ref: H-05 

28 Dropped objects HAZID Table: 
4.11 Bowtie Ref: H-07 

29 Personnel exposure to equipment with rotating or moving 
parts 

HAZID Table: 
4.12 Bowtie Ref: H-11 

30 Loss of control during work at height HAZID Table: 
4.13 Screened out 

Well Test Area  

Item Identified Hazard 
HazId 

Reference  
Bowtie Reference  

31 Loss of control of flammable and toxic (H2S) material HAZID Table: 
5.1 Bowtie Ref: H-02, H-04 

32 Loss of wellbore control HAZID Table: 
5.2 Bowtie Ref: H-02, H-04 

33 Loss of control of the X-tree during pressure test on board 
(Blast) 

HAZID Table: 
5.3 Bowtie Ref: H-11 

34 Loss of control of the X-tree during pressure test subsea HAZID Table: 
5.4 Screened out 

Storage (pipe deck & laydown areas including lifting equipment) 

Item Identified Hazard 
HazId 

Reference  
Bowtie Reference  

35 Combustible dust formation in silos / pipes (powder / dust 
bentonite / limestone/barite) 

HAZID Table: 
6.1 Bowtie Ref: H-04 

36 Loss of control while transferring Chemicals (diesel / 
bentonite / barite / limestone /etc.) inside the drilling unit 

HAZID Table: 
6.2 Screened out 

Utilities and services 

Item Identified Hazard 
HazId 

Reference  
Bowtie Reference  

37 Loss of electric Power (momentary or longer) HAZID Table: 
7.1 Screened out 

38 Loss of water quality control leading to contamination HAZID Table: 
7.2 Screened out 

39 Loss of internal communication system HAZID Table: 
7.3 Screened out 

40 Personnel exposed to low oxygen atmosphere in the 
Subsea HPU Room 

HAZID Table: 
7.4 Screened out 

Emergency Response 

Item Identified Hazard 
HazId 

Reference  
Bowtie Reference  

41 Loss of escape Routes accessibility HAZID Table: 
8.1 Screened out 

42 Loss of control during lifeboat / life rafts launching HAZID Table: 
8.2 Screened out 

Maintenance Operations 

Item Identified Hazard 
HazId 

Reference  
Bowtie Reference  

43 Exposure to electrical power HAZID Table: 
9.1 Screened out 

44 Loss of scaffolding control during work at height HAZID Table: 
9.2 Screened out 

45 Personnel exposure to equipment with rotating or moving 
parts 

HAZID Table: 
9.3 Bowtie Ref: H-11 

46 Loss of control of fluids / systems under pressure HAZID Table: 
9.4 Bowtie Ref: H-11 
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47 Exposure to confined spaces without adequate conditions 
to work 

HAZID Table: 
9.5 Bowtie Ref: H-12 

48 Loss of control during over water job HAZID Table: 
9.6 Screened out 

49 Loss of control of crane while lifting equipment HAZID Table: 
9.7 Bowtie Ref: H-06 

50 Exposure to Chemical materials HAZID Table: 
9.8 Screened out 

51 Exposure to Irradiation / heat HAZID Table: 
9.9 Screened out 

52 Loss of acetylene containment while performing welding 
activities 

HAZID Table: 
9.10 Bowtie Ref: H-04 

53 Loss of forklift / trolley control while handling cargos on 
board 

HAZID Table: 
9.11 Screened out 

Security Operations 

Item Identified Hazard 
HazId 

Reference  
Bowtie Reference  

54 Piracy / kidnap HAZID Table: 
10.1 Bowtie Ref: H-16 

55 Assault HAZID Table: 
10.2 Bowtie Ref: H-16 

56 Sabotage HAZID Table: 
10.3 Screened out 

57 Theft HAZID Table: 
10.4 Screened out 

58 Crisis HAZID Table: 
10.5 Screened out 
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E.5 SECE Register 

The SECE Register provides by detail from the bowtie analysis of identified SECE’s as well 
as responsibility and accountability for their functions. This register is a direct output of the 
Bowtie XP software and is linked to all identified SECE barriers in the MAH bowties. 

The register is an integral part of the Major Accident Hazard Risk Assessment (MAHRA) 
undertaken on West Saturn and lay the foundation for the overall hazard management 
process. The MAHRA (HRM-SD-WSN-002-2018) provides full detail and process supporting 
the presented tables and their hazard ranking using the established Seadrill Risk Matrix and 
criteria. 

The register also forms part of the listing of SECE’s and their performance standards 
supporting the West Saturn Hazard Management assurance process. They provided base 
line and input to HRM-SD-WSN-003-2018 – SECE listing and Performance Standards report. 
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BowTie Group: West Saturn 

Hazard H-01 Hydrocarbons in Formation during Drilling 

Top 
event 

Loss of Containment 

  

Drilling into Shallow Gas Pocket 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Drilling program design avoids  
routing of well through shallow 
gas areas 

Elimination Good Client   

Drill pilot hole Prevention Good Client • 311-A-001 Drilling Control 

Use of Safety Valve to prevent 
flow up the drill stem 

Control 
Very 
Good 

Tool Pusher   

Shallow Flow Response Prevention Good 

Drilling  

Section 
Leader 

• 311-A-001 Drilling Control 

• 422-ET-201 to 422-ET-209 Portable 
VHF 

  

Failure of the MPD Package 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

MPD Equipment is designed and  
certified 

Prevention 
Very 
Good 

MPD  
Supervisor 

• 339-A-130 MPD Rotating Control 
Device (RCD) 
• 339-A-120 MPD Drill String Isolation 
Tool (DSIT) 

• 339-A-110 MPD Flow Spool 

MPD equipment is pressure 
tested 

Prevention 
Very 
Good 

MPD  
Supervisor 

• 339-A-130 MPD Rotating Control 

Device (RCD) 
• 339-A-120 MPD Drill String Isolation 
Tool (DSIT) 
• 339-A-110 MPD Flow Spool 

Continuous monitoring of returns  
using gas detection 

Detection Good 
MPD  
Supervisor 

• 339-A-130 MPD Rotating Control 
Device (RCD) 
• 339-A-120 MPD Drill String Isolation 
Tool (DSIT) 
• 339-A-110 MPD Flow Spool 

Integrity of lines and vessels Prevention 
Very 
Good 

MPD  
Supervisor 

• 339-A-130 MPD Rotating Control 
Device (RCD) 

• 339-A-120 MPD Drill String Isolation 
Tool (DSIT) 
• 339-A-110 MPD Flow Spool 

Automatic shut in at MPD 

package / drill floor / bridge 
Prevention 

Very 

Good 

MPD  

Supervisor 

• 339-A-130 MPD Rotating Control 
Device (RCD) 
• 339-A-120 MPD Drill String Isolation 
Tool (DSIT) 
• 339-A-110 MPD Flow Spool 

Manual shut in at MPD choke  
manifold 

Prevention Good 
MPD  
Supervisor 

• 339-A-130 MPD Rotating Control 
Device (RCD) 
• 339-A-120 MPD Drill String Isolation 

Tool (DSIT) 
• 339-A-110 MPD Flow Spool 
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Riser Failure 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Riser in Accordance with 
Operating Environment 

Reduction Good 
Drilling  
Section 
Leader 

• 335-A-110 & 335-A-120 Marine Riser  
System 

• 335-A-210 & 335-A-220 Telescopic 
Joints 
• 335-XX-801 & 335-XX-802 Running 
Tools 
• 335-A-400 & 335-2-A-400 Riser 
Adapters 
• 335-XX-004 Spider, Riser 

• 335-XX-003 Gimbal, Riser 

Maintain Riser Integrity Prevention Good 
Sub Sea  
Supervisor 

• 335-A-110 & 335-A-120 Marine Riser 
System 

• 335-A-210 & 335-A-220 Telescopic 
Joints 
• 335-XX-801 & 335-XX-802 Running 
Tools 
• 335-A-400 & 335-2-A-400 Riser 
Adapters 
• 335-XX-004 Spider, Riser 

• 335-XX-003 Gimbal, Riser 

Maintain Flex Joint Integrity Prevention Good 
Sub Sea  
Supervisor 

• 335-A-110 & 335-A-120 Marine Riser 

System 
• 335-XX-001 & 335-XX-002 &  
335-2-XX-002 Upper & Lower Flex Joints 

  

(Unexpected) High Formation Pressure 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Maintain Hydrostatic Overbalance 
- Primary Well Control 

Prevention 
Very 
Good 

Driller 

• 311-A-001 Drilling Control 
• 325-A-001 Mud Pumps 
• 851-A-361 Mud Module 
• 851-A-363 Mud Process Module 

• 851-A-141 Active Tanks/Mud Pumps 
• 851-A-241 Bulk Storage and Mud 
Tanks 
• 851-A-242 Dry Bulk Storage 
• 851-A-121 Mud Process 
• 3D71101 Cement Unit Package  
(3rd Party)* 

Uncertainty 
in Pore 
Pressure 
Prediction 

Approved Well 
Plan 

Prevention Good Client   

Tripping in 
and out of 
the hole 

Prevention of 
Swabbing and 
Surging while 
Drilling 

Prevention 
Very 
Good 

Tool Pusher • 311-A-001 Drilling Control 

Loss of 
circulation or  
returns 

Prevention of 
lost circulation /  
returns 

Elimination 
Very 
Good 

Driller • 311-A-001 Drilling Control 

Entrained 

Gas in the 
Mud System 

Operate 
Degasser while 

drilling in 
Hydrocarbons 
zones 

Prevention 
Very 
Good 

Tool Pusher • 336-A-200 Mud Gas Separator 
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Follow 
procedure for 
clearing of 
trapped gas 

Prevention Good Driller   

Maintain Pressure Containment  
Envelope 

Prevention 
Very 
Good 

Driller 
• 311-A-001 Drilling Control 
• 3D71101 Cement Unit Package  
(3rd Party)* 

H2S  

Conditions 

Rig and  
Equipment  

Selection for 
H2S Conditions 

Reduction 
Very 

Good 

OIM /  
Company 
Man 

• 811-A-120 H2S Detection System 

Shut in the Well Prevention 
Very 
Good 

Driller 

• 311-A-001 Drilling Control 
• 331-A-110 & 331-2-A-110 LMRP 
Connector 
• 331-A-200 & 331-2-A-200 Lower BOP 
Stack & Some Components 

• 331-PC-100 & 331-PC-110 &  
331-2-PC-100 & 331-2-PC-110 Annulars 
• 331-XX-035 & 331-2-XX-035 Wellhead 
Connector 
• 332-A-100 Conduit and Hotline 
• 332-A-200 & 332-2-A-200 PODs, BOP 
Control 

• 332-A-900 Reels Mux Cable 
• 332-EI-001 BOP System UPS 
• 332-IP-100 BOP Control Panels 
• 332-VX-010 & 332-VX-011 &  
332-2-VX-010 Accumulators 

• 336-A-100 Choke & Kill Manifold 
• 3D32206 BOP HPUs 
• 422-ET-201 to 422-ET-209 Portable 

VHF 

Well Control Response  Control 
Very 
Good 

Drilling 
Section 
Leader 

• 422-ET-201 to 422-ET-209 Portable 
VHF 

  

Hydrocarbons or Gas in return mud 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Gas detection in shale shaker 
room 

Detection 
Very 
Good 

Driller 
• 811-A-130 HC Detection System 
• 851-A-361 Mud Module 
• 851-A-363 Mud Process Module 

Condition mud if gas is detected 
in return mud 

Control 
Very 
Good 

Company 
Man 

• 325-A-001 Mud Pumps 
• 336-A-200 Mud Gas Separator 

• 851-A-141 Active Tanks/Mud Pumps 

Ventilation systems to be running 
at all times when mud system is 
in use 

Control 
Very 
Good 

Tool Pusher 
• 575-A-101 & 575-A-201 & 571-A-800 
Fire Dampers 
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Closing the well with the BOP and 

circulate HC mud through 
poorboy de-gasser 

Prevention 
Very 
Good 

Driller 

• 311-A-001 Drilling Control 
• 331-A-100 & 331-2-A-100 LMRP & 
Some Components 

• 331-A-110 & 331-2-A-110 LMRP 
Connector 
• 331-A-200 & 331-2-A-200 Lower BOP 
Stack & Some Components 
• 331-PC-100 & 331-PC-110 &  
331-2-PC-100 & 331-2-PC-110 Annulars 
• 331-XX-035 & 331-2-XX-035 Wellhead 

Connector 
• 332-A-100 Conduit and Hotline 
• 332-A-200 & 332-2-A-200 PODs, BOP 
Control 
• 332-A-900 Reels Mux Cable 
• 332-EI-001 BOP System UPS 
• 332-IP-100 BOP Control Panels 

• 332-VX-010 & 332-VX-011 &  
332-2-VX-010 Accumulators 
• 336-A-200 Mud Gas Separator 
• 3D32206 BOP HPUs 

BOP failure 

Redundant  
equipment and 
control systems 

Control 
Very 
Good 

Sub Sea  
Supervisor 

• 335-A-110 & 335-A-120 Marine Riser  
System 
• 335-XX-801 & 335-XX-802 Running 
Tools 
• 336-A-100 Choke & Kill Manifold 
• 3D34201 & 334-A-200 Diverter & 

Diverter Running Tool 

BOP regular  
function and 
pressure testing 
in accordance 

with rules and 
regulations 

Control 
Very 
Good 

Sub Sea 
Supervisor 

• 331-A-200 & 331-2-A-200 Lower BOP 
Stack & Some Components 
• 332-A-200 & 332-2-A-200 PODs, BOP 
Control 
• 332-EI-001 BOP System UPS 

• 332-IP-100 BOP Control Panels 
• 336-A-100 Choke & Kill Manifold 
• 3D32206 BOP HPUs 

Preventive and 
corrective 
maintenance  

according to 
Seadrill Asset 
Management  
System 

Prevention 
Very 
Good 

Technical 

Section 
Leader 

  

  

Cement and/or Casing Seal Failure 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Compliance with well information 
and design (Well Program) 

Control 
Very 
Good 

Client / DSL   

Installed casing and seal 
assembly to be according to well 
specification 

Control 
Very 
Good 

Third Party 
Contractor / 
Client 

• 3D71101 Cement Unit Package (3rd 
Party)* 

Installation and testing according 

to vendor's guidelines 
Control 

Very 

Good 

Third Party 
Contractor / 
Client 

  

Cement job according to well  
specification 

Control 
Very 
Good 

Third Party 

Contractor / 
Client 

• 3D71101 Cement Unit Package (3rd 
Party)* 
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Operate in accordance with well  
control manual/drilling procedure 

Control 
Very 
Good 

Drilling 
Section 
Leader 

  

Closing the well with the BOP  Prevention 
Very 
Good 

Driller 

• 311-A-001 Drilling Control 
• 331-A-100 & 331-2-A-100 LMRP & 
Some Components 
• 331-A-110 & 331-2-A-110 LMRP 

Connector 
• 331-A-200 & 331-2-A-200 Lower BOP 
Stack & Some Components 
• 331-PC-100 & 331-PC-110 &  
331-2-PC-100 & 331-2-PC-110 Annulars 
• 331-XX-035 & 331-2-XX-035 Wellhead 
Connector 

• 332-A-100 Conduit and Hotline 
• 332-A-200 & 332-2-A-200 PODs, BOP 
Control 
• 332-A-900 Reels Mux Cable 
• 332-EI-001 BOP System UPS 
• 332-IP-100 BOP Control Panels 
• 332-VX-010 & 332-VX-011 &  

332-2-VX-010 Accumulators 

• 3D32206 BOP HPUs 

BOP failure 

Redundant  
equipment and 
control systems 

Control 
Very 

Good 

Sub Sea  

Supervisor 

• 3D34201 & 334-A-200 Diverter & 
Diverter Running Tool 
• 335-A-110 & 335-A-120 Marine Riser  
System 
• 336-A-100 Choke & Kill Manifold 

BOP regular  
function and 
pressure testing 

in accordance 
with rules and 
regulations 

Control 
Very 

Good 

Sub Sea  

Supervisor 

• 331-A-200 & 331-2-A-200 Lower BOP 
Stack & Some Components 
• 332-A-200 & 332-2-A-200 PODs, BOP 
Control 

• 332-EI-001 BOP System UPS 
• 332-IP-100 BOP Control Panels 
• 336-A-100 Choke & Kill Manifold 
• 3D32206 BOP HPUs 

Preventive and 
corrective 

maintenance  
according to 
Seadrill Asset 
Management  
System 

Prevention 
Very 
Good 

Technical 
Section 
Leader 

  

  

Fire and Explosion due to the ignition of Hydrocarbon release to the rig 

Residual   

D1 People 

D1 Environment 

D1 Asset 

D1 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Hot work is suspended as per Rig 
Specific Gas Protocol 

Prevention Good OIM   

Divert Flow Reduction 
Very 
Good 

Driller 
• 3D34201 & 334-A-200 Diverter & 
Diverter Running Tool 
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Emergency Disconnect / Secure 

Well and Rig Move off location 
EER 

Very 

Good 
OIM 

• 311-A-001 Drilling Control 

• 331-A-100 & 331-2-A-100 LMRP & 
Some Components 
• 331-A-110 & 331-2-A-110 LMRP 
Connector 
• 331-A-200 & 331-2-A-200 Lower BOP 
Stack & Some Components 
• 331-PC-100 & 331-PC-110 &  

331-2-PC-100 & 331-2-PC-110 Annulars 
• 331-XX-035 & 331-2-XX-035 Wellhead 
Connector 
• 332-A-100 Conduit and Hotline 
• 332-A-200 & 332-2-A-200 PODs, BOP 
Control 
• 332-A-900 Reels Mux Cable 

• 332-IP-100 BOP Control Panels 
• 335-A-110 & 335-A-120 Marine Riser  
System 
• 3D32206 BOP HPUs 
• 408-A-100 DP Operator Stations 
• 635-A-100 to 635-A-600 Thrusters 1-6 
• 812-A-001 Emergency Shutdown 

System 

Control of Ignition Sources Control Good OIM 

• 575-A-101 & 575-A-201 & 571-A-800 
Fire Dampers 
• 852 Lightning protection 
• 851 Hazardous areas Hazardous (Ex) 
Equipment 
• 811-A-002 Fire Detection Loops 

• 811-A-001 Fire Detection Panel 

Passive Fire / Explosion 

Protection 
Mitigation 

Very 

Good 

Design  

Authority 

• 425-A-203 Lighting Signal Columns 

• 51 Bulkheads and Windows 
• 513-A-120 Weathertight & GasTight 
Doors 
• 514-A-103 & 513-A-130 Fire Retardant 
Doors 
• 875-A-130 & 875-A-203 Lighting 
Emergency Boards 

• 875-A-130 & 875-A-203 & 425-A-203 
Emergency Lighting and Lighting Signal 

Columns 

Active Fire Protection Mitigation 
Very 
Good 

OIM 

• 3D9302001 to 3D9302006 Foam 
Stations 

• 425-A-216 & 425-A-217 & 425-A-220 
& 425-A-221 Muster Stations 
• 505-A-100 Fire Lockers, Firemen suits 
& equipment 
• 505-A-420 SCBA'S 
• 505-A-510 & 505-A-520 & 505-A-530 
Portable extinguishers 

• 575-A-101 & 575-A-201 & 571-A-800 
Fire Dampers 
• 811-A-001 Fire Detection Panel 
• 811-A-002 Fire Detection Loops 
• 813-A-003 Fire Fighting - Watermist 
• 813-A-106 Fire Hydrants 
• 813-P-112 & 813-P-122 & 813-P-123 

Fire Pumps 
• 815-A-100 to 815-A-400 Main CO2 
and  
Local Systems 
• 816-A-300 Helideck Foam System 
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Emergency Response Process EER 
Very 
Good 

OIM 

• 253-A-110 Accommodation 
• 411-A-001 Radar/DCU Units 

• 421-AA-101 & 421-AA-102 GMDSS 
• 422-ET-201 to 422-ET-209 Portable 
VHF 
• 425-A-100 to 425-A-102 PA/GA 
system A&B 
• 425-A-200 General alarm system 
• 425-A-203 Lighting Signal Columns 
• 425-A-216 & 425-A-217 & 425-A-220 

& 425-A-221 Muster Stations 
• 501-A-100 to 501-A-600 Lifeboats 1-6 
• 501-A-140 to 501-A-640 & 501-A-141 
to 501-A-641 Davits Winch and 
Assembly 
• 502-A-001 Liferafts 
• 503-A-301 Lifebuoys & Jacobs Ladders 

• 503-A-302 Lifejackets 
• 503-A-304 & 503-A-305 Lifesaving, 
Safety & Emergency Equipment 
• 504-A-100 to 504-A-300 Stations, 
Kits, Rescue, Stretchers 
• 505-A-420 SCBA'S 
• 812-A-001 Emergency Shutdown 

System 
• 812-A-010 Emergency Shutdown 
Abandon Vessel 

• 812-A-020 ESD Pushbuttons 
• 812-XC-001 Field Station Control 
Cabinet 
• 875-A-130 & 875-A-203 Lighting  

Emergency Boards 
• 875-A-130 & 875-A-203 & 425-A-203 
Emergency Lighting and Lighting Signal  
Columns 

  

Release of Hydrocarbons to the sea (Subsea Blowout) 

Residual   

D2 Environment 

D4 Asset 

D3 Reputation 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Well Kill Operations Reduction 
Very 
Good 

Client / DSL 

• 311-A-001 Drilling Control 
• 325-A-001 Mud Pumps 
• 851-A-121 Mud Process 
• 851-A-141 Active Tanks/Mud Pumps 
• 851-A-361 Mud Module 
• 851-A-363 Mud Process Module 

Drilling a Relief Well Mitigation 
Very 
Good 

Client   

Capping of the Well Reduction Good 
Company 

Man 
  

Prevention of spreading of the 
Spill 

EER Good OIM  

Clean up of spill EER Good OIM  

  

H2S Gas on the Rig (when applicable) 

Residual   

D1 People 



 
 

Appendix E 

 

Iss 01 / Rev 00 Hard copies are not controlled Page 87 of 217 
Rev Date: 14th February 2018  Safety Case  

 

D1 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Managing H2S Conditions Control 
Very 
Good 

OIM / Client 
• 503-A-306 Portable Gas Detectors 
• 811-A-120 H2S Detection System 

H2S Emergency Response EER 
Very 
Good 

OIM 
• 505-A-420 SCBA'S 
• 575-A-101 & 575-A-201 & 571-A-800 

Fire Dampers 
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Hazard H-02 Hydrocarbons in Formation during Well Testing 

Top event Loss of Containment 

  

Well Testing Equipment Over Pressured 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Equipment designed and certified 
for the well testing 

Prevention 
Very 
Good 

Client 
• 372-A-200 Well Testing Package  
(3rd Party)* 

Automatic ESD activated by over 
pressure 

Prevention 
Very 
Good 

Client 
• 812-A-001 Emergency Shutdown 
System 

  

Well Testing Flare Boom / Flame Failure 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Flare boom deluge Elimination 
Very 

Good 

Technical 
Section 
Leader 

• 372-A-200 Well Testing Package (3rd 
Party)* 
• 813-P-112 & 813-P-122 & 813-P-123 
Fire Pumps 
• 372-A-100 Burner Booms 

Pilot light Prevention 
Very 
Good 

Well Test  
Engineer 

• 372-A-200 Well Testing Package (3rd 
Party)* 
• 372-A-100 Burner Booms 

Automatic shut in at well package 
/ drill floor / bridge 

Prevention 
Very 
Good 

Well Test  
Supervisor 

• 372-A-200 Well Testing Package  
(3rd Party)* 
• 812-A-001 Emergency Shutdown 
System 

Manual shut in at well test choke 
manifold 

Prevention 
Very 
Good 

Well Test  
Supervisor 

  

  

Corrosion / Erosion of Well Test Equipment 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Equipment designed and certified 
for the well testing 

Prevention 
Very 
Good 

Client 
• 372-A-200 Well Testing Package  
(3rd Party)* 

Well testing equipment is 
pressure tested 

Prevention 
Very 
Good 

Well Test  
Supervisor 

• 372-A-200 Well Testing Package  
(3rd Party)* 

Integrity of lines and vessels Prevention 
Very 
Good 

Well Test  
Engineer 

  

  

Well Test Equipment Mechanical Failure 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Equipment designed and certified 
for the well testing 

Prevention 
Very 
Good 

Client 
• 372-A-200 Well Testing Package  
(3rd Party)* 

  

Well Test Pipework / Valve / Swivel Failure 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Equipment designed and certified 
for the well testing 

Prevention 
Very 
Good 

Client 
• 372-A-200 Well Testing Package  
(3rd Party)* 
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Well testing equipment is 
pressure tested 

Prevention 
Very 
Good 

Well Test  
Supervisor 

• 372-A-200 Well Testing Package  
(3rd Party)* 

Continuous visual monitoring of 
pipes using portable gas 
detectors 

Detection Good 
Well Test  
Supervisor 

• 503-A-306 Portable Gas Detectors 

  

Dropped object on Well Test Equipment 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Control of Crane operations and 
Work at Heights during Well 
Testing 

Elimination Good OIM • 851-A-151 Deck Cranes 

  

Operations Exposed to Extreme Weather 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Well testing restricted according 
to environmental conditions 

Prevention 
Very 
Good 

OIM 
• 417-YR-300 NAVTEX receiver 
• 417-YR-200 Weather Facsimile 

  

Fire and Explosion due to the ignition of Hydrocarbon release to the rig 

Residual   

D1 People 

D1 Environment 

D1 Asset 

D1 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Additional ESD Hook Up Mitigation 
Very 
Good 

Well Test  
Supervisor 

  

Restricted Access during Well 
Testing 

Mitigation Good 
Well Test  
Engineer 

  

Control of Ignition Sources Control Good OIM 

• 575-A-101 & 575-A-201 & 571-A-800 
Fire Dampers 
• 852 Lightning protection 
• 851 Hazardous areas Hazardous (Ex) 
Equipment 
• 811-A-002 Fire Detection Loops 

• 811-A-001 Fire Detection Panel 

Passive Fire / Explosion 
Protection 

Mitigation 
Very 
Good 

Design  
Authority 

• 425-A-203 Lighting Signal Columns 

• 51 Bulkheads and Windows 
• 513-A-120 Weathertight & GasTight 
Doors 
• 514-A-103 & 513-A-130 Fire Retardant 
Doors 
• 875-A-130 & 875-A-203 Lighting  
Emergency Boards 

• 875-A-130 & 875-A-203 & 425-A-203 
Emergency Lighting and Lighting Signal  
Columns 
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Active Fire Protection Mitigation 
Very 

Good 
OIM 

• 3D9302001 to 3D9302006 Foam 
Stations 

• 425-A-216 & 425-A-217 & 425-A-220 
& 425-A-221 Muster Stations 
• 505-A-100 Fire Lockers, Firemen suits 
& equipment 
• 505-A-420 SCBA'S 
• 505-A-510 & 505-A-520 & 505-A-530 
Portable extinguishers 
• 575-A-101 & 575-A-201 & 571-A-800 

Fire Dampers 
• 811-A-001 Fire Detection Panel 
• 811-A-002 Fire Detection Loops 
• 813-A-003 Fire Fighting - Watermist 
• 813-A-106 Fire Hydrants 
• 813-P-112 & 813-P-122 & 813-P-123 
Fire Pumps 

• 815-A-100 to 815-A-400 Main CO2 and 
Local Systems 
• 816-A-300 Helideck Foam System 

Emergency Response Process EER 
Very 
Good 

OIM 

• 253-A-110 Accommodation 
• 411-A-001 Radar/DCU Units 
• 421-AA-101 & 421-AA-102 GMDSS 
• 422-ET-201 to 422-ET-209 Portable 
VHF 
• 425-A-100 to 425-A-102 PA/GA 

system A&B 
• 425-A-200 General alarm system 
• 425-A-203 Lighting Signal Columns 
• 425-A-216 & 425-A-217 & 425-A-220 
& 425-A-221 Muster Stations 
• 501-A-100 to 501-A-600 Lifeboats 1-6 
• 501-A-140 to 501-A-640 & 501-A-141 

to 501-A-641 Davits Winch and 
Assembly 
• 502-A-001 Liferafts 
• 503-A-301 Lifebuoys & Jacobs Ladders 
• 503-A-302 Lifejackets 
• 503-A-304 & 503-A-305 Lifesaving, 
Safety & Emergency Equipment 

• 504-A-100 to 504-A-300 Stations, 
Kits, Rescue, Stretchers 
• 505-A-420 SCBA'S 
• 812-A-001 Emergency Shutdown 
System 
• 812-A-010 Emergency Shutdown 
Abandon Vessel 

• 812-A-020 ESD Pushbuttons 
• 812-XC-001 Field Station Control 
Cabinet 
• 875-A-130 & 875-A-203 Lighting  
Emergency Boards 
• 875-A-130 & 875-A-203 & 425-A-203 
Emergency Lighting and Lighting Signal  
Columns 

  

Release of Hydrocarbons to the sea (Subsea Blowout) 

Residual   

D2 Environment 

D4 Asset 

D3 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 
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Well Kill Operations Reduction Good Client / DSL 

• 311-A-001 Drilling Control 
• 325-A-001 Mud Pumps 
• 851-A-121 Mud Process 

• 851-A-141 Active Tanks/Mud Pumps 
• 851-A-361 Mud Module 
• 851-A-363 Mud Process Module 

Prevention of spreading of the 
Spill 

EER Good OIM  

Clean up of spill EER Good OIM  

  

H2S Gas on the Rig (when applicable) 

Residual   

D1 People 

D1 Reputation 
 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Heading Management Prevention 
Very 
Good 

OIM 
• 408-A-100 DP Operator Stations 
• 635-A-100 to 635-A-600 Thrusters 1-6 

Managing H2S Conditions Control 
Very 
Good 

OIM / Client 
• 503-A-306 Portable Gas Detectors 
• 811-A-120 H2S Detection System 

H2S Emergency Response EER 
Very 

Good 
OIM 

• 505-A-420 SCBA'S 
• 575-A-101 & 575-A-201 & 571-A-800  
Fire Dampers 
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Hazard H-03 Hydrocarbons in Sea Floor Infrastructure 

Top event Loss of Containment 

  

Dropped object (lifting over the side) 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Lifts conducted at Heavy Lift 
safe zone 

Prevention 
Very 
Good 

Marine  
Section 
Leader 

• 851-A-151 Deck Cranes 

  

Dropped object (through moonpool) 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Lifts conducted at Heavy Lift 
safe zone 

Prevention 
Very 
Good 

Marine  
Section 
Leader 

• 364-A-500 Crane BOP Gantry 
• 362-A-100 Riser Gantry Crane 

  

Subsea Equipment impacting Subsea Infrastructure 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Knowledge of the subsea layout Mitigation 
Very 
Good 

Company 
Man 

  

  

Release of Hydrocarbons to the sea  

Residual   

D2 Environment 

D4 Asset 

D3 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Controlled Shutdown of Drilling  
Operations 

EER 
Very 
Good 

Drilling  
Section 
Leader 

• 311-A-001 Drilling Control 

• 422-ET-201 to 422-ET-209 Portable 
VHF 
• 812-A-001 Emergency Shutdown 
System 

Emergency Shutdown of Subsea  

infrastructure 
EER 

Very 

Good 

Company 

Man 
  

Emergency Disconnect / Secure 
Well and Rig Move off location 

EER 
Very 
Good 

OIM 

• 311-A-001 Drilling Control 
• 331-A-100 & 331-2-A-100 LMRP & 
Some Components 
• 331-A-110 & 331-2-A-110 LMRP 
Connector 

• 331-A-200 & 331-2-A-200 Lower BOP 
Stack & Some Components 
• 331-PC-100 & 331-PC-110 &  
331-2-PC-100 & 331-2-PC-110 Annulars 
• 331-XX-035 & 331-2-XX-035 Wellhead 
Connector 
• 332-A-100 Conduit and Hotline 

• 332-A-200 & 332-2-A-200 PODs, BOP  
Control 
• 332-A-900 Reels Mux Cable 
• 332-IP-100 BOP Control Panels 
• 335-A-110 & 335-A-120 Marine Riser  
System 
• 3D32206 BOP HPUs 

• 408-A-100 DP Operator Stations 
• 635-A-100 to 635-A-600 Thrusters 1-6 
• 812-A-001 Emergency Shutdown 
System 
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Hazard 
H-04 Combustible Materials (e.g. Accommodations, Machinery 

Space(s), Storage area(s)) 

Top event Fire 

  

Ignition of combustible materials 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

House-keeping Reduction Good OIM   

Certified / approved equipment Prevention 
Very 
Good 

Technical 
Section 
Leader 

  

  

Ignition of Flammable Materials (e.g. diesel, oils, paints, solvents, etc..) 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Inspection of storage of 
Flammable Materials 

Elimination 
Very 
Good 

OIM   

Controlled Transfer of Flammable 
Materials 

Prevention 
Very 
Good 

Area  
Supervisors 

 

Shutdown affected area Prevention Good OIM 

• 575-A-101 & 575-A-201 & 571-A-800 
Fire Dampers 
• 811-A-001 Fire Detection Panel 
• 811-A-002 Fire Detection Loops 
• 812-A-001 Emergency Shutdown 
System 

Prevention of spreading of the 

Spill 
EER Good OIM • 804-A-220 Drains (Non-Hazardous) 

Clean up of spill EER Good OIM   

  

Electrical systems and equipment fault 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

House-keeping Reduction Good OIM   

Certified / approved equipment Prevention 
Very 
Good 

Technical 
Section 
Leader 

  

Short circuit fuses / Electrical 
breakers 

Prevention 
Very 
Good 

Technical 
Section 
Leader 

  

  

Smoking or use of open flames 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Designated smoking areas Prevention 
Very 
Good 

OIM 
•  505-A-510 & 505-A-520 & 505-A-530 
Portable extinguishers 

House-keeping Reduction Good OIM   

  

Hot Work 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 
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Hot Work not allowed in 
Hazardous Area's  

Elimination 
Very 
Good 

OIM   

Control of Work process Prevention 
Very 
Good 

OIM  

  

Handling of Laundry 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

House-keeping Reduction Good OIM   

Certified / approved equipment Prevention 
Very 
Good 

Technical 
Section 

Leader 

  

  

Gas ingress to engine room 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Overpressure in engine room(s) Elimination Good 
Technical 
Section 
Leader 

• 575-A-101 & 575-A-201 & 571-A-800 
Fire Dampers 

Shut-down of engines Prevention 
Very 
Good 

Technical 
Section 
Leader 

• 575-A-101 & 575-A-201 & 571-A-800 
Fire Dampers 
• 651-A-011 & 651-A-012 & 651-A-031 
to 651-A-034 Main Diesel Engines 
• 812-A-001 Emergency Shutdown 

System 

  

Engine Failure / Explosion 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Maintain condition of the Engines Reduction 
Very 
Good 

Technical 
Section 
Leader 

• 651-A-011 & 651-A-012 & 651-A-031 
to 651-A-034 Main Diesel Engines 
• 665-A-100 Emergency diesel engine 

Shut-down of engines Prevention 
Very 
Good 

Technical 
Section 
Leader 

• 575-A-101 & 575-A-201 & 571-A-800 
Fire Dampers 
• 651-A-011 & 651-A-012 & 651-A-031 
to 651-A-034 Main Diesel Engines 
• 812-A-001 Emergency Shutdown 

System 

  

Ignition of flammable Hydrocarbon vapours from the Well 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Primary Well Control Prevention 
Very 
Good 

Driller 

• 311-A-001 Drilling Control 

• 325-A-001 Mud Pumps 
• 851-A-361 Mud Module 
• 851-A-363 Mud Process Module 
• 851-A-141 Active Tanks/Mud Pumps 
• 851-A-241 Bulk Storage and Mud 
Tanks 
• 851-A-242 Dry Bulk Storage 

• 851-A-121 Mud Process 
• 3D71101 Cement Unit Package  
(3rd Party)* 

Uncertainty in 

Pore Pressure 
Prediction 

Approved Well 
Plan 

Prevention Good Client   
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Tripping in 
and out of the 

hole 

Prevention of 
Swabbing and 
Surging while 
Drilling 

Prevention 
Very 
Good 

Tool Pusher • 311-A-001 Drilling Control 

Loss of  
circulation or 
returns 

Prevention of 

lost circulation 
/  
returns 

Elimination 
Very 
Good 

Driller • 311-A-001 Drilling Control 

Entrained Gas 
in the Mud 
System 

Operate 
Degasser 
while drilling 
in 
Hydrocarbons 
zones 

Prevention 
Very 
Good 

Tool Pusher • 336-A-200 Mud Gas Separator 

Follow 
procedure for 
clearing of 
trapped gas 

Prevention Good Driller   

Secondary Well Control Prevention 
Very 
Good 

Driller 
• 311-A-001 Drilling Control 
• 3D71101 Cement Unit Package  
(3rd Party)* 

H2S  
Conditions 

Rig and  
Equipment  
Selection for 
H2S 
Conditions 

Reduction 
Very 
Good 

OIM /  
Company 
Man 

• 811-A-120 H2S Detection System 

Hazardous Zone Management Control Good OIM 
• 851 Hazardous areas Hazardous (Ex) 
Equipment 

  

Ignition of Flammable Oils During Galley Operations 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Maintenance and Inspection 

Program 
Prevention Good 

Technical 
Section 
Leader 

  

Correct Disposal of Waste Oil Prevention Good 
Third Party 
Contractor 

  

  

Spreading of the fire to other Area's 

Residual   

D4 Asset 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Emergency Shutdown System Reduction 
Very 

Good 
OIM 

• 812-A-001 Emergency Shutdown 
System 
• 812-A-020 ESD Pushbuttons 
• 812-XC-001 Field Station Control 

Cabinet 

Passive Fire / Explosion 

Protection 
Mitigation 

Very 

Good 

Design  

Authority 

• 425-A-203 Lighting Signal Columns 

• 51 Bulkheads and Windows 
• 513-A-120 Weathertight & GasTight 
Doors 
• 514-A-103 & 513-A-130 Fire Retardant 
Doors 
• 875-A-130 & 875-A-203 Lighting 
Emergency Boards 

• 875-A-130 & 875-A-203 & 425-A-203 
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Emergency Lighting and Lighting Signal 
Columns 

Active Fire Protection Mitigation 
Very 
Good 

OIM 

• 3D9302001 to 3D9302006 Foam 
Stations 
• 425-A-216 & 425-A-217 & 425-A-220 
& 425-A-221 Muster Stations 
• 505-A-100 Fire Lockers, Firemen suits 

& equipment 
• 505-A-420 SCBA'S 
• 505-A-510 & 505-A-520 & 505-A-530 
Portable extinguishers 
• 575-A-101 & 575-A-201 & 571-A-800 
Fire Dampers 
• 811-A-001 Fire Detection Panel 
• 811-A-002 Fire Detection Loops 

• 813-A-003 Fire Fighting - Watermist 
• 813-A-106 Fire Hydrants 
• 813-P-112 & 813-P-122 & 813-P-123 
Fire Pumps 
• 815-A-100 to 815-A-400 Main CO2 and  
Local Systems 
• 816-A-300 Helideck Foam System 

Emergency Response Process EER 
Very 
Good 

OIM 

• 253-A-110 Accommodation 
• 422-ET-201 to 422-ET-209 Portable 
VHF 
• 425-A-100 to 425-A-102 PA/GA 
system A&B 

• 425-A-200 General alarm system 

  

Personnel Impacted by the Fire (Heat, Smoke) 

Residual   

D1 People 

D1 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Shutdown affected area Prevention Good OIM 

• 575-A-101 & 575-A-201 & 571-A-800 
Fire Dampers 

• 811-A-001 Fire Detection Panel 
• 811-A-002 Fire Detection Loops 
• 812-A-001 Emergency Shutdown 
System 

Active Fire Protection Mitigation 
Very 
Good 

OIM 

• 3D9302001 to 3D9302006 Foam 
Stations 
• 425-A-216 & 425-A-217 & 425-A-220 
& 425-A-221 Muster Stations 
• 505-A-100 Fire Lockers, Firemen suits 
& equipment 

• 505-A-420 SCBA'S 
• 505-A-510 & 505-A-520 & 505-A-530 
Portable extinguishers 
• 575-A-101 & 575-A-201 & 571-A-800 
Fire Dampers 
• 811-A-001 Fire Detection Panel 
• 811-A-002 Fire Detection Loops 

• 813-A-003 Fire Fighting - Watermist 
• 813-A-106 Fire Hydrants 
• 813-P-112 & 813-P-122 & 813-P-123 
Fire Pumps 
• 815-A-100 to 815-A-400 Main CO2 and  
Local Systems 
• 816-A-300 Helideck Foam System 
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Emergency Response Process EER 
Very 
Good 

OIM 

• 253-A-110 Accommodation 
• 411-A-001 Radar/DCU Units 

• 421-AA-101 & 421-AA-102 GMDSS 
• 422-ET-201 to 422-ET-209 Portable 
VHF 
• 425-A-100 to 425-A-102 PA/GA 
system A&B 
• 425-A-200 General alarm system 
• 425-A-203 Lighting Signal Columns 
• 425-A-216 & 425-A-217 & 425-A-220 

& 425-A-221 Muster Stations 
• 501-A-100 to 501-A-600 Lifeboats 1-6 
• 501-A-140 to 501-A-640 & 501-A-141 
to 501-A-641 Davits Winch and 
Assembly 
• 502-A-001 Liferafts 
• 503-A-301 Lifebuoys & Jacobs Ladders 

• 503-A-302 Lifejackets 
• 503-A-304 & 503-A-305 Lifesaving, 
Safety & Emergency Equipment 
• 505-A-420 SCBA'S 
• 812-A-001 Emergency Shutdown 
System 
• 875-A-130 & 875-A-203 Lighting  

Emergency Boards 
• 875-A-130 & 875-A-203 & 425-A-203 
Emergency Lighting and Lighting Signal  

Columns 

  

Total Power Failure 

Residual   

D4 Asset 

D5 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Passive Fire / Explosion 

Protection 
Mitigation 

Very 

Good 

Design  

Authority 

• 425-A-203 Lighting Signal Columns 
• 51 Bulkheads and Windows 

• 513-A-120 Weathertight & GasTight 
Doors 
• 514-A-103 & 513-A-130 Fire Retardant 
Doors 
• 875-A-130 & 875-A-203 Lighting  
Emergency Boards 
• 875-A-130 & 875-A-203 & 425-A-203 

Emergency Lighting and Lighting Signal  
Columns 

Back-up Emergency Power  
(Redundancy of Main Equipment /  
Emergency Power Provisions) 

Control 
Very 

Good 
OIM 

• 651-A-011 & 651-A-012 & 651-A-031 
to 651-A-034 Main Diesel Engines 
• 651-A-013 & 651-A-014 & 651-A-033 
& 651-A-034 & 651-A-053 & 651-A-054 
Main Generators 

• 665-A-100 Emergency diesel engine 
• 665-A-200 Emergency Generator 
• 866-UB-101 to 866-UB-131 Batteries 
and Chargers 
• 866-A-131 Batteries Nav Aids 

UPS Management Control 
Very 

Good 

Technical 
Section 
Leader 

• 866-A-128 to 866-A-130 UPSs 
• 866-UB-101 to 866-UB-131 Batteries 

and Chargers 
• 866-A-131 Batteries Nav Aids 
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Hazard H-05 Explosives (e.g., Perforating Gun Charges) 

Top event Explosion on the Rig 

  

Storage and transportation of explosives 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Designated storage area Prevention 
Very 
Good 

OIM   

  

Electrical Interference with Explosives 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Explosives, hazardous storage 
areas and radio silence procedure 

Prevention 
Very 
Good 

OIM   

Electrical Isolation of Equipment 
(including lightning protection) 

Prevention 
Very 
Good 

Technical 
Section 
Leader 

• 852 Lightning protection 

Control of Work process Prevention 
Very 
Good 

OIM  

  

Heat Exposure (e.g. Fire, Hot Work) 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Control of Work process Prevention 
Very 
Good 

OIM  

  

Running or Retrieving Guns 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Detonation of Guns at required 
Depth 

Prevention 
Very 
Good 

Well Test  
Supervisor 

  

Control of Work process Prevention 
Very 
Good 

OIM  

  

Personnel Impacted by Projectiles 

Residual   

E1 People 

E1 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 
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Restricted Access Reduction 
Very 
Good 

Driller   

Emergency Response Process EER 
Very 
Good 

OIM 

• 253-A-110 Accommodation 

• 422-ET-201 to 422-ET-209 Portable 
VHF 
• 425-A-100 to 425-A-102 PA/GA 
system A&B 
• 425-A-200 General alarm system 
• 812-A-001 Emergency Shutdown 
System 

  

Impact Critical Systems / Structure 

Residual   

E4 Asset 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Passive Fire / Explosion 
Protection 

Mitigation 
Very 
Good 

Design  
Authority 

• 425-A-203 Lighting Signal Columns 
• 51 Bulkheads and Windows 
• 513-A-120 Weathertight & GasTight 

Doors 
• 514-A-103 & 513-A-130 Fire Retardant 
Doors 
• 875-A-130 & 875-A-203 Lighting  
Emergency Boards 
• 875-A-130 & 875-A-203 & 425-A-203 
Emergency Lighting and Lighting Signal  

Columns 

Emergency Response Process EER 
Very 
Good 

OIM 

• 422-ET-201 to 422-ET-209 Portable 
VHF 

• 425-A-100 to 425-A-102 PA/GA 
system A&B 
• 425-A-200 General alarm system 
• 425-A-203 Lighting Signal Columns 
• 812-A-001 Emergency Shutdown 
System 
• 875-A-130 & 875-A-203 Lighting  

Emergency Boards 
• 875-A-130 & 875-A-203 & 425-A-203 
Emergency Lighting and Lighting Signal  
Columns 
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Hazard H-06 Objects Lifted at Height - Crane / Deck 

Top event Dropped Object 

  

Crane Failure 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Maintain Crane Condition Prevention 
Very 
Good 

Technical 
Section 
Leader 

• 253-A-108 Cranes & Riser Bridge 
Cranes 
• 361-A-600 Helideck Crane 
• 362-A-100 Riser Gantry Crane 

• 851-A-151 Deck Cranes 

Design load specification Prevention 
Very 
Good 

Manufacturer 

• 253-A-108 Cranes & Riser Bridge 

Cranes 
• 361-A-600 Helideck Crane 
• 362-A-100 Riser Gantry Crane 
• 851-A-151 Deck Cranes 

Crane overload protection Control 
Very 

Good 

Technical 
Section 
Leader 

• 253-A-108 Cranes & Riser Bridge 
Cranes 
• 361-A-600 Helideck Crane 
• 362-A-100 Riser Gantry Crane 
• 851-A-151 Deck Cranes 

  

Cable Failure 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Maintain Integrity of the Crane 
Cable 

Prevention 
Very 
Good 

Marine  
Section 
Leader 

• 253-A-108 Cranes & Riser Bridge 

Cranes 
• 361-A-600 Helideck Crane 
• 362-A-100 Riser Gantry Crane 
• 851-A-151 Deck Cranes 

Design load specification Prevention 
Very 
Good 

Manufacturer 

• 253-A-108 Cranes & Riser Bridge 
Cranes 
• 361-A-600 Helideck Crane 
• 362-A-100 Riser Gantry Crane 
• 851-A-151 Deck Cranes 

Crane overload protection Control 
Very 
Good 

Technical 

Section 
Leader 

• 253-A-108 Cranes & Riser Bridge 
Cranes 

• 361-A-600 Helideck Crane 
• 362-A-100 Riser Gantry Crane 
• 851-A-151 Deck Cranes 

  

Failure of Lifting Gear 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Maintain Integrity of the Lifting 
Gear 

Prevention 
Very 
Good 

Marine  
Section 
Leader 

 

Selection of proper lifting gear for 
the load 

Prevention 
Very 
Good 

Marine  
Section 
Leader 

 

  

Incorrect rigging of the Load 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Selection of proper lifting gear for 
the load 

Prevention 
Very 
Good 

Marine  
Section 
Leader 
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Rigging of the load according to 
the lift plan / rigging procedures 

Prevention 
Very 
Good 

Deck Pusher 

• 253-A-108 Cranes & Riser Bridge 
Cranes 
• 361-A-600 Helideck Crane 

• 362-A-100 Riser Gantry Crane 
• 851-A-151 Deck Cranes 

Pre-lift load inspections Detection 
Very 
Good 

Deck Pusher 

• 253-A-108 Cranes & Riser Bridge 
Cranes 
• 361-A-600 Helideck Crane 
• 362-A-100 Riser Gantry Crane 
• 851-A-151 Deck Cranes 

  

Error while Operating the Crane 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Operate the crane in accordance 
with requirements 

Prevention 
Very 
Good 

Crane  
Operator 

• 253-A-108 Cranes & Riser Bridge 
Cranes 

• 361-A-600 Helideck Crane 
• 362-A-100 Riser Gantry Crane 
• 851-A-151 Deck Cranes 

Crane operator fitness for duty Prevention 
Very 
Good 

OIM   

Use of banksman for all lifts Control Good Deck Pusher   

  

Operations Exposed to Extreme Weather 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Stop Work when exceeding lifting 
Limits 

Prevention 
Very 
Good 

Crane  
Operator 

• 422-ET-201 to 422-ET-209 Portable 

VHF 
• 417-YR-200 Weather Facsimile 

Heading Management Prevention 
Very 
Good 

OIM 
• 408-A-100 DP Operator Stations 
• 635-A-100 to 635-A-600 Thrusters 1-6 

  

Impact to Personnel from Dropped Object 

Residual   

D1 People 

D1 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Prohibit / Control access below 

the load path 
Reduction 

Very 

Good 

Crane  

Operator 
 

Emergency Response Process EER 
Very 
Good 

OIM 

• 422-ET-201 to 422-ET-209 Portable 
VHF 
• 425-A-100 to 425-A-102 PA/GA 
system A&B 

• 425-A-200 General alarm system 

  

Divers under water struck by object 

Residual   

E1 People 

E1 Reputation 
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Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Prohibition of outboard lifting 
while diving 

Elimination 
Very 
Good 

OIM   

Emergency Response Process EER 
Very 
Good 

OIM 

• 422-ET-201 to 422-ET-209 Portable 
VHF 
• 425-A-100 to 425-A-102 PA/GA 
system A&B 
• 425-A-200 General alarm system 
• 503-A-101 & 2252169-24322 FRC 

• 503-A-104 Davit FRC 
• 503-A-301 Lifebuoys & Jacobs Ladders 

  

Load impacts Equipment on the Rig 

Residual   

C5 Asset 

C5 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Designated Load Path Reduction 
Very 
Good 

Marine  
Section 
Leader 

  

Critical Equipment placed in  
protected location 

Reduction 
Very 
Good 

Deck Pusher   

Prohibition of lifting over live  
(hydrocarbon bearing) equipment  

Reduction 
Very 
Good 

OIM   

Prohibition of lifting over wireline  
operations 

Reduction 
Very 
Good 

OIM   

Impact Response EER 
Very 
Good 

OIM   

  

Load Impacts Rig 

Residual   

C5 Asset 

C5 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Designated Load Path Reduction 
Very 
Good 

Marine  
Section 
Leader 

  

  

Load Impacts Subsea Infrastructure / Equipment 

Residual   

E2 Environment 
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E4 Asset 

E3 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Controlled Shutdown of Drilling  

Operations 
EER 

Very 

Good 

Drilling  
Section 
Leader 

• 311-A-001 Drilling Control 
• 422-ET-201 to 422-ET-209 Portable 
VHF 
• 812-A-001 Emergency Shutdown 
System 

Emergency Shutdown of Subsea  
infrastructure 

EER 
Very 
Good 

Company 
Man 

  

  

Load Drops on adjacent Vessel or Facility 

Residual   

D1 People 

D3 Environment 

D4 Asset 

D5 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Limit time and height (load path) 
equipment is suspended over 
vessel or facility while offloading 

Reduction 
Very 
Good 

Crane  
Operator 
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Hazard H-07 Objects Lifted at Height - Derrick / Drill Floor 

Top event Dropped Object 

  

Drawworks Mechanical Failure 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Ensure integrity of the Draw 
Works 

Prevention 
Very 
Good 

Tool Pusher 
• 317-A-100 Dead Line Anchor 
• 317-A-200 Drill Line 

Activation of the Emergency 
Brakes 

Control 
Very 
Good 

Driller  

  

Derrick Structural and Fixed Equipment Mechanical Failure 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Ensure integrity of the Derrick  
Structural and Fixed equipment 

Prevention 
Very 
Good 

Tool Pusher 

• 302-A-310 & 302-A-320 Crown Block 
• 303-A-001 Travelling Block 

• 317-A-100 Dead Line Anchor 
• 317-A-200 Drill Line 
• 851-A-314 & 851-A-112 Derrick 
• 313-A-100 Top Drive 

Control load during drilling  

operations 
Control 

Very 

Good 
Driller 

• 317-A-100 Dead Line Anchor 
• 317-A-200 Drill Line 
• 313-A-100 Top Drive 

  

Failure of the Drill Line 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Ensure Integrity of the Drill Line Prevention 
Very 
Good 

Tool Pusher • 317-A-200 Drill Line 

Lifting equipment overload 
protection 

Prevention 
Very 
Good 

Drilling  
Section 
Leader 

• 313-A-100 Top Drive 

  

Incorrect Rigging of the Load 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Rigging of the load according to 
the procedures 

Prevention Good Driller   

Pre-lift load inspections Detection Good Driller  

  

Error while Operating the Lifting Equipment 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Operate the lifting equipment in  
accordance with requirements 

Prevention Good Tool Pusher   

  

Failure of Load Path Equipment 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 
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Ensure integrity of the Derrick  
Structural and Fixed equipment 

Prevention 
Very 
Good 

Tool Pusher 

• 302-A-310 & 302-A-320 Crown Block 
• 303-A-001 Travelling Block 

• 317-A-100 Dead Line Anchor 
• 317-A-200 Drill Line 
• 851-A-314 & 851-A-112 Derrick 
• 313-A-100 Top Drive 

Ensure integrity of Derrick Moving 
equipment 

Prevention 
Very 
Good 

Tool Pusher 

• 302-A-100 Active Heave Compensator 
• 302-A-200 Crown Mounted 
Compensator 
• 317-A-100 Dead Line Anchor 
• 317-A-200 Drill Line 

• 365-A-300 Manrider Winches 

  

Impact to Personnel from Dropped Object 

Residual   

D1 People 

D1 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Prohibit / Control access below 
the load path 

Reduction 
Very 
Good 

Driller  

Activation of the Emergency 
Brakes 

Control 
Very 
Good 

Driller   

Emergency Response Process EER 
Very 

Good 
OIM 

• 422-ET-201 to 422-ET-209 Portable 
VHF 

• 425-A-100 to 425-A-102 PA/GA 
system A&B 

  

Secondary Well Control Equipment damaged by Dropped Object 

Residual   

D4 Environment 

D4 Asset 

D5 Reputation 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Activation of the Emergency 
Brakes 

Control 
Very 
Good 

Driller   

  

Load Impacts Rig 

Residual   

C5 Asset 

C5 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Activation of the Emergency 
Brakes 

Control 
Very 
Good 

Driller   

Impact Response EER 
Very 
Good 

OIM   
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Load Impacts Subsea Infrastructure / Equipment 

Residual   

D2 Environment 

D4 Asset 

D3 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Safe Handling Zone Reduction Good OIM / Client   

Activation of the Emergency 
Brakes 

Control 
Very 
Good 

Driller   
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Hazard H-08 Vessel on Location 

Top event Loss of Station Keeping 

  

Drift-off 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Operating the DP System Prevention 
Very 
Good 

Dynamic  
Positioning 
Operator 

• 408-A-100 DP Operator Stations 
• 635-A-100 to 635-A-600 Thrusters 1-6 
• 651-A-011 & 651-A-012 & 651-A-031 
to 651-A-034 Main Diesel Engines 
• 651-A-013 & 651-A-014 & 651-A-033 

& 651-A-034 & 651-A-053 & 651-A-054 

Main Generators 

Power Failure 

Redundancy of 

station-
keeping 

Mitigation 
Very 
Good 

Technical 

Section 
Leader 

• 408-A-100 DP Operator Stations 
• 635-A-100 to 635-A-600 Thrusters 1-6 

• 665-A-100 Emergency diesel engine 
• 665-A-200 Emergency Generator 
• 866-A-101 UPS DP System 

  

Drive-off 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Operator Intervention (e.g. de-
select reference system or 
thruster) 

Prevention 
Very 
Good 

OIM 

• 408-A-100 DP Operator Stations 
• 635-A-100 to 635-A-600 Thrusters 1-6 
• 812-A-001 Emergency Shutdown 
System 

  

Operations Exposed to Extreme Weather 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Stop Work when exceeding DP  
Capability 

Prevention 
Very 
Good 

OIM 

• 417-YR-300 NAVTEX receiver 
• 422-ET-201 to 422-ET-209 Portable 
VHF 
• 417-YR-200 Weather Facsimile 

Heading Management Prevention 
Very 

Good 
OIM 

• 408-A-100 DP Operator Stations 

• 635-A-100 to 635-A-600 Thrusters 1-6 

  

Vessel Collision 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Rig Designed for impact 
scenario's 

Prevention 
Very 
Good 

Design  
Authority 

• 2 Hull and Structure 
• 253-A-110 Accommodation 

  

Riser Failure 

Residual   

D2 Environment 

D2 Asset 

D5 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 
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Monitor Watch Circle Detection Good OIM 
• 335-A-110 & 335-A-120 Marine Riser  
System 

• 408-A-100 DP Operator Stations 

Emergency Disconnect / Secure 
Well and Rig Move off location 

EER 
Very 
Good 

OIM 

• 311-A-001 Drilling Control 

• 331-A-100 & 331-2-A-100 LMRP & 
Some Components 
• 331-A-110 & 331-2-A-110 LMRP 
Connector 
• 331-A-200 & 331-2-A-200 Lower BOP 
Stack & Some Components 
• 331-PC-100 & 331-PC-110 &  

331-2-PC-100 & 331-2-PC-110 Annulars 
• 331-XX-035 & 331-2-XX-035 Wellhead 
Connector 
• 332-A-100 Conduit and Hotline 
• 332-A-200 & 332-2-A-200 PODs, BOP 
Control 
• 332-A-900 Reels Mux Cable 

• 332-IP-100 BOP Control Panels 

• 335-A-110 & 335-A-120 Marine Riser 
System 
• 3D32206 BOP HPUs 
• 408-A-100 DP Operator Stations 
• 635-A-100 to 635-A-600 Thrusters 1-6 
• 812-A-001 Emergency Shutdown 
System 

  

Subsea Equipment impacting Subsea Infrastructure 

Residual   

D2 Environment 

D2 Asset 

D5 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Attending Vessel or other Vessel 
in the Area Render Assistance 

Reduction Good OIM 
• 422-ET-201 to 422-ET-209 Portable 
VHF 

Notification of Adjacent Facility Mitigation 
Very 

Good 
OIM 

• 422-ET-201 to 422-ET-209 Portable 

VHF 

  

Collision with adjacent Facility 

Residual   

D4 People 

D3 Environment 

D3 Asset 

D4 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Attending Vessel or other Vessel 
in the Area Render Assistance 

Reduction Good OIM 
• 422-ET-201 to 422-ET-209 Portable 
VHF 

Use of Thrusters to avoid collision Control 
Very 

Good 
OIM 

• 408-A-100 DP Operator Stations 

• 635-A-100 to 635-A-600 Thrusters 1-6 
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Follow Escape Route EER 
Very 
Good 

OIM   

Notification of Adjacent Facility Mitigation 
Very 

Good 
OIM 

• 422-ET-201 to 422-ET-209 Portable 

VHF 

Impact Response EER 
Very 
Good 

OIM   

Emergency Response Process EER 
Very 

Good 
OIM 

• 422-ET-201 to 422-ET-209 Portable 
VHF 
• 425-A-100 to 425-A-102 PA/GA 
system A&B 
• 425-A-200 General alarm system 
• 812-A-001 Emergency Shutdown 
System 
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Hazard H-09 Air Traffic 

Top event Loss of Control over Helicopter 

  

Mechanical Failure on Helicopter 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Selection of Helicopter Operator Reduction 
Very 
Good 

Client   

Assessment of Weights and  
Manifesting 

Prevention Good 
Radio Room 
Operator 

  

Preflight Checks by Pilots Detection Good 
Contractor 
Organisation 

  

Quality Assurance of Heli Fuel Prevention Good 
Shore Based 
Management 
/ Client 

  

  

Flight path obstructed 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Designated Approach Path/Angle  Elimination 
Very 

Good 

Helicopter 
Landing  

Officer 

• 417-YR-100 Helideck Monitoring 

Stop lifting operations during  
Helicopter approach 

Prevention Good 

Helicopter 

Landing  
Officer 

• 422-ET-201 to 422-ET-209 Portable 
VHF 

Inspection of Helideck to remove  

debris and objects 
Elimination 

Very 

Good 

Helicopter 
Landing  
Officer 

• 417-YR-100 Helideck Monitoring 

• 566-A-100 Helicopter Platform Deck 

  

Pilot Error 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Training and Competency of  
Helicopter crew 

Reduction Good 
Contractor 
Organisation 

  

Pilots fitness for Duty Reduction Good 
Contractor 
Organisation 

  

Policy of 2 pilots on Flights Reduction 
Very 
Good 

Contractor 
Organisation 

  

  

Weather Conditions (e.g. visibility, turbulence, high winds) 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 
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Stop Helicopter Operations Prevention Good 
Contractor 
Organisation 

• 417-YR-100 Helideck Monitoring 
• 417-YR-300 NAVTEX receiver 

• 417-YR-200 Weather Facsimile 

Emergency 
Flight in  
Marginal  
Conditions 

Preflight 
Briefing for 
Pilots 

Reduction Good 
Contractor 
Organisation 

  

Training and 
Competency 
of Helicopter 

crew 

Reduction Good 
Contractor 
Organisation 

  

Visibility of the Rig - Helicopter  

Beacon / Lighting 
Prevention 

Very 

Good 

Helicopter 
Landing  
Officer 

• 566-A-100 Helicopter Platform Deck 

• 566-A-400 Helicopter Platform Lighting 

  

Helideck unavailable / poor condition 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Inspection of Helideck to remove  
debris and objects 

Elimination 
Very 
Good 

Helicopter 
Landing  

Officer 

• 417-YR-100 Helideck Monitoring 
• 566-A-100 Helicopter Platform Deck 

Landing on alternate location, 
when necessary 

Prevention Good 
Contractor 
Organisation 

• 417-YR-100 Helideck Monitoring 

  

Helicopter impacts on Rig Structure 

Residual   

D1 People 

D4 Environment 

D3 Asset 

D1 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Emergency Response Process EER 
Very 
Good 

OIM 

• 253-A-110 Accommodation 
• 422-ET-201 to 422-ET-209 Portable 

VHF 
• 425-A-100 to 425-A-102 PA/GA 
system A&B 
• 425-A-200 General alarm system 
• 425-A-203 Lighting Signal Columns 
• 812-A-001 Emergency Shutdown 
System 

• 875-A-130 & 875-A-203 Lighting  
Emergency Boards 
• 875-A-130 & 875-A-203 & 425-A-203 
Emergency Lighting and Lighting Signal  
Columns 

  

Fire / Explosion on the Rig 

Residual   

D1 People 

D1 Environment 

D1 Asset 

D1 Reputation 
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Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Passive Fire / Explosion 
Protection 

Mitigation 
Very 
Good 

Design  
Authority 

• 425-A-203 Lighting Signal Columns 

• 51 Bulkheads and Windows 
• 513-A-120 Weathertight & GasTight 
Doors 
• 514-A-103 & 513-A-130 Fire Retardant 
Doors 
• 875-A-130 & 875-A-203 Lighting  
Emergency Boards 

• 875-A-130 & 875-A-203 & 425-A-203 
Emergency Lighting and Lighting Signal  
Columns 

Secure Well and prepare for  

disconnect 
EER 

Very 

Good 
OIM 

• 311-A-001 Drilling Control 

• 331-A-100 & 331-2-A-100 LMRP & 
Some Components 
• 331-A-110 & 331-2-A-110 LMRP 
Connector 
• 331-A-200 & 331-2-A-200 Lower BOP 

Stack & Some Components 
• 331-PC-100 & 331-PC-110 &  
331-2-PC-100 & 331-2-PC-110 Annulars 
• 331-XX-035 & 331-2-XX-035 Wellhead 
Connector 
• 332-A-100 Conduit and Hotline 
• 332-A-200 & 332-2-A-200 PODs, BOP 

Control 
• 332-A-900 Reels Mux Cable 
• 332-IP-100 BOP Control Panels 
• 3D32206 BOP HPUs 
• 812-A-001 Emergency Shutdown 
System 

Active Fire Protection Mitigation 
Very 

Good 
OIM 

• 3D9302001 to 3D9302006 Foam 
Stations 
• 425-A-216 & 425-A-217 & 425-A-220 

& 425-A-221 Muster Stations 
• 505-A-100 Fire Lockers, Firemen suits 
& equipment 
• 505-A-420 SCBA'S 
• 505-A-510 & 505-A-520 & 505-A-530 
Portable extinguishers 
• 575-A-101 & 575-A-201 & 571-A-800 

Fire Dampers 
• 811-A-001 Fire Detection Panel 
• 811-A-002 Fire Detection Loops 
• 813-A-003 Fire Fighting - Watermist 
• 813-A-106 Fire Hydrants 
• 813-P-112 & 813-P-122 & 813-P-123 
Fire Pumps 

• 815-A-100 to 815-A-400 Main CO2 and  
Local Systems 
• 816-A-300 Helideck Foam System 
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Emergency Response Process EER 
Very 
Good 

OIM 

• 253-A-110 Accommodation 
• 411-A-001 Radar/DCU Units 

• 421-AA-101 & 421-AA-102 GMDSS 
• 422-ET-201 to 422-ET-209 Portable 
VHF 
• 425-A-100 to 425-A-102 PA/GA 
system A&B 
• 425-A-200 General alarm system 
• 425-A-203 Lighting Signal Columns 
• 425-A-216 & 425-A-217 & 425-A-220 

& 425-A-221 Muster Stations 
• 501-A-100 to 501-A-600 Lifeboats 1-6 
• 501-A-140 to 501-A-640 & 501-A-141 
to 501-A-641 Davits Winch and 
Assembly 
• 502-A-001 Liferafts 
• 503-A-301 Lifebuoys & Jacobs Ladders 

• 503-A-302 Lifejackets 
• 503-A-304 & 503-A-305 Lifesaving, 
Safety & Emergency Equipment 
• 504-A-100 to 504-A-300 Stations, 
Kits, Rescue, Stretchers 
• 505-A-420 SCBA'S 
• 812-A-001 Emergency Shutdown 

System 
• 812-A-010 Emergency Shutdown 
Abandon Vessel 

• 812-A-020 ESD Pushbuttons 
• 812-XC-001 Field Station Control 
Cabinet 
• 875-A-130 & 875-A-203 Lighting  

Emergency Boards 
• 875-A-130 & 875-A-203 & 425-A-203 
Emergency Lighting and Lighting Signal  
Columns 

  

Impact on Personnel (Heli and Rig) 

Residual   

D1 People 

D1 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Heliguards and Crash Kits  Mitigation 
Very 
Good 

Marine  

Section 
Leader 

• 503-A-304 & 503-A-305 Lifesaving, 
Safety & Emergency Equipment 
• 505-A-100 Fire Lockers, Firemen suits 
& equipment 

Emergency Response Process EER 
Very 
Good 

OIM 

• 422-ET-201 to 422-ET-209 Portable 
VHF 
• 425-A-100 to 425-A-102 PA/GA 

system A&B 
• 425-A-200 General alarm system 

  

Helicopter Ditch into the Ocean 

Residual   

D3 People 

D4 Environment 

D1 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Aircraft Flotation / liferafts Mitigation 
Very 

Good 

Contractor 

Organisation 
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Emergency Response Process EER 
Very 
Good 

OIM 

• 422-ET-201 to 422-ET-209 Portable 
VHF 

• 425-A-100 to 425-A-102 PA/GA 
system A&B 
• 503-A-101 & 2252169-24322 FRC 
• 503-A-104 Davit FRC 
• 503-A-301 Lifebuoys & Jacobs Ladders 
• 503-A-302 Lifejackets 
• 503-A-304 & 503-A-305 Lifesaving, 
Safety & Emergency Equipment 
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Hazard H-10 Marine Traffic / Debris 

Top event Collision 

  

Support Vessels 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Customer Asset pre-selection 
process 

Reduction Good OIM   

Adhering to 500m practice Prevention 
Very 
Good 

Marine  
Section 

Leader 

• 422-ET-201 to 422-ET-209 Portable 
VHF 

  

General Marine Traffic 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Adhere to Current Maritime  

Regulations and Guidance 
Control 

Very 

Good 
OIM   

Establish Exclusion Zone Control 
Very 
Good 

OIM   

Collision Avoidance Prevention 
Very 
Good 

OIM 

• 417-KX-100 Master Clock System 

• 417-YK-500 AIS 
• 851-A-267 Nav Bridge 

Emergency Disconnect / Secure 
Well and Rig Move off location 

EER 
Very 
Good 

OIM 

• 311-A-001 Drilling Control 
• 331-A-100 & 331-2-A-100 LMRP & 
Some Components 

• 331-A-110 & 331-2-A-110 LMRP 
Connector 
• 331-A-200 & 331-2-A-200 Lower BOP 
Stack & Some Components 
• 331-PC-100 & 331-PC-110 &  
331-2-PC-100 & 331-2-PC-110 Annulars 
• 331-XX-035 & 331-2-XX-035 Wellhead 

Connector 
• 332-A-100 Conduit and Hotline 
• 332-A-200 & 332-2-A-200 PODs, BOP  
Control 
• 332-A-900 Reels Mux Cable 
• 332-IP-100 BOP Control Panels 
• 335-A-110 & 335-A-120 Marine Riser  

System 
• 3D32206 BOP HPUs 
• 408-A-100 DP Operator Stations 
• 635-A-100 to 635-A-600 Thrusters 1-6 
• 812-A-001 Emergency Shutdown 
System 

  

Drifting Vessel 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Standby Vessel render assistance Reduction 
Very 

Good 
OIM 

• 422-ET-201 to 422-ET-209 Portable 

VHF 
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Emergency Disconnect / Secure 
Well and Rig Move off location 

EER 
Very 
Good 

OIM 

• 311-A-001 Drilling Control 

• 331-A-100 & 331-2-A-100 LMRP & 
Some Components 
• 331-A-110 & 331-2-A-110 LMRP 
Connector 
• 331-A-200 & 331-2-A-200 Lower BOP 

Stack & Some Components 
• 331-PC-100 & 331-PC-110 &  
331-2-PC-100 & 331-2-PC-110 Annulars 
• 331-XX-035 & 331-2-XX-035 Wellhead 
Connector 
• 332-A-100 Conduit and Hotline 
• 332-A-200 & 332-2-A-200 PODs, BOP  

Control 
• 332-A-900 Reels Mux Cable 
• 332-IP-100 BOP Control Panels 
• 335-A-110 & 335-A-120 Marine Riser  
System 
• 3D32206 BOP HPUs 
• 408-A-100 DP Operator Stations 

• 635-A-100 to 635-A-600 Thrusters 1-6 
• 812-A-001 Emergency Shutdown 
System 

  

Riser Failure 

Residual   

D2 Environment 

D2 Asset 

D5 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Controlled Shutdown of Drilling  
Operations 

EER 
Very 
Good 

Drilling  
Section 
Leader 

• 311-A-001 Drilling Control 
• 422-ET-201 to 422-ET-209 Portable 
VHF 
• 812-A-001 Emergency Shutdown 
System 

  

Loss of Station Keeping 

Residual   

D4 Asset 

D4 Reputation 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Rig Designed for impact 
scenario's 

Prevention 
Very 
Good 

Design  
Authority 

• 2 Hull and Structure 

  

Structural Failure  

Residual   

D3 Environment 

D3 Asset 

D4 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Rig Designed for impact 
scenario's 

Prevention 
Very 
Good 

Design  
Authority 

• 2 Hull and Structure 
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Impact Response EER Good OIM   

  

Direct Impact on personnel 

Residual   

D4 People 

D5 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Secure Deck Loads Reduction Good 
Marine  
Section 
Leader 

  

Emergency Response Process EER 
Very 
Good 

OIM 

• 422-ET-201 to 422-ET-209 Portable 
VHF 
• 425-A-100 to 425-A-102 PA/GA 
system A&B 

• 425-A-200 General alarm system 

  

Fire / Explosion on the Rig 

Residual   

D1 People 

D1 Environment 

D1 Asset 

D1 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Passive Fire / Explosion 
Protection 

Mitigation 
Very 
Good 

Design  
Authority 

• 425-A-203 Lighting Signal Columns 
• 51 Bulkheads and Windows 
• 513-A-120 Weathertight & GasTight 
Doors 
• 514-A-103 & 513-A-130 Fire Retardant 
Doors 

• 875-A-130 & 875-A-203 Lighting  
Emergency Boards 
• 875-A-130 & 875-A-203 & 425-A-203 
Emergency Lighting and Lighting Signal  
Columns 

Active Fire Protection Mitigation 
Very 
Good 

OIM 

• 3D9302001 to 3D9302006 Foam 
Stations 
• 425-A-216 & 425-A-217 & 425-A-220 
& 425-A-221 Muster Stations 

• 505-A-100 Fire Lockers, Firemen suits 
& equipment 
• 505-A-420 SCBA'S 
• 505-A-510 & 505-A-520 & 505-A-530 
Portable extinguishers 
• 575-A-101 & 575-A-201 & 571-A-800 
Fire Dampers 

• 811-A-001 Fire Detection Panel 
• 811-A-002 Fire Detection Loops 
• 813-A-003 Fire Fighting - Watermist 
• 813-A-106 Fire Hydrants 
• 813-P-112 & 813-P-122 & 813-P-123 
Fire Pumps 
• 815-A-100 to 815-A-400 Main CO2 and  

Local Systems 
• 816-A-300 Helideck Foam System 
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Emergency Response Process EER 
Very 
Good 

OIM 

• 253-A-110 Accommodation 
• 411-A-001 Radar/DCU Units 

• 421-AA-101 & 421-AA-102 GMDSS 
• 422-ET-201 to 422-ET-209 Portable 
VHF 
• 425-A-100 to 425-A-102 PA/GA 
system A&B 
• 425-A-200 General alarm system 
• 425-A-203 Lighting Signal Columns 
• 425-A-216 & 425-A-217 & 425-A-220 

& 425-A-221 Muster Stations 
• 501-A-100 to 501-A-600 Lifeboats 1-6 
• 501-A-140 to 501-A-640 & 501-A-141 
to 501-A-641 Davits Winch and 
Assembly 
• 502-A-001 Liferafts 
• 503-A-301 Lifebuoys & Jacobs Ladders 

• 503-A-302 Lifejackets 
• 503-A-304 & 503-A-305 Lifesaving, 
Safety & Emergency Equipment 
• 504-A-100 to 504-A-300 Stations, 
Kits, Rescue, Stretchers 
• 505-A-420 SCBA'S 
• 812-A-001 Emergency Shutdown 

System 
• 812-A-010 Emergency Shutdown 
Abandon Vessel 

• 812-A-020 ESD Pushbuttons 
• 812-XC-001 Field Station Control 
Cabinet 
• 875-A-130 & 875-A-203 Lighting  

Emergency Boards 
• 875-A-130 & 875-A-203 & 425-A-203 
Emergency Lighting and Lighting Signal  
Columns 
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Hazard H-11 Moving / Rotating / Pressurized Equipment 

Top event Mechanical Failure 

  

Incorrect Assembly / Installation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Equipment Commissioning / 
Testing 

Reduction 
Very 
Good 

Technical 
Section 
Leader 

  

  

Integrity of Equipment not Maintained (Poor Inspection / Maintenance) 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Maintenance and Inspection 

Program 
Prevention 

Very 

Good 

Technical 
Section 
Leader 

  

Third party (Survey by Class)  
surveillance / verification 

Prevention 
Very 
Good 

OIM   

  

Operating outside Design Limits 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Application of operational 
procedures and limits 

Prevention Good 

Technical 

Section 

Leader 

  

Equipment instrumentation and  
limiting devices 

Prevention Good 
Technical 
Section 
Leader 

  

  

Direct Impact on personnel 

Residual   

D1 People 

D1 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Pressure Relief Valves Reduction 
Very 
Good 

Technical 
Section 

Leader 

• 314-PSV-001 to 314-PSV-064 &  
315-PSV-001 to 315-PSV-024 & 332, 

334, 335, 336 and others Pressure 
Safety valves Accumulators, 
Compressors, APVs and  
others 
• 325-A-012 Mud Pump PRVs 
• 325-PSV-691 & 325-PSV-791 & others 
Pressure Relief valves – Compressors  

(service air), SP Manifold and others 

Emergency Shutdown System Reduction 
Very 
Good 

OIM 

• 812-A-001 Emergency Shutdown 
System 
• 812-A-020 ESD Pushbuttons 
• 812-XC-001 Field Station Control 
Cabinet 

Emergency Response Process EER 
Very 
Good 

OIM 
• 422-ET-201 to 422-ET-209 Portable 
VHF 
• 425-A-100 to 425-A-102 PA/GA 
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system A&B 
• 425-A-200 General alarm system 

  

Impact Critical Systems / Structure 

Residual   

D5 Asset 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Emergency Shutdown System Reduction 
Very 
Good 

OIM 

• 812-A-001 Emergency Shutdown 
System 

• 812-A-020 ESD Pushbuttons 
• 812-XC-001 Field Station Control 
Cabinet 

Impact Response EER 
Very 
Good 

OIM   
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Hazard H-12 Asphyxiates (e.g., Inerting Gases) 

Top event Personnel Exposure to Hazardous Atmosphere 

  

Low oxygen Level within Confined Space 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Maintain Adequate / Appropriate 
Ventilation 

Elimination 
Very 
Good 

Section  
Leaders 

• 503-A-306 Portable Gas Detectors 

Availability of breathing 
apparatus 

Prevention 
Very 
Good 

Marine  
Section 

Leader 

• 505-A-420 SCBA'S 

Restrict Access Control 
Very 
Good 

OIM  

  

Inflow of Toxic or Flammable Gas during Confined Space Entry 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Maintain Adequate / Appropriate 
Ventilation 

Elimination 
Very 
Good 

Section  
Leaders 

• 503-A-306 Portable Gas Detectors 

Isolation of Confined Space Reduction 
Very 
Good 

OIM   

Availability of breathing 
apparatus 

Prevention 
Very 
Good 

Marine  
Section 
Leader 

• 505-A-420 SCBA'S 

  

Sludge or Residue omitting Toxic / Flammable Gas during Confined Space Entry 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Maintain Adequate / Appropriate 
Ventilation 

Elimination 
Very 
Good 

Section  
Leaders 

• 503-A-306 Portable Gas Detectors 

Work Method Prevention Good OIM   

Availability of breathing 
apparatus 

Prevention 
Very 
Good 

Marine  
Section 

Leader 

• 505-A-420 SCBA'S 

  

Gas Release on the Facility 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 
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Evacuate affected area EER Good OIM 

• 422-ET-201 to 422-ET-209 Portable 
VHF 
• 425-A-100 to 425-A-102 PA/GA 

system A&B 
• 425-A-200 General alarm system 
• 425-A-216 & 425-A-217 & 425-A-220 
& 425-A-221 Muster Stations 
• 811-A-120 H2S Detection System 
• 811-A-130 HC Detection System 

  

Asphyxiation 

Residual   

D1 People 

D1 Reputation 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Availability of breathing 
apparatus 

Prevention 
Very 
Good 

Marine  
Section 
Leader 

• 505-A-420 SCBA'S 

Emergency Response Process EER 
Very 
Good 

OIM 

• 253-A-110 Accommodation 

• 422-ET-201 to 422-ET-209 Portable 
VHF 
• 425-A-100 to 425-A-102 PA/GA 
system A&B 
• 425-A-200 General alarm system 
• 425-A-216 & 425-A-217 & 425-A-220 
& 425-A-221 Muster Stations 
• 505-A-420 SCBA'S, Breathing Air 

• 575-A-101 & 575-A-201 & 571-A-800 
Fire Dampers 
• 812-A-001 Emergency Shutdown 
System 

  

Personnel Stranded in a Confined Space 

Residual   

D1 People 

D1 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Availability of breathing 

apparatus 
Prevention 

Very 

Good 

Marine  
Section 
Leader 

• 505-A-420 SCBA'S 

Confined Space Rescue EER 
Very 
Good 

Marine  
Section 
Leader 

• 505-A-420 SCBA'S 
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Hazard H-13 Floating Vessel 

Top event Loss of Stability 

  

Improper Ballasting 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Monitor and Operate Ballasting  
System 

Prevention 
Very 
Good 

Marine  
Section 

Leader 

• 285-A-100 Ballast Tank System 
• 425-XK-501 Ballast Control Console 
• 801-P-121 & 801-P-122 & 801-P-123  
Ballast water pumps 

Ballast Pump 
Failure 

Redundant  
equipment 

and control 
systems 

Control 
Very 

Good 

Technical 
Section 
Leader 

• 285-A-100 Ballast Tank System 

• 425-XK-501 Ballast Control Console 
• 801-P-121 & 801-P-122 & 801-P-123  
Ballast water pumps 
• 803-A-100 Bilge Tanks 
• 803-A-200 Bilge Piping & Valves 
• 803-A-330 Bilge Water Separator 
• 813-P-212 & 813-P-213 813-P-222 &  

813-P-232 Bilge Pumps 

Preventive 
and corrective 
maintenance  
according to 
Seadrill Asset 
Management  
System 

Prevention 
Very 

Good 

Technical 
Section 
Leader 

  

  

Unbalanced Deck Load 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Deck Load Management Prevention 
Very 
Good 

OIM   

  

Free surface effect of Liquids in Tank 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Rig designed for surface effect  
(e.g. subdivision of tanks, 
stability and freeboard) 

Elimination 
Very 
Good 

Design  
Authority 

  

Monitor and Operate Ballasting  
System 

Prevention 
Very 
Good 

Marine  
Section 

Leader 

• 285-A-100 Ballast Tank System 
• 425-XK-501 Ballast Control Console 
• 801-P-121 & 801-P-122 & 801-P-123  
Ballast water pumps 

  

Structural Failure 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Emergency Ballasting Prevention 
Very 
Good 

Marine  
Section 
Leader 

• 285-A-100 Ballast Tank System 
• 425-XK-501 Ballast Control Console 
• 801-P-121 & 801-P-122 & 801-P-123  

Ballast water pumps 
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Operations Exposed to Extreme Weather 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Stop Work when exceeding 

Stability Limits 
Prevention 

Very 

Good 

Marine  
Section 
Leader 

• 417-YR-200 Weather Facsimile 
• 417-YR-300 NAVTEX receiver 

• 422-ET-201 to 422-ET-209 Portable 
VHF 

Maintain Optimum Stability Intact Prevention 
Very 
Good 

Marine  
Section 
Leader 

• 285-A-100 Ballast Tank System 
• 425-XK-501 Ballast Control Console 
• 801-P-121 & 801-P-122 & 801-P-123 
Ballast water pumps 
• 803-A-100 Bilge Tanks 
• 803-A-200 Bilge Piping & Valves 
• 803-A-320 Oily Water Separator 
• 803-A-330 Bilge Water Separator 

• 813-P-212 & 813-P-213 813-P-222 &  
813-P-232 Bilge Pumps 

  

Hydrocarbon Gas Release beneath Rig 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Emergency Disconnect / Secure 
Well and Rig Move off location 

EER 
Very 
Good 

OIM 

• 311-A-001 Drilling Control 
• 331-A-100 & 331-2-A-100 LMRP & 
Some Components 
• 331-A-110 & 331-2-A-110 LMRP 
Connector 

• 331-A-200 & 331-2-A-200 Lower BOP 

Stack & Some Components 
• 331-PC-100 & 331-PC-110 &  
331-2-PC-100 & 331-2-PC-110 Annulars 
• 331-XX-035 & 331-2-XX-035 Wellhead 
Connector 
• 332-A-100 Conduit and Hotline 

• 332-A-200 & 332-2-A-200 PODs, BOP  
Control 
• 332-A-900 Reels Mux Cable 
• 332-IP-100 BOP Control Panels 
• 335-A-110 & 335-A-120 Marine Riser  
System 
• 3D32206 BOP HPUs 

• 408-A-100 DP Operator Stations 
• 635-A-100 to 635-A-600 Thrusters 1-6 
• 812-A-001 Emergency Shutdown 
System 

  

Riser Failure 

Residual   

D2 Environment 

D2 Asset 

D5 Reputation 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 
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Emergency Disconnect / Secure 

Well and Rig Move off location 
EER 

Very 

Good 
OIM 

• 311-A-001 Drilling Control 
• 331-A-100 & 331-2-A-100 LMRP & 
Some Components 
• 331-A-110 & 331-2-A-110 LMRP 
Connector 
• 331-A-200 & 331-2-A-200 Lower BOP 
Stack & Some Components 
• 331-PC-100 & 331-PC-110 &  

331-2-PC-100 & 331-2-PC-110 Annulars 
• 331-XX-035 & 331-2-XX-035 Wellhead 
Connector 
• 332-A-100 Conduit and Hotline 
• 332-A-200 & 332-2-A-200 PODs, BOP  
Control 
• 332-A-900 Reels Mux Cable 

• 332-IP-100 BOP Control Panels 
• 335-A-110 & 335-A-120 Marine Riser  
System 
• 3D32206 BOP HPUs 
• 408-A-100 DP Operator Stations 
• 635-A-100 to 635-A-600 Thrusters 1-6 
• 812-A-001 Emergency Shutdown 

System 

  

Flooding / Capsize Rig 

Residual   

D1 People 

D3 Environment 

D1 Asset 

D1 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Watertight Integrity Reduction 
Very 

Good 
OIM 

• 2 Hull and Structure 
• 513-A-110 Watertight Doors 

• 513-A-120 Weathertight & GasTight 
Doors 

Emergency Ballasting Mitigation 
Very 
Good 

Marine  
Section 
Leader 

• 285-A-100 Ballast Tank System 
• 425-XK-501 Ballast Control Console 
• 801-P-121 & 801-P-122 & 801-P-123 
Ballast water pumps 

Emergency Response Process EER 
Very 
Good 

OIM 

• 421-AA-101 & 421-AA-102 GMDSS 
• 422-ET-201 to 422-ET-209 Portable 
VHF 
• 425-A-100 to 425-A-102 PA/GA 

system A&B 

• 425-A-200 General alarm system 
• 425-A-203 Lighting Signal Columns 
• 425-A-216 & 425-A-217 & 425-A-220 
& 425-A-221 Muster Stations 
• 501-A-100 to 501-A-600 Lifeboats 1-6 
• 501-A-140 to 501-A-640 & 501-A-141 
to 501-A-641 Davits Winch and 
Assembly 

• 502-A-001 Liferafts 
• 503-A-301 Lifebuoys & Jacobs Ladders 
• 503-A-302 Lifejackets 
• 503-A-304 & 503-A-305 Lifesaving, 
Safety & Emergency Equipment 
• 812-A-010 Emergency Shutdown 
Abandon Vessel 

• 875-A-130 & 875-A-203 Lighting  
Emergency Boards 
• 875-A-130 & 875-A-203 & 425-A-203 
Emergency Lighting and Lighting Signal  
Columns 
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Personnel struck by Shifting Deck Load 

Residual   

D2 People 

D5 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Secure Deck Loads Reduction Good 
Marine  
Section 

Leader 

  

Emergency Response Process EER 
Very 
Good 

OIM 

• 422-ET-201 to 422-ET-209 Portable 
VHF 
• 425-A-100 to 425-A-102 PA/GA 
system A&B 
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Hazard H-14 Structured Vessel 

Top event Structural Failure 

  

Progressive Structural Failure 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Rig Designed for progressive  
structural failure  
(Strength, Selection of Materials, 
Corrosion Allowance) 

Prevention 
Very 
Good 

Design  
Authority 

• 2 Hull and Structure 
• 253-A-105 Substructure 
• 253-A-110 Accommodation 
• 851-A-111 Drillfloor 

• 851-A-314 & 851-A-112 Derrick 

Structural Strength Maintained Prevention 
Very 
Good 

Marine  

Section 
Leader 

  

Rig Hull Protective Coating 
System 

Prevention 
Very 
Good 

OIM • 2 Hull and Structure 

Cathodic Protection Prevention 
Very 
Good 

Technical 
Section 

Leader 

 

Watertight Integrity Prevention 
Very 
Good 

OIM 

• 2 Hull and Structure 
• 513-A-110 Watertight Doors 
• 513-A-120 Weathertight & GasTight 
Doors 

  

Vessel Collision / Grounding of the Rig 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Rig Designed for impact 

scenario's 
Prevention 

Very 

Good 

Design  

Authority 
• 2 Hull and Structure 

Impact Response EER Good OIM   

  

Helicopter Collision 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Rig Designed for impact 
scenario's 

Prevention 
Very 
Good 

Design  
Authority 

• 2 Hull and Structure 
• 253-A-105 Substructure 

• 253-A-110 Accommodation 
• 851-A-111 Drillfloor 
• 851-A-314 & 851-A-112 Derrick 

Impact Response EER 
Very 
Good 

OIM   

  

Fire and Explosion 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Passive Fire / Explosion 
Protection 

Mitigation 
Very 
Good 

Design  
Authority 

• 425-A-203 Lighting Signal Columns 
• 51 Bulkheads and Windows 
• 513-A-120 Weathertight & GasTight 
Doors 
• 514-A-103 & 513-A-130 Fire Retardant 
Doors 
• 875-A-130 & 875-A-203 Lighting  

Emergency Boards 
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• 875-A-130 & 875-A-203 & 425-A-203 
Emergency Lighting and Lighting Signal  

Columns 

Active Fire Protection Mitigation 
Very 
Good 

OIM 

• 3D9302001 to 3D9302006 Foam 

Stations 
• 425-A-216 & 425-A-217 & 425-A-220 
& 425-A-221 Muster Stations 
• 505-A-100 Fire Lockers, Firemen suits 
& equipment 
• 505-A-420 SCBA'S 
• 505-A-510 & 505-A-520 & 505-A-530 

Portable extinguishers 
• 575-A-101 & 575-A-201 & 571-A-800 
Fire Dampers 
• 811-A-001 Fire Detection Panel 
• 811-A-002 Fire Detection Loops 
• 813-A-003 Fire Fighting - Watermist 
• 813-A-106 Fire Hydrants 

• 813-P-112 & 813-P-122 & 813-P-123 

Fire Pumps 
• 815-A-100 to 815-A-400 Main CO2 and  
Local Systems 
• 816-A-300 Helideck Foam System 

  

Uncontrolled Lifting Operations 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Rig Designed for impact 
scenario's 

Prevention 
Very 
Good 

Design  
Authority 

• 2 Hull and Structure 
• 253-A-105 Substructure 
• 253-A-110 Accommodation 

• 851-A-111 Drillfloor 
• 851-A-314 & 851-A-112 Derrick 

Impact Response EER 
Very 
Good 

OIM   

  

Operations Exposed to Extreme Weather 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Stop Work when exceeding 
Stability Limits 

Prevention 
Very 
Good 

Marine  

Section 
Leader 

• 417-YR-200 Weather Facsimile 
• 417-YR-300 NAVTEX receiver 
• 422-ET-201 to 422-ET-209 Portable 
VHF 

Maintain Optimum Stability Intact Prevention 
Very 
Good 

Marine  
Section 
Leader 

• 285-A-100 Ballast Tank System 
• 425-XK-501 Ballast Control Console 
• 801-P-121 & 801-P-122 & 801-P-123  

Ballast water pumps 
• 803-A-100 Bilge Tanks 
• 803-A-200 Bilge Piping & Valves 
• 803-A-320 Oily Water Separator 
• 803-A-330 Bilge Water Separator 
• 813-P-212 & 813-P-213 813-P-222 &  
813-P-232 Bilge Pumps 

  

Riser Failure 

Residual   

D2 Environment 

D2 Asset 

D5 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 
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Emergency Disconnect / Secure 

Well and Rig Move off location 
EER 

Very 

Good 
OIM 

• 311-A-001 Drilling Control 
• 331-A-100 & 331-2-A-100 LMRP & 
Some Components 
• 331-A-110 & 331-2-A-110 LMRP 
Connector 
• 331-A-200 & 331-2-A-200 Lower BOP 
Stack & Some Components 
• 331-PC-100 & 331-PC-110 &  

331-2-PC-100 & 331-2-PC-110 Annulars 
• 331-XX-035 & 331-2-XX-035 Wellhead 
Connector 
• 332-A-100 Conduit and Hotline 
• 332-A-200 & 332-2-A-200 PODs, BOP  
Control 
• 332-A-900 Reels Mux Cable 

• 332-IP-100 BOP Control Panels 
• 335-A-110 & 335-A-120 Marine Riser  
System 

• 3D32206 BOP HPUs 
• 408-A-100 DP Operator Stations 
• 635-A-100 to 635-A-600 Thrusters 1-6 
• 812-A-001 Emergency Shutdown 

System 

  

Loss of Stability 

Residual   

D5 Asset 

D5 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Watertight Integrity Prevention 
Very 
Good 

OIM 

• 2 Hull and Structure 
• 513-A-110 Watertight Doors 
• 513-A-120 Weathertight & GasTight 
Doors 

Operation of bilge / ballast 
system 

Mitigation 
Very 
Good 

OIM 

• 285-A-100 Ballast Tank System 
• 425-XK-501 Ballast Control Console 
• 801-P-121 & 801-P-122 & 801-P-123 
Ballast water pumps 

• 803-A-100 Bilge Tanks 
• 803-A-200 Bilge Piping & Valves 
• 803-A-320 Oily Water Separator 
• 803-A-330 Bilge Water Separator 
• 813-P-212 & 813-P-213 813-P-222 &  
813-P-232 Bilge Pumps 

  

Direct Impact on personnel 

Residual   

D1 People 

D5 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Secure Deck Loads Reduction Good 
Marine  
Section 
Leader 

  

Emergency Response Process EER 
Very 
Good 

OIM 

• 422-ET-201 to 422-ET-209 Portable 
VHF 
• 425-A-100 to 425-A-102 PA/GA 
system A&B 
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Hazard H-15 Vessel Transit 

Top event Loss of Control during Transit 

  

Failure of Transit Plan 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Transit Plan developed to reflect 
transit requirements 

Prevention 
Very 
Good 

OIM   

Transit Plan Approval Prevention 
Very 
Good 

OIM   

  

Failure of Emergency Towing Arrangements 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Maintain Integrity of Towing Gear Reduction Good OIM   

Proper application / attachment 
of towing gear 

Prevention Good OIM   

  

Operations Exposed to Extreme Weather 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Move rig to alternate shelter 
location 

Prevention 
Very 
Good 

OIM 

• 408-A-100 DP Operator Stations 
• 417-YR-300 NAVTEX receiver 
• 635-A-100 to 635-A-600 Thrusters 1-6 
• 417-YR-200 Weather Facsimile 

Maintain Optimum Stability Intact Prevention 
Very 
Good 

Marine  
Section 

Leader 

• 285-A-100 Ballast Tank System 
• 425-XK-501 Ballast Control Console 

• 801-P-121 & 801-P-122 & 801-P-123  
Ballast water pumps 
• 803-A-100 Bilge Tanks 
• 803-A-200 Bilge Piping & Valves 
• 803-A-320 Oily Water Separator 
• 803-A-330 Bilge Water Separator 
• 813-P-212 & 813-P-213 813-P-222 &  

813-P-232 Bilge Pumps 

Stop Work when exceeding 
Stability Limits 

Prevention 
Very 
Good 

Marine  
Section 

Leader 

• 417-YR-200 Weather Facsimile 
• 417-YR-300 NAVTEX receiver 
• 422-ET-201 to 422-ET-209 Portable 
VHF 

  

Loss of Stability 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 
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Control Rig Stability during Rig 
Move 

Prevention Good OIM 

• 285-A-100 Ballast Tank System 
• 425-XK-501 Ballast Control Console 
• 801-P-121 & 801-P-122 & 801-P-123  
Ballast water pumps 
• 803-A-100 Bilge Tanks 
• 803-A-200 Bilge Piping & Valves 

• 813-P-212 & 813-P-213 813-P-222 &  
813-P-232 Bilge Pumps 

  

Loss of Propulsion 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Maintain DP System Reliability Prevention 
Very 
Good 

OIM 

• 408-A-100 DP Operator Stations 
• 635-A-100 to 635-A-600 Thrusters 1-6 
• 651-A-011 & 651-A-012 & 651-A-031 
to 651-A-034 Main Diesel Engines 
• 651-A-013 & 651-A-014 & 651-A-033 
& 651-A-034 & 651-A-053 & 651-A-054 

Main Generators 

Power Failure 
Redundancy of 
station-
keeping 

Mitigation 
Very 
Good 

Technical 
Section 
Leader 

• 408-A-100 DP Operator Stations 
• 635-A-100 to 635-A-600 Thrusters 1-6 
• 665-A-100 Emergency diesel engine 
• 665-A-200 Emergency Generator 
• 866-A-101 UPS DP System 

  

Collision with other Marine Vessel 

Residual   

D4 People 

D3 Environment 

D3 Asset 

D4 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Collision Avoidance Prevention Good OIM 
• 417-KX-100 Master Clock System 
• 417-YK-500 AIS 
• 851-A-267 Nav Bridge 

Emergency Response Process EER 
Very 
Good 

OIM 

• 422-ET-201 to 422-ET-209 Portable 
VHF 
• 425-A-200 General alarm system 
• 425-A-100 to 425-A-102 PA/GA 
system A&B 

• 812-A-001 Emergency Shutdown 
System 

  

Collision with adjacent Facility 

Residual   

D4 People 

D3 Environment 

D3 Asset 

D4 Reputation 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Attending Vessel or other Vessel 
in the Area Render Assistance 

Reduction Good OIM 
• 422-ET-201 to 422-ET-209 Portable 
VHF 
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Use of Thrusters to avoid collision Control 
Very 
Good 

OIM 
• 408-A-100 DP Operator Stations 
• 635-A-100 to 635-A-600 Thrusters 1-6 

Follow Escape Route EER 
Very 
Good 

OIM   

Impact Response EER 
Very 
Good 

OIM   

Notification of Adjacent Facility Mitigation 
Very 
Good 

OIM 
• 422-ET-201 to 422-ET-209 Portable 
VHF 

Emergency Response Process EER 
Very 
Good 

OIM 

• 422-ET-201 to 422-ET-209 Portable 
VHF 

• 425-A-200 General alarm system 
• 425-A-100 to 425-A-102 PA/GA 
system A&B 
• 812-A-001 Emergency Shutdown 
System 

  

Grounding of the Rig 

Residual   

D2 Environment 

D2 Asset 

D3 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Emergency Response Process EER 
Very 

Good 
OIM 

• 421-AA-101 & 421-AA-102 GMDSS 
• 422-ET-201 to 422-ET-209 Portable 

VHF 
• 425-A-100 to 425-A-102 PA/GA 
system A&B 
• 425-A-200 General alarm system 
• 425-A-203 Lighting Signal Columns 
• 425-A-216 & 425-A-217 & 425-A-220 
& 425-A-221 Muster Stations 

• 501-A-100 to 501-A-600 Lifeboats 1-6 
• 501-A-140 to 501-A-640 & 501-A-141 
to 501-A-641 Davits Winch and 

Assembly 
• 502-A-001 Liferafts 
• 503-A-301 Lifebuoys & Jacobs Ladders 
• 503-A-302 Lifejackets 

• 503-A-304 & 503-A-305 Lifesaving, 
Safety & Emergency Equipment 
• 812-A-010 Emergency Shutdown 
Abandon Vessel 
• 875-A-130 & 875-A-203 Lighting  
Emergency Boards 
• 875-A-130 & 875-A-203 & 425-A-203 
Emergency Lighting and Lighting Signal  

Columns 
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Hazard H-16 Security Issues 

Top event Security Incident 

  

Assault / Terrorism / Piracy / Unauthorized access by protest group / Hijacking / 

Hostage taking 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Implementation of Approved SSP 

based on Security Assessment  
Prevention Good 

Ship Security 

Officer 
  

Control of Embarkation of 
Personnel and Effects 

Control Good 
Ship Security 
Officer 

  

Supervision of handling of cargo 
and rig stores 

Prevention Good 
Ship Security 
Officer 

  

Monitoring of Restricted Areas / 
Deck areas and areas 
surrounding the Rig 

Prevention Good 
Ship Security 
Officer 

• 428-A-100 Hull camera stations 
• 428-A-200 Topside camera stations 

Contingency Plans and SSP –  
(confidential) 

Prevention Good 
Ship Security 
Officer 

  

  

Embarkation / shipment of dangerous goods / Bomb threats and bombs 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Control of Embarkation of 
Personnel and Effects 

Control Good 
Ship Security 
Officer 

  

Supervision of handling of cargo 
and rig stores 

Prevention Good 
Ship Security 
Officer 

  

Monitoring of Restricted Areas / 
Deck areas and areas 
surrounding the Rig 

Prevention Good 
Ship Security 
Officer 

• 428-A-100 Hull camera stations 
• 428-A-200 Topside camera stations 

Contingency Plans and SSP –  
(confidential) 

Prevention Good 
Ship Security 
Officer 

  

Implementation of Approved SSP 
based on Security Assessment  

Prevention Good 
Ship Security 
Officer 

  

  

Internal issue (disgruntled employee(s)) action against vessel, action against 

personnel 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Contingency Plans and SSP –  
(confidential) 

Prevention 
Very 
Good 

Ship Security 
Officer 

  

Implementation of Approved SSP 

based on Security Assessment  
Prevention Good 

Ship Security 

Officer 
  

  

Damage to asset - fire / explosion 

Residual   

D1 Environment 

D1 Asset 

D1 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 



 
 

Appendix E 

 

Iss 01 / Rev 00 Hard copies are not controlled Page 134 of 217 
Rev Date: 14th February 2018  Safety Case  

 

Emergency notifications EER 
Very 
Good 

OIM 
• 421-A-200 Inmarsat C 
• 422-ET-201 to 422-ET-209 Portable 
VHF 

Passive Fire / Explosion 
Protection 

Mitigation 
Very 
Good 

Design  
Authority 

• 425-A-203 Lighting Signal Columns 

• 51 Bulkheads and Windows 
• 513-A-120 Weathertight & GasTight 
Doors 
• 514-A-103 & 513-A-130 Fire Retardant 
Doors 
• 875-A-130 & 875-A-203 Lighting 
Emergency Boards 

• 875-A-130 & 875-A-203 & 425-A-203 
Emergency Lighting and Lighting Signal 
Columns 

Active Fire Protection Mitigation 
Very 
Good 

OIM 

• 3D9302001 to 3D9302006 Foam 
Stations 
• 425-A-216 & 425-A-217 & 425-A-220 
& 425-A-221 Muster Stations 
• 505-A-100 Fire Lockers, Firemen suits 

& equipment 
• 505-A-420 SCBA'S 

• 505-A-510 & 505-A-520 & 505-A-530 
Portable extinguishers 
• 575-A-101 & 575-A-201 & 571-A-800 
Fire Dampers 
• 811-A-001 Fire Detection Panel 
• 811-A-002 Fire Detection Loops 
• 813-A-003 Fire Fighting - Watermist 

• 813-A-106 Fire Hydrants 
• 813-P-112 & 813-P-122 & 813-P-123 
Fire Pumps 
• 815-A-100 to 815-A-400 Main CO2 and  
Local Systems 
• 816-A-300 Helideck Foam System 

Emergency Response Process EER 
Very 
Good 

OIM 

• 253-A-110 Accommodation 
• 411-A-001 Radar/DCU Units 
• 421-AA-101 & 421-AA-102 GMDSS 

• 422-ET-201 to 422-ET-209 Portable 
VHF 
• 425-A-100 to 425-A-102 PA/GA 
system A&B 
• 425-A-200 General alarm system 
• 425-A-203 Lighting Signal Columns 
• 425-A-216 & 425-A-217 & 425-A-220 

& 425-A-221 Muster Stations 
• 501-A-100 to 501-A-600 Lifeboats 1-6 
• 501-A-140 to 501-A-640 & 501-A-141 
to 501-A-641 Davits Winch and 
Assembly 
• 502-A-001 Liferafts 
• 503-A-301 Lifebuoys & Jacobs Ladders 

• 503-A-302 Lifejackets 
• 503-A-304 & 503-A-305 Lifesaving, 
Safety & Emergency Equipment 
• 504-A-100 to 504-A-300 Stations, 
Kits, Rescue, Stretchers 

• 505-A-420 SCBA'S 
• 812-A-001 Emergency Shutdown 

System 
• 812-A-010 Emergency Shutdown 
Abandon Vessel 
• 812-A-020 ESD Pushbuttons 
• 812-XC-001 Field Station Control 
Cabinet 
• 875-A-130 & 875-A-203 Lighting  
Emergency Boards 

• 875-A-130 & 875-A-203 & 425-A-203 
Emergency Lighting and Lighting Signal  
Columns 
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Injury to personnel and / or fatalities 

Residual   

D1 People 

D1 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Emergency notifications EER 
Very 
Good 

OIM 
• 421-A-200 Inmarsat C 
• 422-ET-201 to 422-ET-209 Portable 
VHF 

Emergency Response Process EER 
Very 
Good 

OIM 

• 422-ET-201 to 422-ET-209 Portable 
VHF 

• 425-A-100 to 425-A-102 PA/GA 
system A&B 
• 425-A-200 General alarm system 

  

Well control incident 

Residual   

D3 Environment 

D1 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Drilling operations halted –  
disconnect if required 

EER Good OIM   

Emergency notifications EER 
Very 

Good 
OIM 

• 421-A-200 Inmarsat C 
• 422-ET-201 to 422-ET-209 Portable 
VHF 
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E.6 SCA Register 

The SCA Register provides by detail from the bowtie analysis of identified SCA’s as well as 
responsibility and accountability for their functions. This register is a direct output of the 
Bowtie XP software and is linked to all identified SCA barriers in the MAH bowties. 

The register is an integral part of the Major Accident Hazard Risk Assessment (MAHRA) 
undertaken on West Saturn and lay the foundation for the overall hazard management 
process. The MAHRA (HRM-SD-WSN-002-2018) provides full detail and process supporting 
the presented tables and their hazard ranking using the established Seadrill Risk Matrix and 
criteria. 

The register also forms part of the listing of SCA’s and their performance standards 
supporting the West Saturn Hazard Management assurance process. They provided base 
line and input to HRM-SD-WSN-003-2018 – SECE listing and Performance Standards report. 
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Drilling Operations  
 

Client 

DO.02 Seismic Evaluation for Shallow Gas Survey 
DO.08 Design of the well bore hydraulics program 
DO.09 Develop Mud Program 
DO.42 Development of a Kill Plan 
 

Client / DSL 

DO.05 Review design and specifications of the elements of the Containment Envelope (e.g. Wellhead, 
Casing, Cement, Float Valves) 

DO.24 Identify the Containment Envelope for the current Drilling Phase 
DO.25 Construct Containment Envelope as per requirements 
DO.26 Verify Integrity of the individual Barrier Elements 
 

Company Man 

DO.28 Communicate Possibility of H2S Conditions 
DO.44 Identify the possible presence of H2S from surveys/historical data 
DO.55 Initiate analysis and Decision Tree Procedures 
DO.57 Development of a Kill Plan 
DO.62 Client well recovery plan 
 

Driller 

DO.12 Monitor Drilling Parameters (P/V/T) 
DO.13 Continuous monitor Drilling Parameters (P/V/T) for signs of a Kick 
DO.14 Monitor flow rate and pit volume for loss 
DO.15 Rig Specific Gas Protocol to be adhered to 
DO.17 Monitor Mud Volumes (Gains/Losses) and Gas Cuts 
DO.19 Perform flow checks at drilling breaks 
DO.22 Check flow when tripping pipe 
DO.33 Install Non Ported Float Valve 
DO.34 Inspect Non Ported Float Valve 
DO.37 Initiate and Execute Well Shut-in Procedures 
DO.38 Execute the Well Control Response Procedure 
DO.39 Activation of the EDS 
DO.48 Perform ton mile calculations 
DO.49 Daily visual inspections of the drill line / sheaves 
DO.52 Inspection after jarring  
DO.54 Monitor weight indicator for string weight 
DO.61 Monitor weight indicator for string weight 
DO.63 Installation and operation of degasser 
 

Driller / Third Party 

DO.29 Monitoring of the Well for H2S 
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Drilling Section Leader 

DO.01 Review seismic and offset well data with Client 
DO.04 Understanding of operating environment (well, environmental) 
DO.36 Establish clear Shut-in criteria and responsibilities with Client (combined ops) 
DO.40 Evaluate & Initiate Shallow Flow Response 
DO.43 Execute the Kill Plan 
DO.50 Minimize drillstring wear in Riser 
DO.64 Conduct MPD Equipment Testing Risk Assessment, HAZID and Audit 
DO.65 Pre-start checklist signed by OIM, Company Man, MPD Supervisor 
 

Drilling Section Leader / Company Man 

DO.03 Evaluation for Shallow Gas Risks 
 

Dynamic Positioning Operator 

DO.47 Riser Tension Monitoring 
 

OIM 

DO.56 Inform Rig Manager and Client 
 

OIM / Company Man 

DO.59 For exploratory wells consider H2S and field information 
 

Rig Leader 

DO.60 Riser Analysis 
 

ROV Operator 

DO.07 Maintain ROV bubble watch 
 

Sub Sea Supervisor 

DO.30 Pressure and Leak test the BOP 
DO.31 Function Test the BOP 
DO.32 Surface testing of the EDS 
DO.41 Diverter testing according to procedures 
 

Sub Sea Supervisor 

DO.46 Inspection and Maintenance by Rig Crew at defined intervals 
 

Technical Section Leader 

DO.23 Calibration and Maintenance of the SDI System 
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Third Party Mud Engineer 

DO.16 Maintain mud weight relevant to FIT/LOT results 
DO.18 Monitor and Maintain Mud Weight and Density (Balance Mud)  
 

Third Party Mud Loggers 

DO.66 Monitor for toxic/flammable gas 
DO.06 Maintain Surface Bubble Watch 
 

Tool Pusher 

DO.06 Maintain Surface Bubble Watch 
DO.11 Verification of LOT/FIT results 
DO.20 Maintain Trip Log and Monitor Well Bore Fluids 
DO.21 Control Tripping Speed 
DO.35 Prepare Well Control Responses based on the applicable scenario's for each drilling phase 
DO.45 Execute the Kill Plan 
DO.51 Regular slip and cut of the drill line 
DO.53 Observe safe working load limits 
 

Well Test Engineer 

DO.27 Identify the possible presence of H2S from surveys/historical data 
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Marine Operations 

 

Classification Society 

MO.23 Annual classification society survey including review of 3rd party inspection as per manufacturing 
requirements 

 

Client 

MO.02 Weather Forecasting Reports 
MO.42 Up-to-date Subsea Charts 
 

Company Man 

MO.20 Confirmation of Subsea layout 
 

Crane Operator 

MO.01 Corrective actions based on weather forecast/monitoring 
 

Deck Pusher 

MO.56 Properly stow equipment to prevent load shifts or overloading 
 

Design Authority 

MO.54 Design Towing Arrangement 
 

Dynamic Positioning Operator 

MO.03 Monitor weather conditions 
MO.04 Corrective actions based on weather forecast/monitoring 
MO.09 Monitor Riser angles 
MO.11 Operate Thrusters 
MO.12 Monitor the DP System 
MO.13 Observe DP Capability plots 
MO.16 Monitor and Operate Ballasting System 
MO.17 Re-distribute ballast/perform emergency ballasting operations 
MO.30 Monitor tank levels during rig move 
MO.34 Approval of pre-arrival checklist 
MO.35 Permission from Rig to enter 500m Zone 
MO.36 Monitor traffic and Debris 
MO.38 Follow IMO Collision Regulations and Local Regulations for Collision Avoidance 
MO.39 Sound and light signals 
MO.47 Manual Tank Sounding and Tube Monitoring 
MO.48 Monitor tank level indication system and deck drain management 
MO.51 Develop Transit Plan 
MO.60 monitor ballast alarms 
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Engine Room Operator 

MO.08 Monitor and Operate Bilge System 
MO.21 Monitor bilge alarms 
MO.46 Monitor Leak Detection Sensors 
MO.49 Measurement of Anode Activity 
MO.50 Contact CP Measurement 
 

Marine Section Leader 

MO.07 Regular Stability and Strength Checks for Bending Moments, Shear Forces and Deck Loading 
During Stability Checks 

MO.10 Assessment of damage stability criteria 
MO.14 Perform stability calculations 
MO.15 Adhere to stability manual and calculations 
MO.19 Adherence to Deck Loading Plan 
MO.22 Monitor Heel and Trim Indication System 
MO.26 Verify towing gear (state and application) before transit 
MO.28 Visual inspection at defined intervals 
MO.32 Regular Hull inspection 
MO.43 Review of relevant Impact scenario's 
MO.52 Pre-rig move stability calculations 
MO.53 Pre-rig move check of ballast/stability systems 
MO.55 Use of certified towing gear 
MO.57 Visual inspection of towing gear before use 
MO.58 Maintain Positive Stability 
MO.59 Observation / monitoring of safe working loads 
 

OIM 

MO.05 Well specific operating guidelines 
MO.06 Optimise the use of a safe handling zone 
MO.24 Approval of Transit Plan 
MO.27 Identify Escape Routes 
MO.33 Notify local authority 
MO.37 Loading/unloading procedures 
MO.40 Initiate support by Standby Vessel 
MO.44 Inspection and assessment of damage 
 

OIM / Client 

MO.25 Re-position the rig away from the subsea infrastructure for heavy lifts 
MO.41 Planning of Escape Routes 
 

Section Leaders 

MO.29 Limit Rig activity affecting stability 
MO.45 Isolation of affected subsystems 
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Technical Section Leader 

MO.18 Annual Verification Trials 
MO.31 Third party surveys 
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Helicopter Operations 
 

Client 

HO.01 Selection of Aviation Contractor from approved supplier list 
HO.02 Safety audits of Aviation Contractor at defined intervals 
HO.03 Pre-hire safety audits of Aviation Contractor 
HO.04 Use of twin engine helicopters 
HO.10 Ensure that helicopter contractor maintains high standards for pilots 
HO.11 Ensure that helicopter contractor policy requires two pilots on flights 
HO.12 Regulatory and contractor required medical examinations 

 

Contractor Organisation 

HO.09 Flight planning, including alternate locations 
HO.13 Adherence to drug and alcohol (testing) policy 
HO.14 Ensure that pre-flight briefings are properly conducted 
HO.17 Maintain / enforce weather restrictions 
HO.20 Complies with FAA regulations 
 

Dynamic Positioning Operator 

HO.16 Monitor and Communicate Weather for Helicopter flights 
HO.18 Establish/Maintain communications with Helicopter 
 

Helicopter Landing Officer 

HO.06 Sample fuel before pumping to helicopter 
 

Pilot 

HO.15 Maintain proper logs and ensure pre-flight checks are in compliance with regulatory requirements 
HO.19 Define and communicate approach path/angle 
 

Pilot / Rig Admin 

HO.08 Weight and balance calculations performed based on manifest 
 

Rig Admin 

HO.07 Prepare manifest for all inbound and outbound helicopter journeys 
 

Shore Based Management / Client 

HO.05 Ensure that fuel is obtained from a reputable vendor 
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General Rig Operations 
 

Area Supervisors 

GRO.28 Adhere to fire watch duties 
GRO.35 Ensure availability of waste disposal drums 
GRO.36 Containment and handling of fuel and chemicals 
GRO.54 Ensure sufficient ventilation of the confined space 
GRO.57 Assess risk of sludge and residue  
 

Assistant Technical Section Leader 

GRO.52 Supervision of crews 
GRO.66 Area inspections 
 

Authorized Gas Tester 

GRO.53 Constant Monitoring of Oxygen Levels 
GRO.58 Constant Monitoring for Toxic / Flammable Gas 
 

Client / DSL 

GRO.45 Firing Mechanism not introduced into drill string until guns are at required depth 
GRO.46 Check depth of perforating gun (well program) before detonation 
GRO.47 Take measure to prevent premature detonation during running/retrieving perforating guns 
 

Crane Operator 

GRO.02 Verify use of Company approved lifting gear 
GRO.03 Visual inspection before and during use 
GRO.08 Verify identification of safe working load (WLL/SWL) to match the load 
GRO.19 Verify the correct load chart/load path and Anti Collision System 
GRO.21 Operate crane in accordance with Lifting Plan and Crane Operations procedures 
GRO.25 Barricade of the lifting area (Crane) 
GRO.26 Safe Work position (Crane) 
GRO.60 Daily pre-use inspection (Crane) 
GRO.62 Pre-lift load inspections (Crane) 
 

Deck Pusher 

GRO.61 Develop Lift Plan and TBRA for all Heavy Lifts (Crane) 
 

Driller 

GRO.04 Daily pre-use inspection 
GRO.06 Daily visual inspection of derrick moving equipment 
GRO.18 Competency to operate lifting equipment 
GRO.20 Pre-lift load inspections (Derrick) 
GRO.22 Follow lifting procedures 
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GRO.24 Checking Double blocking protection and alarm for crown / floor saver 
GRO.39 Restrict access during Perforating Gun Charges activities 
GRO.44 PA Announcement while lowering or retrieving guns 
GRO.63 Restricted Red Zone Access 
 

Dynamic Positioning Operator 

GRO.11 Stop all permitted work (Control of Work) 
GRO.23 Refer to the standing orders  
GRO.30 Hot work suspended at elevated gas levels 
GRO.48 Monitor rig systems and alarms and record in official log book 
GRO.55 Adhere to medical requirements for use of breathing apparatus 
 

Electrical Supervisor 

GRO.37 Identification of frequency transmitting equipment 
GRO.64 Explosion proof equipment to be used 
 

Engine Room Operator 

GRO.33 Restricted access to HV board room 
 

Helicopter Landing Officer 

GRO.07 Pre-landing Helideck Inspection 
 

Marine Section Leader 

GRO.01 Lifting gear register monitoring 
GRO.16 Crane operator competency 
GRO.40 Store detonators and explosives separately 
GRO.41 Restricted access to explosives storage 
 

Materials Admin 

GRO.15 Load manifesting 
 

Materials Man / Medic 

GRO.31 MSDS sheets to be stored with chemicals and hospital 
 

OIM 

GRO.09 Establish SIMOPS plan 
GRO.10 Establish SIMOPS plan with Facility 
GRO.13 Control of Temporary Equipment 
GRO.27 Adhere to procedure for smoking restrictions 
GRO.38 Assessment of Lightning Risk 
GRO.43 Observe strict radio silence, equipment switched off and locked 
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GRO.51 No Crane operations over well test package during flaring operations 
GRO.56 Signage of Confined Spaces 
 

Safety Officer 

GRO.32 Area inspections 
GRO.50 Maintenance and calibration of portable gas detectors 
 

Section Leaders 

GRO.12 Adhere to PTW and Isolation System 
GRO.29 Adhere to House-keeping procedures 
GRO.67 Ensure crews are trained in rig systems and processes 
 

Section Leaders / Client 

GRO.59 Develop Lift Plan and TBRA for all Heavy Lifts 
 

Shore Based Management 

GRO.17 Crane operator medical requirements 
 

Technical Section Leader 

GRO.34 Maintain secondary containment (e.g. double piping) where required 
GRO.49 Ensure understanding of equipment operational procedures and limits 
 

Third Party Contractor / Client 

GRO.42 Limit stocks held on Rig 
 

Tool Pusher 

GRO.05 Planned PM schedule of derrick structure (corrosion, missing pins, bolts, etc.) 
GRO.14 TBRA for all activities 
 

Well Test Engineer 

GRO.65 Monitor for toxic/flammable gas 
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Inspection and Maintenance 
 
Assistant Technical Section Leader 

I&M.13 Ensure commissioning function tests after assembly/installation 
I&M.34 Inspection and Maintenance at defined intervals 
 

Classification Society 

I&M.11 Inspection of passive fire protection 
 

Crane Operator 

I&M.08 Inspection of the crane cable at defined intervals 
 

Deck Pusher 

I&M.03 Certification of the crane cable 
I&M.12 Scheduled change out of the crane cable 
 

Design Authority 

I&M.05 Derrick structure designed to maximum possible loads with safety margin 
 

Drilling Section Leader 

I&M.39 Plan and ensure inspection and maintenance 
 

Electrical Supervisor 

I&M.20 Provision of Static Electricity grounding of Flammable Liquid Storage Containers 
I&M.31 Annual PM of short circuit fuses / electrical breakers 
I&M.33 Inspection and Maintenance at defined intervals 
 

Marine Section Leader 

I&M.01 Certification of the crane 
I&M.02 Certification of Lifting Gear 
I&M.30 Provision of Static Electricity grounding of Flammable Liquid Storage Containers 
I&M.36 Certification of Lifting Systems 
 

MPD Supervisor 

I&M.38 Inspection and Maintenance at defined intervals 
 

OIM 

I&M.19 Ensure completion of Class Surveys 
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Section Leaders 

I&M.21 Redundancy/back-up availability of critical systems 
I&M.22 Availability of required spare for critical systems 
 

Subsea Engineer 

I&M.25 Riser Inspection 
 

Technical Section Leader 

I&M.06 Preventive Crane Maintenance 
I&M.07 Preventive Draw Works Maintenance 
I&M.09 Inspection and Maintenance at defined intervals 
I&M.14 Complete MOC for replacement / repair / modification 
I&M.15 Review and follow OEM and equipment specific procedures 
I&M.16 Plan and ensure inspection and maintenance 
I&M.17 Review work orders (outstanding, overdue, closed out) 
I&M.18 Ensure the competency of Maintenance Personnel 
I&M.24 Maintain DP System Reliability 
I&M.28 PMS Preventive Maintenance 
I&M.29 Inspection of third party equipment certification and installation 
I&M.32 Plan and ensure inspection and maintenance 
I&M.37 Maintenance of the Fire, Gas and Ex rated equipment 
 

Third Party Inspection Company 

I&M.35 Inspection of all Lifting Equipment at Defined Intervals 
 

Third Party Surveyor 

I&M.10 Inspection and testing by third party at defined intervals 
 

Tool Pusher 

I&M.04 Integrity of the Draw Works 
I&M.23 PMS Preventive Maintenance 
 

Well Test Supervisor 

I&M.26 Inspection and Maintenance at defined intervals 
I&M.27 Plan and ensure inspection and maintenance 
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Emergency Response 
 

Area Supervisors 

ER.28 Place Watchman outside confined space and assure continuous communication with work party 
 

Assistant Technical Section Leader 

ER.06 Regularly test back-up power generator (start test and load test) 
 

Client / DSL 

ER.05 Conduct Diverter Drills 
 

Company Man 

ER.18 Conduct ROV Inspection to check for leaks 
ER.31 Well spill cleanup by client 
 

Design Authority 

ER.08 Hazardous Area Classification 
 

Driller 

ER.02 Conduct Well Control Drills 
ER.25 Secure well and prepare for Disconnect 
ER.27 Activate ESD 
 

Drilling Section Leader 

ER.04 Conduct Shallow Gas Drills 
 

Dynamic Positioning Operator 

ER.23 Monitor alarms of utility systems 
 

Engine Room Operator 

ER.22 Manual shut-down of engines 
ER.24 Remote shutdown of fuel supply 
 

Marine Section Leader 

ER.01 Conduct regular Drills and Exercises 
ER.10 Conduct regular Drills and Exercises on the ESD Position and Operation 
ER.14 Hazardous Area Classification 
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OIM 

ER.03 Conduct simulated EDS drills (Drift-off/drive-off) 
ER.09 Adhere to Hazardous Areas and Materials procedure 
ER.11 Activation of active fire protection 
ER.12 Initiate Medical Emergency Response Plan 
ER.15 Initiate Emergency Response Plan 
ER.16 Activate Response Teams 
ER.17 Initiate H2S Response 
ER.21 PA Announcement 
ER.26 Initiate support Standby Vessel if available 
ER.32 Control spread of spill 
 

OIM / Client 

ER.19 Activate the Oil Spill Response Plan 
ER.20 Escalate (e.g. to shore / local authorities) when required 
 

Safety Officer 

ER.29 Provide Confined Space rescue equipment (e.g. full chest harness + lifeline) 
ER.30 Provide Watchman Confined Space rescue training  
 

Technical Section Leader 

ER.13 Shut down non-essential systems 
 

Technical Section Leader / Third Party Contractor 

ER.07 Ensure that H2S Gas Detection System is tested prior start of drilling in known H2S 
Environments 
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Well Testing 
 

Client / DSL 

WT.08 Conduct pre-well testing Risk Assessment, TBRA and audit of well design 
 

Design Authority 

WT.10 Safety margin built into design of well equipment 
 

Drilling Section Leader 

WT.06 Flow process analysis verified by client representative 
WT.13 Control of Interface with rig systems 
 

Dynamic Positioning Operator 

WT.02 Flare booms are under continual surveillance by camera 
 

OIM 

WT.15 Use PTW process for High Pressure Testing 
 

Relevant Party 

WT.01 Initiate ESD at designated locations in accordance with emergency procedures 
 

Shore Based Management / Client 

WT.12 Approval of Well Testing program 
 

Technical Section Leader 

WT.05 Ensure integrity of equipment maintained through inspection, maintenance and certification 
WT.16 Complete the 'Authorization to rig up equipment' checklist  
 

Third Party Mud Engineer / Drilling Section Leader 

WT.14 Kill fluid available during Well Testing 
 

Tool Pusher 

WT.09 Pre-start check list signed by OIM, Company Man, Well Test Engineer and DSL 
 
 
Well Test Engineer 

WT.04 Include manual shut in at well test choke manifold as bridging document activity 
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Well Test Engineer / Client 

WT.07 Pressure tests verified by well test supervisor 
 

Well Test Supervisor 

WT.03 Ignition System Tested prior to Well Testing 
WT.11 Use of pressure gauges and ESD System Function Testing 
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Security 
 

Company Security Officer 

S.06 Ensure that a Ship Security Assessment is conducted 
 

Drilling Section Leader 

S.17 Ensure drilling operations are halted, that the well is secured and the LMRP is disconnected if 
necessary 

 

Dynamic Positioning Operator 

S.14 List and maintain communications equipment 
 

Materials Admin 

S.08 Supervise / oversee the handling of materials per Security Plan requirements 
 

OIM 

S.13 Implement contingency plans 
 

OIM / Client 

S.18 Make required notifications to Company shore-based personnel/District Management and any 
applicable coastal state authorities 

 

Rig Admin 

S.01  Control embarkation of personnel and effects 
S.02 Valid ID program / documents for ship's rig and visitors 
S.03 Proper manifesting of personnel and baggage 
 

Ship Security Officer 

S.04 Establishment of Security Levels - awareness of threat level 
S.05 Establishment of Port-Specific Security Communication - Vessel / Waterfront Interface 
S.07 SSP briefings for relevant personnel 
S.09 Ensure monitoring of the rig 
S.10 Security procedures validated through SSP training and drills 
S.12 Monitor and restrict access to security restricted areas 
S.15 Conduct SSP drills 
S.16 Communication and coordination per the SSP 
 

Ship Security Officer / Company Security Officer 

S.11 Annual Review of SSP 
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General Operations  
 

Drilling Section Leader 

GO.01 Training, Certification and Competence Assurance Program 
 

OIM 

GO.02 Training, Certification and Competence Assurance Program 
 

Marine Section Leader 

GO.03 Training, Certification and Competence Assurance Program 
 

Third Party Contractor 

GO.04 Training, Certification and Competence Assurance Program 
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E.7 Accountabilities and Responsibilities Register 

 
The Accountabilities and Responsibilities Register provides the identified critical personnel 
(barrier defined) with an understanding and importance of their roles and responsibilities for 
barrier management and control and recovery aspects of a MAH event. This register is an 
output of the Bowtie XP software and is linked to all identified barriers in the MAH bowties. 

The register is an integral part of the Major Accident Hazard Risk Assessment (MAHRA) 
undertaken on West Saturn and lay the foundation for the overall hazard management 
process.  
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 Area Supervisors 

 Assistant Technical Section Leader 

 Authorized Gas Tester 

 Company Security Officer 

 Crane Operator 

 Deck Pusher 

 Driller 

 Drilling Section Leader 

 Dynamic Positioning Operator 

 Electrical Supervisor 

 Engine Room Operator 

 Helicopter Landing Officer 

 Marine Section Leader 

 Materials Admin 

 Materials Man & Medic 

 MPD Supervisor 

 OIM 

 Radio Room Operator 

 Relevant Party 

 Rig Admin 

 Rig Leader 

 Safety Officer 

 Section Leaders 

 Ship Security Officer 

 Sub Sea Supervisor 

 Sub Sea Engineer 

 Technical Section Leader 

 Tool Pusher 

 Well Test Engineer 

 Well Test Supervisor 
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Area Supervisors 

 
Area Supervisors are the Accountable party for the following Barriers: 
 
 
Bowtie Reference:  H-04 Combustible Materials (e.g. Accommodations, Machinery Space(s), Storage area(s)) 

/ Fire 

Barriers: Controlled Transfer of Flammable Materials 

 
 
Area Supervisors are the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Place Watchman outside confined space and assure continuous 
communication with work party 

Confined Space Rescue  
(H-12) 
 

Adhere to fire watch duties Control of Ignition Sources  
(H-01, H-02) 

Control of Work process 
(H-04) 
 

Ensure availability of waste disposal drums House-keeping (H-04) 

Containment and handling of fuel and chemicals Controlled Transfer of Flammable Materials  
(H-04) 
 

Ensure sufficient ventilation of the confined space Maintain Adequate / Appropriate Ventilation  
(H-12) 

 

Assess risk of sludge and residue  Work Method (H-12) 
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Assistant Technical Section Leader 

 
Assistant Technical Section Leader is the Responsible party for the following 
activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Regularly test back-up power generator (start test and load test) Back-up Emergency Power (Redundancy of 
Main Equipment / Emergency Power 
Provisions) (H-04) 
 

Supervision of crews Application of operational procedures and 
limits (H-11) 
 

Area inspections Maintain condition of the Engines (H-04) 

 

Ensure commissioning function tests after assembly/installation Equipment Commissioning / Testing (H-11) 
 

Inspection and Maintenance at defined intervals Maintain condition of the Engines (H-04) 
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Authorized Gas Tester 

 
Authorized Gas Tester is the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Constant Monitoring of Oxygen Levels Maintain Adequate / Appropriate Ventilation  

(H-12) 
 

Constant Monitoring for Toxic / Flammable Gas Maintain Adequate / Appropriate Ventilation  
(H-12) 
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Company Security Officer 

 
Company Security Officer is the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Ensure that a Ship Security Assessment is conducted Control of Embarkation of Personnel and 

Effects  
(H-16) 
Supervision of handling of cargo and rig 
stores (H-16) 
Monitoring of Restricted Areas / Deck 

areas and areas surrounding the Rig (H-
16) 
Contingency Plans and SSP - 
(confidential) (H-16) 
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Crane Operator 

 
Crane Operator is the Accountable party for the following Barriers: 
 
 
Bowtie Reference:  H-06 Objects Lifted at Height - Crane / Deck / Dropped Object 

Barriers: Operate the crane in accordance with requirements 

Stop Work when exceeding lifting Limits 

Prohibit / Control access below the load path 

Limit time and height (load path) equipment is suspended over vessel or facility while 
offloading 

 
Crane Operator is the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Verify use of Company approved lifting gear Selection of proper lifting gear for the load 
(H-06) 
 

Visual inspection before and during use Maintain Integrity of the Lifting Gear (H-
06) 
 

Verify identification of safe working load (WLL/SWL) to match the 
load 

Selection of proper lifting gear for the load 
(H-06) 

Verify the correct load chart/load path and Anti Collision System Crane overload protection  

(H-06) 
 

Operate crane in accordance with Lifting Plan and Crane 
Operations procedures 

Design load specification  
(H-06) 
Operate the crane in accordance with 
requirements 

(H-06) 
 

Barricade of the lifting area (Crane) Prohibit / Control access below the load 
path (H-06) 
Designated Load Path  
(H-06) 
 

Safe Work position (Crane) Prohibit / Control access below the load 

path (H-06) 
 

Daily pre-use inspection (Crane) Maintain Crane Condition  
(H-06) 
Maintain Integrity of the Crane Cable (H-
06) 
 

Pre-lift load inspections (Crane) Pre-lift load inspections  
(H-06) 

Inspection of the crane cable at defined intervals Maintain Integrity of the Crane Cable (H-
06) 
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HSE Critical Activities Barrier and Bowtie Reference 

Corrective actions based on weather forecast/monitoring Stop Work when exceeding lifting Limits 
(H-06) 
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Deck Pusher 

 
Deck Pusher is the Accountable party for the following Barriers: 
 
 
Bowtie Reference:  H-06 Objects Lifted at Height - Crane / Deck / Dropped Object 

Barriers: Rigging of the load according to the lift plan / rigging procedures 

Pre-lift load inspections 

Use of banksman for all lifts 

Critical Equipment placed in protected location 

 
Deck Pusher is the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Develop Lift Plan and TBRA for all Heavy Lifts (Crane) Lifts conducted at Heavy Lift safe zone (H-
03) 
Design load specification  
(H-06) 
Rigging of the load according to the lift 

plan / rigging procedures (H-06) 
Use of banksman for all lifts (H-06) 
Prohibition of outboard lifting while diving 
(H-06) 
Prohibition of lifting over live (hydrocarbon 

bearing) equipment (H-06) 
Prohibition of lifting over wireline 
operations (H-06) 
Designated Load Path  
(H-06) 

Limit time and height (load path) 
equipment is suspended over vessel or 
facility while offloading  
(H-06) 
Critical Equipment placed in protected 
location (H-06) 
 

Certification of the crane cable Maintain Integrity of the Crane Cable (H-
06) 
 

Scheduled change out of the crane cable Maintain Integrity of the Crane Cable (H-
06) 
 

Properly stow equipment to prevent load shifts or overloading Secure Deck Loads  
(H-10, H-13, H-14) 
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Driller 

 
Driller is the Accountable party for the following Barriers: 
 
 
Bowtie Reference:  H-01 Hydrocarbons in Formation during Drilling / Loss of Containment 

Barriers: Maintain Hydrostatic Overbalance - Primary Well Control 

Prevention of lost circulation / returns 

Follow procedure for clearing of trapped gas 

Maintain Pressure Containment Envelope 

Shut in the Well 

Gas detection in shale shaker room 

Closing the well with the BOP and circulate HC mud through poorboy de-gasser 

Closing the well with the BOP 

Divert Flow 

 

Bowtie Reference:  H-04 Combustible Materials (e.g. Accommodations, Machinery Space(s), Storage 
area(s)) / Fire 

Barriers: Primary Well Control 

Prevention of lost circulation / returns 

Follow procedure for clearing of trapped gas 

Secondary Well Control 

 

Bowtie Reference:  H-05 Explosives (e.g., Perforating Gun Charges) / Explosion on the Rig 

Barriers: Restricted Access 

 

Bowtie Reference:  H-07 Objects Lifted at Height - Derrick / Drill Floor / Dropped Object 

Barriers: Activation of the Emergency Brakes 

Control load during drilling operations 

Rigging of the load according to the procedures 

Pre-lift load inspections 

Prohibit / Control access below the load path 

 
 
Driller is the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Monitor Drilling Parameters (P/V/T) Maintain Hydrostatic Overbalance - 
Primary Well Control (H-01) 
Primary Well Control (H-04) 
 

Continuous monitor Drilling Parameters (P/V/T) for signs of a 
Kick 

Shut in the Well (H-01) 

Monitor flow rate and pit volume for loss Prevention of lost circulation / returns (H-
01, H-04) 
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HSE Critical Activities Barrier and Bowtie Reference 

Rig Specific Gas Protocol to be adhered to Operate Degasser while drilling in 
Hydrocarbons zones (H-01, H-04) 

 

Monitor Mud Volumes (Gains/Losses) and Gas Cuts Maintain Hydrostatic Overbalance - 
Primary Well Control (H-01) 
Gas detection in shale shaker room (H-01) 
Condition mud if gas is detected in return 
mud  
(H-01) 
Primary Well Control (H-04) 
 

Perform flow checks at drilling breaks Maintain Hydrostatic Overbalance - 
Primary Well Control (H-01) 
Primary Well Control (H-04) 

 

Check flow when tripping pipe Prevention of Swabbing and Surging while 
Drilling  
(H-01, H-04) 
 

Monitoring of the Well for H2S Managing H2S Conditions  
(H-01, H-02) 
Additional ESD Hook Up  

(H-02) 
 

Install Non Ported Float Valve Use of Safety Valve to prevent flow up the 
drill stem (H-01) 
 

Inspect Non Ported Float Valve Use of Safety Valve to prevent flow up the 
drill stem (H-01) 

 

Initiate and Execute Well Shut-in Procedures Shut in the Well (H-01) 

Execute the Well Control Response Procedure Follow procedure for clearing of trapped 
gas  
(H-01) 
Well Control Response  
(H-01) 
Closing the well with the BOP and 
circulate HC mud through poorboy de-
gasser (H-01) 
Closing the well with the BOP (H-01) 
Follow procedure for clearing of trapped 
gas  
(H-04) 
 

Activation of the EDS Emergency Disconnect / Secure Well and 
Rig Move off location (H-01, H-03,  
H-08, H-10, H-13, H-14) 
 

Perform ton mile calculations Ensure Integrity of the Drill Line (H-07) 
 

Daily visual inspections of the drill line / sheaves Ensure Integrity of the Drill Line (H-07) 
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HSE Critical Activities Barrier and Bowtie Reference 

Inspection after jarring  Ensure integrity of the Derrick Structural 
and Fixed equipment (H-07) 

Ensure Integrity of the Drill Line (H-07) 
 

Monitor weight indicator for string weight Control load during drilling operations (H-
07) 
 

Monitor weight indicator for string weight Lifting equipment overload protection (H-
07) 

 

Installation and operation of degasser Operate Degasser while drilling in 
Hydrocarbons zones (H-01, H-04) 
 

Conduct Well Control Drills Well Control Response  
(H-01) 

Secure well and prepare for Disconnect Emergency Shutdown System (H-04) 
 

Activate ESD Controlled Shutdown of Drilling Operations 
(H-03, H-06, H-10) 

Activation of the Emergency Brakes (H-07) 
 

Daily pre-use inspection Ensure integrity of the Draw Works (H-07) 
 

Daily visual inspection of derrick moving equipment Ensure integrity of Derrick Moving 
equipment (H-07) 
 

Competency to operate lifting equipment Operate the lifting equipment in 
accordance with requirements (H-07) 

 

Pre-lift load inspections (Derrick) Pre-lift load inspections  
(H-07) 

Follow lifting procedures Rigging of the load according to the 
procedures (H-07) 
Operate the lifting equipment in 
accordance with requirements (H-07) 

 

Checking Double blocking protection and alarm for crown / floor 
saver 

Control load during drilling operations (H-
07) 

Restrict access during Perforating Gun Charges activities Restricted Access (H-05) 

PA Announcement while lowering or retrieving guns Restricted Access (H-05) 

Restricted Red Zone Access Restricted Access (H-05) 
Prohibit / Control access below the load 
path (H-07) 
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Drilling Section Leader 

 
Drilling Section Leader is the Accountable party for the following Barriers: 
 
 
Bowtie Reference:  H-01 Hydrocarbons in Formation during Drilling / Loss of Containment 

Barriers: Compliance with well information and design (Well Program) 

Well Kill Operations 

Shallow Flow Response 

Riser in Accordance with Operating Environment 

Well Control Response 

Operate in accordance with well control manual/drilling procedure 

 

Bowtie Reference:  H-02 Hydrocarbons in Formation during Well Testing / Loss of Containment 

Barriers: Well Kill Operations 

 

Bowtie Reference:  H-03 Hydrocarbons in Sea Floor Infrastructure / Loss of Containment 

Barriers: Controlled Shutdown of Drilling Operations 

 

Bowtie Reference:  H-06 Objects Lifted at Height - Crane / Deck / Dropped Object 

Barriers: Controlled Shutdown of Drilling Operations 

 

Bowtie Reference:  H-07 Objects Lifted at Height - Derrick / Drill Floor / Dropped Object 

Barriers: Lifting equipment overload protection 

 

Bowtie Reference:  H-10 Marine Traffic / Debris / Collision 

Barriers: Controlled Shutdown of Drilling Operations 

 
 
Drilling Section Leader is the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Review seismic and offset well data with Client Maintain Hydrostatic Overbalance - 
Primary Well Control (H-01) 
Approved Well Plan (H-01) 
Primary Well Control (H-04) 
Approved Well Plan (H-04) 
 

Evaluation for Shallow Gas Risks Drilling program design avoids routing of 
well through shallow gas areas (H-01) 
Drill pilot hole (H-01) 
Shallow Flow Response  
(H-01) 

 

Understanding of operating environment (well, environmental) Riser in Accordance with Operating 
Environment  
(H-01) 
Approved Well Plan (H-01) 
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HSE Critical Activities Barrier and Bowtie Reference 

Approved Well Plan (H-04) 
 

Review design and specifications of the elements of the 
Containment Envelope (e.g. Wellhead, Casing, Cement, Float 
Valves) 

Maintain Pressure Containment Envelope 
(H-01) 
Secondary Well Control  
(H-04) 
 

Identify the Containment Envelope for the current Drilling Phase Maintain Pressure Containment Envelope 
(H-01) 

Secondary Well Control  
(H-04) 
 

Construct Containment Envelope as per requirements Maintain Pressure Containment Envelope 
(H-01) 
Secondary Well Control  
(H-04) 
 

Verify Integrity of the individual Barrier Elements Maintain Pressure Containment Envelope 
(H-01) 
Secondary Well Control  
(H-04) 
 

Establish clear Shut-in criteria and responsibilities with Client 
(combined ops) 

Shut in the Well (H-01) 

Evaluate & Initiate Shallow Flow Response Shallow Flow Response  
(H-01) 

Execute the Kill Plan Well Kill Operations (H-02) 

Minimize drillstring wear in Riser Maintain Flex Joint Integrity (H-01) 
 

Conduct MPD Equipment Testing Risk Assessment, HAZID and 
Audit 

MPD Equipment is designed and certified 
(H-01) 

Pre-start checklist signed by OIM, Company Man, MPD 
Supervisor 

MPD Equipment is designed and certified 
(H-01) 
MPD equipment is pressure tested (H-01) 
 

Conduct Shallow Gas Drills Shallow Flow Response  
(H-01) 

Conduct Diverter Drills Divert Flow (H-01) 

Training, Certification and Competence Assurance Program Shallow Flow Response  
(H-01) 
Maintain Hydrostatic Overbalance - 
Primary Well Control (H-01) 
Maintain Pressure Containment Envelope 

(H-01) 
Shut in the Well (H-01) 
Well Control Response  
(H-01) 
Primary Well Control (H-04) 
Secondary Well Control  
(H-04) 
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HSE Critical Activities Barrier and Bowtie Reference 

Operate the lifting equipment in 
accordance with requirements (H-07) 

  

Firing Mechanism not introduced into drill string until guns are at 
required depth 

Detonation of Guns at required Depth (H-
05) 

Check depth of perforating gun (well program) before detonation Detonation of Guns at required Depth (H-
05) 
 

Take measure to prevent premature detonation during 
running/retrieving perforating guns 

Detonation of Guns at required Depth (H-
05) 

Plan and ensure inspection and maintenance Integrity of lines and vessels (H-01) 
 

Ensure drilling operations are halted, that the well is secured and 
the LMRP is disconnected if necessary 

Drilling operations halted - disconnect if 
required (H-16) 

Flow process analysis verified by client representative Equipment designed and certified for the 
well testing (H-02) 
 

Conduct pre-well testing Risk Assessment, TBRA and audit of 
well design 

Equipment designed and certified for the 
well testing (H-02) 
Flare boom deluge (H-02) 

 

Control of Interface with rig systems MPD Equipment is designed and certified 

(H-01) 
Equipment designed and certified for the 
well testing (H-02) 
 

Kill fluid available during Well Testing Well Kill Operations (H-02) 
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Dynamic Positioning Operator 

 
Dynamic Positioning Operator is the Accountable party for the following Barriers: 
 
 
Bowtie Reference:  H-08 Vessel on Location / Loss of Station Keeping 

Barriers: Operating the DP System 

 
 
Dynamic Positioning Operator is the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Riser Tension Monitoring Maintain Flex Joint Integrity (H-01) 
 

Monitor alarms of utility systems Shutdown affected area  
(H-04) 
Short circuit fuses / Electrical breakers 
(H-04) 
Overpressure in engine room(s) (H-04) 

Back-up Emergency Power (Redundancy 
of Main Equipment / Emergency Power 
Provisions) (H-04) 
 

Stop all permitted work (Control of Work) Control of Ignition Sources  
(H-01, H-02) 

Evacuate affected area  
(H-12) 
 

Refer to the standing orders  Heading Management  
(H-02, H-06, H-08) 
 

Hot work suspended at elevated gas levels Control of Work process  
(H-04) 
 

Monitor rig systems and alarms and record in official log book Equipment instrumentation and limiting 
devices (H-11) 
 

Adhere to medical requirements for use of breathing apparatus Availability of breathing apparatus (H-12) 
 

Monitor and Communicate Weather for Helicopter flights Stop Helicopter Operations  
(H-09) 

Establish/Maintain communications with Helicopter Inspection of Helideck to remove debris 

and objects  
(H-09) 
Stop Helicopter Operations  
(H-09) 
Visibility of the Rig - Helicopter Beacon / 

Lighting  
(H-09) 
Landing on alternate location, when 
necessary (H-09) 
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HSE Critical Activities Barrier and Bowtie Reference 

Monitor weather conditions Well testing restricted according to 
environmental conditions (H-02) 

Stop Work when exceeding lifting Limits 
(H-06, H-08,  
H-13, H-14, H-15) 
Move rig to alternate shelter location (H-
15) 

 

Corrective actions based on weather forecast/monitoring Stop Work when exceeding Stability 
Limits  
(H-13, H-14, H-15) 
Maintain Optimum Stability Intact (H-13, 
H-14, H-15) 

 

Monitor Riser angles Operating the DP System  
(H-08) 
Operator Intervention  
(e.g. de-select reference system or 
thruster) (H-08) 
Stop Work when exceeding DP Capability 
(H-08) 
Monitor Watch Circle (H-08) 
 

Operate Thrusters Monitor Watch Circle (H-08) 

Monitor the DP System Operating the DP System  
(H-08) 
Operator Intervention  

(e.g. de-select reference system or 
thruster) (H-08) 
Maintain DP System Reliability (H-15) 
 

Observe DP Capability plots Stop Work when exceeding DP Capability 
(H-08) 

 

Monitor and Operate Ballasting System Operation of bilge / ballast system (H-14) 
Control Rig Stability during Rig Move (H-
15) 
 

Re-distribute ballast/perform emergency ballasting operations Emergency Ballasting (H-13) 
Operation of bilge / ballast system (H-14) 
 

Monitor tank levels during rig move Control Rig Stability during Rig Move (H-
15) 
 

Approval of pre-arrival checklist Customer Asset pre-selection process (H-
10) 
 

Permission from Rig to enter 500m Zone Adhering to 500m practice 
(H-10) 
 

Monitor traffic and Debris Collision Avoidance 
(H-10, H-15) 
Standby Vessel render assistance (H-15) 
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HSE Critical Activities Barrier and Bowtie Reference 

Follow IMO Collision Regulations and Local Regulations for 
Collision Avoidance 

Adhere to Current Maritime Regulations 
and Guidance 

(H-10) 
Collision Avoidance 
(H-10, H-15) 
Standby Vessel render assistance (H-10) 
 

Sound and light signals Collision Avoidance 
(H-10, H-15) 
 

Manual Tank Sounding and Tube Monitoring Monitor and Operate Ballasting System 
(H-13) 
 

Monitor tank level indication system and deck drain management Monitor and Operate Ballasting System 
(H-13) 

Develop Transit Plan Transit Plan developed to reflect transit 
requirements 

(H-15) 
 

monitor ballast alarms Monitor and Operate Ballasting System 
(H-13) 
Operation of bilge / ballast system (H-14) 
 

List and maintain communications equipment Contingency Plans and SSP - 

(confidential) (H-16) 
 

Flare booms are under continual surveillance by camera Flare boom deluge (H-02) 
Pilot light (H-02) 
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Electrical Supervisor 

 
Electrical Supervisor is the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Identification of frequency transmitting equipment Explosives, hazardous storage areas and 

radio silence procedure (H-05) 
 

Explosion proof equipment to be used Hazardous Zone Management 
(H-04) 
 

Provision of Static Electricity grounding of Flammable Liquid 
Storage Containers 

Inspection of storage of Flammable 
Materials (H-04) 

Annual PM of short circuit fuses / electrical breakers Short circuit fuses / Electrical breakers 

(H-04) 
 

Inspection and Maintenance at defined intervals Short circuit fuses / Electrical breakers 
(H-04) 
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Engine Room Operator 

 

Engine Room Operator is the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Manual shut-down of engines Shut-down of engines (H-04) 
 

Remote shutdown of fuel supply Shutdown affected area  
(H-04) 
Emergency Shutdown System 
(H-04) 
 

Restricted access to HV board room Certified / approved equipment (H-04) 
 

Monitor and Operate Bilge System Operation of bilge / ballast system (H-08) 
 

Monitor bilge alarms Monitor and Operate Ballasting System 
(H-13) 
Operation of bilge / ballast system (H-14) 
 

Monitor Leak Detection Sensors Watertight Integrity 
(H-13, H-14) 
 

Measurement of Anode Activity Cathodic Protection (H-14) 
 

Contact CP Measurement Cathodic Protection (H-14) 
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Helicopter Landing Officer 

 
Helicopter Landing Officer is the Accountable party for the following Barriers: 
 
 
Bowtie Reference:  H-09 Air Traffic / Loss of Control over Helicopter 

Barriers: Designated Approach Path/Angle 

Stop lifting operations during Helicopter approach 

Inspection of Helideck to remove debris and objects 

Visibility of the Rig - Helicopter Beacon / Lighting 

 
 
Helicopter Landing Officer is the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Pre-landing Helideck Inspection Inspection of Helideck to remove debris 
and objects  
(H-09) 
 

Sample fuel before pumping to helicopter Quality Assurance of Heli Fuel (H-09) 
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Marine Section Leader 

 
Marine Section Leader is the Accountable party for the following Barriers: 
 
 
Bowtie Reference:  H-03 Hydrocarbons in Sea Floor Infrastructure / Loss of Containment 

Barriers: Lifts conducted at Heavy Lift safe zone 

 

Bowtie Reference:  H-06 Objects Lifted at Height - Crane / Deck / Dropped Object 

Barriers: Maintain Integrity of the Crane Cable  

Maintain Integrity of the Lifting Gear 

Selection of proper lifting gear for the load 

Designated Load Path 

 

Bowtie Reference:  H-09 Air Traffic / Loss of Control over Helicopter 

Barriers: Heliguards and Crash Kits 

 

Bowtie Reference:  H-10 Marine Traffic / Debris / Collision 

Barriers: Adhering to 500m practice 

Secure Deck Loads 

 

Bowtie Reference:  H-12 Asphyxiates (e.g., Inerting Gases) / Personnel Exposure to Hazardous 
Atmosphere 

Barriers: Availability of breathing apparatus 

Confined Space Rescue 

 

Bowtie Reference:  H-13 Floating Vessel / Loss of Stability 

Barriers: Monitor and Operate Ballasting System 

Emergency Ballasting 

Stop Work when exceeding Stability Limits 

Maintain Optimum Stability Intact 

Secure Deck Loads 

 

Bowtie Reference:  H-14 Structured Vessel / Structural Failure 

Barriers: Structural Strength Maintained 

Stop Work when exceeding Stability Limits 

Maintain Optimum Stability Intact 

Secure Deck Loads 

 

Bowtie Reference:  H-15 Vessel Transit / Loss of Control during Transit 

Barriers: Maintain Optimum Stability Intact 

Stop Work when exceeding Stability Limits 
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Marine Section Leader is the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Conduct regular Drills and Exercises Active Fire Protection (H-01, H-02, H-04, 
H-09, H-10,  
H-14, H-16) 
H2S Emergency Response 

(H-01, H-02) 
Operating the DP System  
(H-08) 
Operator Intervention  
(e.g. de-select reference system or 

thruster) (H-08) 
Evacuate affected area  
(H-12) 
Confined Space Rescue  
(H-12) 

Impact Response (H-14) 
 

Conduct regular Drills and Exercises on the ESD Position and 
Operation 

Impact Response  
(H-06, H-07, H-08, H-15) 

Hazardous Area Classification Certified / approved equipment (H-04) 
 

Training, Certification and Competence Assurance Program Certified / approved equipment (H-04) 
Rigging of the load according to the lift 
plan / rigging procedures (H-06) 
Monitor and Operate Ballasting System 
(H-13) 
Deck Load Management  
(H-13) 
Emergency Ballasting (H-13) 
Maintain Optimum Stability Intact (H-13, H-
14, H-15) 
 

Lifting gear register monitoring Selection of proper lifting gear for the load 
(H-06) 
 

Crane operator competency Operate the crane in accordance with 

requirements (H-06) 
 

Store detonators and explosives separately Designated storage area 
(H-05) 
 

Restricted access to explosives storage Designated storage area 
(H-05) 

 

Certification of the crane Maintain Crane Condition 
(H-06) 
 

Certification of Lifting Gear Maintain Integrity of the Lifting Gear (H-06) 
 

Provision of Static Electricity grounding of Flammable Liquid 
Storage Containers 

Certified / approved equipment (H-04) 



 
 

Appendix E 

 

Iss 01 / Rev 00 Hard copies are not controlled Page 178 of 217 
Rev Date: 14th February 2018  Safety Case  

 

HSE Critical Activities Barrier and Bowtie Reference 

Certification of Lifting Systems Pre-lift load inspections  
(H-06) 

Regular Stability and Strength Checks for Bending Moments, 
Shear Forces and Deck Loading During Stability Checks 

Structural Strength Maintained 
(H-14) 

Assessment of damage stability criteria Impact Response  
(H-10, H-14) 
 

Perform stability calculations Monitor and Operate Ballasting System 
(H-13) 
Deck Load Management  
(H-13) 

 

Adhere to stability manual and calculations Monitor and Operate Ballasting System 
(H-13) 
Deck Load Management  
(H-13) 
Maintain Optimum Stability Intact (H-13, H-
14, H-15) 
 

Adherence to Deck Loading Plan Deck Load Management  
(H-13) 
 

Monitor Heel and Trim Indication System Emergency Ballasting (H-13) 

Verify towing gear (state and application) before transit Proper application / attachment of towing 
gear  
(H-15) 
 

Visual inspection at defined intervals Rig Hull Protective Coating System (H-14) 
 

Regular Hull inspection Watertight Integrity  
(H-13, H-14) 
 

Review of relevant Impact scenario's Rig Designed for impact scenario's  
(H-08, H-10, H-14) 

 

Pre-rig move stability calculations Control Rig Stability during Rig Move (H-
15) 
 

Pre-rig move check of ballast/stability systems Control Rig Stability during Rig Move (H-
15) 
 

Use of certified towing gear Maintain Integrity of Towing Gear (H-15) 

Visual inspection of towing gear before use Maintain Integrity of Towing Gear (H-15) 
 

Maintain Positive Stability Operation of bilge / ballast system (H-14) 
 

Observation / monitoring of safe working loads Maintain Integrity of Towing Gear (H-15) 
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Materials Admin 

 

Materials Admin is the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Load manifesting Design load specification  
(H-06) 
Selection of proper lifting gear for the load 

(H-06) 
 

Supervise / oversee the handling of materials per Security Plan 
requirements 

Supervision of handling of cargo and rig 
stores (H-16) 
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Materials man / Medic 

 
Materials man / Medic are the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

MSDS sheets to be stored with chemicals and hospital Controlled Transfer of Flammable Materials 

(H-04) 
Selection of proper lifting gear for the load 
(H-06) 
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MPD Supervisor 

 

MPD Supervisor is the Accountable party for the following Barriers: 
 
 
Bowtie Reference:  H-01 Hydrocarbons in Formation during Drilling / Loss of Containment 

Barriers: MPD Equipment is designed and certified 

MPD equipment is pressure tested 

Continuous monitoring of returns using gas detection 

Integrity of lines and vessels 

Automatic shut in at MPD package / drill floor / bridge 

Manual shut in at MPD choke manifold 

 
 
MPD Supervisor is the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Inspection and Maintenance at defined intervals Integrity of lines and vessels  
(H-01) 
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OIM 

 
OIM is the Accountable party for the following Barriers: 
 
 
Bowtie Reference:  H-01 Hydrocarbons in Formation during Drilling / Loss of Containment 

Barriers: Hot work is suspended as per Rig Specific Gas Protocol 

Emergency Disconnect / Secure Well and Rig Move off location 

Control of Ignition Sources 

Active Fire Protection 

Emergency Response Process 

Prevention of spreading of the Spill 

Clean up of spill 

H2S Emergency Response 

Managing H2S Conditions 

Rig and Equipment Selection for H2S Conditions 

 

Bowtie Reference:  H-02 Hydrocarbons in Formation during Well Testing / Loss of Containment 

Barriers: Control of Crane operations and Work at Heights during Well Testing 

Well testing restricted according to environmental conditions 

Control of Ignition Sources 

Active Fire Protection 

Emergency Response Process 

Prevention of spreading of the Spill 

Clean up of spill 

Heading Management 

H2S Emergency Response 

Managing H2S Conditions 

 

Bowtie Reference:  H-03 Hydrocarbons in Sea Floor Infrastructure / Loss of Containment 

Barriers: Emergency Disconnect / Secure Well and Rig Move off location 

 

Bowtie Reference:  H-04 Combustible Materials (e.g. Accommodations, Machinery Space(s), Storage 
area(s)) / Fire 

Barriers: House-keeping 

Inspection of storage of Flammable Materials 

Shutdown affected area 

Prevention of spreading of the Spill 

Clean up of spill 

Designated smoking areas 

Hot Work not allowed in Hazardous Area's 

Control of Work process 

Hazardous Zone Management 

Apply Helicopter refuelling operating Procedures 

Certified / approved equipment 

Emergency Shutdown System 
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Active Fire Protection 

Emergency Response Process 

Shutdown affected area 

Back-up Emergency Power (Redundancy of Main Equipment / Emergency Power 
Provisions) 

Rig and Equipment Selection for H2S Conditions 

 

Bowtie Reference:  H-05 Explosives (e.g., Perforating Gun Charges) / Explosion on the Rig 

Barriers: Designated storage area 

Explosives, hazardous storage areas and radio silence procedure 

Control of Work process 

Emergency Response Process 

 

Bowtie Reference:  H-06 Objects Lifted at Height - Crane / Deck / Dropped Object 

Barriers: Crane operator fitness for duty 

Heading Management 

Emergency Response Process 

Prohibition of outboard lifting while diving 

Prohibition of lifting over live (hydrocarbon bearing) equipment 

Prohibition of lifting over wireline operations 

Impact Response 

 

Bowtie Reference:  H-07 Objects Lifted at Height - Derrick / Drill Floor / Dropped Object 

Barriers: Emergency Response Process 

Impact Response 

Safe Handling Zone 

 

Bowtie Reference:  H-08 Vessel on Location / Loss of Station Keeping 

Barriers: Operator Intervention (e.g. de-select reference system or thruster) 

Stop Work when exceeding DP Capability 

Heading Management 

Monitor Watch Circle 

Emergency Disconnect / Secure Well and Rig Move off location 

Attending Vessel or other Vessel in the Area Render Assistance 

Notification of Adjacent Facility 

Use of Thrusters to avoid collision 

Follow Escape Route 

Impact Response 

Emergency Response Process 

 

Bowtie Reference:  H-09 Air Traffic / Loss of Control over Helicopter 

Barriers: Emergency Response Process 

Secure Well and prepare for disconnect 

Active Fire Protection 

 

Bowtie Reference:  H-10 Marine Traffic / Debris / Collision 

Barriers: Customer Asset pre-selection process 
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Adhere to Current Maritime Regulations and Guidance 

Establish Exclusion Zone 

Collision Avoidance 

Emergency Disconnect / Secure Well and Rig Move off location 

Standby Vessel render assistance 

Impact Response 

Emergency Response Process 

Active Fire Protection 

 

Bowtie Reference:  H-11 Moving / Rotating / Pressurized Equipment / Mechanical Failure 

Barriers: Third party (Survey by Class) surveillance / verification 

Emergency Shutdown System 

Emergency Response Process 

Impact Response 

 

Bowtie Reference:  H-12 Asphyxiates (e.g., Inerting Gases) / Personnel Exposure to Hazardous 
Atmosphere 

Barriers: Restrict Access 

Isolation of Confined Space 

Work Method 

Evacuate affected area 

Emergency Response Process 

 

Bowtie Reference:  H-13 Floating Vessel / Loss of Stability 

Barriers: Deck Load Management 

Emergency Disconnect / Secure Well and Rig Move off location 

Watertight Integrity 

Emergency Response Process 

 

Bowtie Reference:  H-14 Structured Vessel / Structural Failure 

Barriers: Rig Hull Protective Coating System 

Watertight Integrity 

Impact Response 

Active Fire Protection 

Emergency Disconnect / Secure Well and Rig Move off location 

Operation of bilge / ballast system 

Emergency Response Process 

 

Bowtie Reference:  H-15 Vessel Transit / Loss of Control during Transit 

Barriers: Transit Plan developed to reflect transit requirements 

Transit Plan Approval 

Maintain Integrity of Towing Gear 

Proper application / attachment of towing gear 

Move rig to alternate shelter location 

Control Rig Stability during Rig Move 

Maintain DP System Reliability 

Collision Avoidance 
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Emergency Response Process 

Attending Vessel or other Vessel in the Area Render Assistance 

Use of Thrusters to avoid collision 

Follow Escape Route 

Impact Response 

Notification of Adjacent Facility 

Emergency Response Process 

 

Bowtie Reference:  H-16 Security Issues / Security Incident 

Barriers: Emergency notifications 

Active Fire Protection 

Emergency Response Process 

Drilling operations halted - disconnect if required 

 
 
OIM is the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Inform Rig Manager and Client Drilling a Relief Well (H-01) 
Prevention of spreading of the Spill (H-01, 
H-02) 
Clean up of spill  
(H-01, H-02) 
 

For exploratory wells consider H2S and field information Rig and Equipment Selection for H2S 
Conditions  
(H-01, H-04) 
 

Conduct simulated EDS drills (Drift-off/drive-off) Emergency Disconnect / Secure Well and 
Rig Move off location  
(H-01, H-03, H-08, H-10,  
H-13, H-14) 
Secure Well and prepare for disconnect 
(H-09) 
 

Adhere to Hazardous Areas and Materials procedure Control of Ignition Sources 
(H-01, H-02) 
Hot Work not allowed in Hazardous Area's 
(H-04) 

Activation of active fire protection Active Fire Protection  
(H-01, H-02, H-04, H-09,  
H-10, H-14, H-16) 
 

Initiate Medical Emergency Response Plan Emergency Response Process 
(All Bowties) 
 

Initiate Emergency Response Plan Emergency Disconnect / Secure Well and 
Rig Move off location (H-01, H-03,  
H-08, H-10, H-13, H-14) 
Active Fire Protection  
(H-01, H-02, H-04, H-09,  
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HSE Critical Activities Barrier and Bowtie Reference 

H-10, H-14, H-16) 
Emergency Response Process 

(H-01, H-02, H-04, H-05,  
H-06, H-07, H-08, H-09,  
H-10, H-11, H-12, H-13,  
H-14, H-16) 
Attending Vessel or other Vessel in the 

Area Render Assistance (H-08, H-15) 
Use of Thrusters to avoid collision (H-08, 
H-15) 
 

Activate Response Teams Evacuate affected area  
(H-12) 

Confined Space Rescue  
(H-12) 
 

Initiate H2S Response H2S Emergency Response 
(H-01, H-02) 
 

Activate the Oil Spill Response Plan Prevention of spreading of the Spill (H-01, 
H-02) 
Clean up of spill  
(H-01, H-02) 
 

Escalate (e.g. to shore / local authorities) when required Prevention of spreading of the Spill (H-01, 
H-02) 
Clean up of spill  

(H-01, H-02) 
Emergency Response Process 
(H-01, H-02, H-04, H-05,  
H-06, H-07, H-08, H-09,  
H-10, H-11, H-12, H-13,  
H-14, H-16) 
 

PA Announcement Emergency Response Process 
(H-01, H-02, H-04, H-05,  
H-06, H-07, H-08, H-09,  
H-10, H-11, H-12, H-13,  

H-14, H-16) 
 

Initiate support Standby Vessel if available Active Fire Protection  
(H-01, H-02, H-04, H-09,  
H-10, H-14, H-16) 
Emergency Response Process 
(H-01, H-02, H-04, H-05,  
H-06, H-07, H-08, H-09,  
H-10, H-11, H-13, H-14,  
H-16) 
Prevention of spreading of the Spill (H-01, 
H-02) 
Clean up of spill  
(H-01, H-02) 
 

Control spread of spill Prevention of spreading of the Spill (H-01, 
H-02) 
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HSE Critical Activities Barrier and Bowtie Reference 

 

Training, Certification and Competence Assurance Program Manual shut in at MPD choke manifold (H-
01) 
Operate the crane in accordance with 
requirements (H-06) 
Operating the DP System  
(H-08) 
 

Establish SIMOPS plan Stop lifting operations during Helicopter 

approach (H-09) 
 

Establish SIMOPS plan with Facility Emergency Shutdown of Subsea 
infrastructure  
(H-03, H-06) 
Prohibition of outboard lifting while diving 
(H-06) 
Notification of Adjacent Facility (H-08, H-
15) 
 

Control of Temporary Equipment Control of Ignition Sources 
(H-01, H-02) 
 

Adhere to procedure for smoking restrictions Designated smoking areas 
(H-04) 
 

Assessment of Lightning Risk Electrical Isolation of Equipment (H-05) 
 

Observe strict radio silence, equipment switched off and locked Explosives, hazardous storage areas and 
radio silence procedure (H-05) 
 

No Crane operations over well test package during flaring 
operations 

Control of Crane operations and Work at 
Heights during Well Testing (H-02) 
 

Signage of Confined Spaces Restrict Access (H-12) 

Ensure completion of Class Surveys Third party (Survey by Class) surveillance 
/ verification 
(H-11) 
 

Well specific operating guidelines Stop Work when exceeding Stability Limits 
(H-13, H-14) 
 

Optimise the use of a safe handling zone Safe Handling Zone (H-07) 

Approval of Transit Plan Transit Plan Approval (H-15) 

Re-position the rig away from the subsea infrastructure for heavy 
lifts 

Lifts conducted at Heavy Lift safe zone (H-

03) 
 

Identify Escape Routes Emergency Disconnect / Secure Well and 
Rig Move off location (H-01, H-03,  
H-08, H-10, H-13, H-14) 
Secure Well and prepare for disconnect 
(H-09) 
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HSE Critical Activities Barrier and Bowtie Reference 

 

Notify local authority Establish Exclusion Zone 
(H-10) 
 

Loading/unloading procedures Adhering to 500m practice 
(H-10) 
 

Initiate support by Standby Vessel Collision Avoidance (H-10) 
Standby Vessel render assistance (H-10) 
 

Planning of Escape Routes Follow Escape Route 
(H-08, H-15) 
 

Inspection and assessment of damage Impact Response  
(H-06, H-07, H-08, H-10,  
H-11, H-14, H-15) 
 

Implement contingency plans Contingency Plans and SSP (H-16) 
 

Make required notifications to Company shore-based 

personnel/District Management and any applicable coastal state 
authorities 

Emergency notifications  

(H-16) 

Use PTW process for High Pressure Testing MPD equipment is pressure tested (H-01) 
Well testing equipment is pressure tested 
(H-02) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

Appendix E 

 

Iss 01 / Rev 00 Hard copies are not controlled Page 189 of 217 
Rev Date: 14th February 2018  Safety Case  

 

Radio Room Operator 

 
Radio Room Operator is the Accountable party for the following Barriers: 
 
 
Bowtie Reference:  H-09 Air Traffic / Loss of Control over Helicopter 

Barriers: Assessment of Weights and Manifesting 
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Relevant Party 

 
Relevant Party is the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Initiate ESD at designated locations in accordance with 
emergency procedures 

Automatic shut in at MPD package / drill 

floor / bridge (H-01) 
Automatic shut in at well package / drill floor 
/ bridge 
(H-02) 
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Rig Admin 

 
Rig Admin is the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Prepare manifest for all inbound and outbound helicopter 
journeys 

Assessment of Weights and Manifesting 

(H-09) 
 

Weight and balance calculations performed based on manifest Assessment of Weights and Manifesting 
(H-09) 
 

Control embarkation of personnel and effects Control of Embarkation of Personnel and 
Effects  

(H-16) 
 

Valid ID program / documents for ship's rig and visitors Control of Embarkation of Personnel and 
Effects  
(H-16) 
 

Proper manifesting of personnel and baggage Control of Embarkation of Personnel and 
Effects  
(H-16) 
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Rig Leader 

 
Rig Leader is the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Riser Analysis Riser in Accordance with Operating 

Environment  
(H-01) 
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Safety Officer 

 
Safety Officer is the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Provide Confined Space rescue equipment (e.g. full chest 
harness + lifeline) 

Confined Space Rescue  

(H-12) 
 

Provide Watchman Confined Space rescue training  Confined Space Rescue  

(H-12) 

Area inspections Inspection of storage of Flammable 
Materials (H-04) 
Shutdown affected area  

(H-04) 
 

Maintenance and calibration of portable gas detectors Maintain Adequate / Appropriate 
Ventilation  
(H-12) 
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Section Leaders 

 
Section Leaders are the Accountable party for the following Barriers: 
 
 
Bowtie Reference:  H-12 Asphyxiates (e.g., Inerting Gases) / Personnel Exposure to Hazardous 

Atmosphere 

Barriers: Maintain Adequate / Appropriate Ventilation 

 
Section Leaders are the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Adhere to PTW and Isolation System Hot work is suspended as per Rig 
Specific Gas Protocol  
(H-01) 
Control of Ignition Sources  
(H-01, H-02) 

Control of Crane operations and Work 
at Heights during Well Testing (H-02) 
Restricted Access during Well Testing 
(H-02) 
Control of Work process  
(H-04, H-05) 
Hazardous Zone Management 
(H-04) 
Restrict Access (H-12) 
Isolation of Confined Space (H-12) 
Work Method (H-12) 
 

Adhere to House-keeping procedures House-keeping (H-04) 
Prevention of spreading of the Spill (H-
04) 
Clean up of spill (H-04) 

Correct Disposal of Waste Oil (H-04) 
 

Develop Lift Plan and TBRA for all Heavy Lifts Lifts conducted at Heavy Lift safe zone 
(H-03) 
 

Ensure crews are trained in rig systems and processes Application of operational procedures 
and limits (H-11) 

 

Redundancy/back-up availability of critical systems Impact Response (H-11) 

Availability of required spare for critical systems Impact Response (H-11) 

Limit Rig activity affecting stability Control Rig Stability during Rig Move 
(H-15) 
 

Isolation of affected subsystems Impact Response  
(H-06, H-07, H-08, H-10,  
H-11, H-14, H-15) 
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Ship Security Officer 

 
Ship Security Officer is the Accountable party for the following Barriers: 
 
 
Bowtie Reference:  H-16 Security Issues / Security Incident 

Barriers: Implementation of Approved SSP based on Security Assessment 

Control of Embarkation of Personnel and Effects 

Supervision of handling of cargo and rig stores 

Monitoring of Restricted Areas / Deck areas and areas surrounding the Rig 

Contingency Plans and SSP - (confidential) 

 
 
Ship Security Officer is the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Establishment of Security Levels - awareness of threat level Control of Embarkation of Personnel and 
Effects  
(H-16) 
Contingency Plans and SSP - 
(confidential) (H-16) 
 

Establishment of Port-Specific Security Communication - Vessel / 
Waterfront Interface 

Control of Embarkation of Personnel and 
Effects  
(H-16) 
Supervision of handling of cargo and rig 

stores (H-16) 
 

SSP briefings for relevant personnel Control of Embarkation of Personnel and 
Effects  
(H-16) 
Supervision of handling of cargo and rig 
stores (H-16) 
Monitoring of Restricted Areas / Deck 
areas and areas surrounding the Rig (H-
16) 
Contingency Plans and SSP - 
(confidential) (H-16) 
 

Ensure monitoring of the rig Monitoring of Restricted Areas / Deck 
areas and areas surrounding the Rig (H-
16) 
 

Security procedures validated through SSP training and drills Monitoring of Restricted Areas / Deck 
areas and areas surrounding the Rig (H-
16) 
 

Annual Review of SSP Monitoring of Restricted Areas / Deck 
areas and areas surrounding the Rig (H-
16) 
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HSE Critical Activities Barrier and Bowtie Reference 

Contingency Plans and SSP - 
(confidential) (H-16) 

 

Monitor and restrict access to security restricted areas Monitoring of Restricted Areas / Deck 
areas and areas surrounding the Rig (H-
16) 
 

Conduct SSP drills Contingency Plans and SSP - 
(confidential) (H-16) 

 

Communication and coordination per the SSP Contingency Plans and SSP - 
(confidential) (H-16) 
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Sub Sea Supervisor 

 
Sub Sea Supervisor is the Accountable party for the following Barriers: 
 
 
Bowtie Reference:  H-01 Hydrocarbons in Formation during Drilling / Loss of Containment 

Barriers: Maintain Riser Integrity 

Maintain Flex Joint Integrity 

Redundant equipment and control systems 

BOP regular function and pressure testing in accordance with rules and regulations 

 
 
Sub Sea Supervisor is the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Pressure and Leak test the BOP Shut in the Well (H-01) 
BOP regular function and pressure testing 

in accordance with rules and regulations  
(H-01) 
 

Function Test the BOP Shut in the Well (H-01) 
BOP regular function and pressure testing 
in accordance with rules and regulations  

(H-01) 
 

Surface testing of the EDS Secure Well and prepare for disconnect 
(H-09) 
 

Diverter testing according to procedures Divert Flow (H-01) 

Surface testing of the EDS Emergency Disconnect / Secure Well and 
Rig Move off location (H-01, H-03,  
H-08, H-10, H-13, H-14) 
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Subsea Engineer 

 
Subsea Engineer is the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Inspection and Maintenance by Rig Crew at defined intervals Maintain Riser Integrity  

(H-01) 
Maintain Flex Joint Integrity  
(H-01) 
 

Riser Inspection Maintain Riser Integrity  
(H-01) 
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Technical Section Leader 

 

Technical Section Leader is the Accountable party for the following Barriers: 
 
 
Bowtie Reference:  H-01 Hydrocarbons in Formation during Drilling / Loss of Containment 

Barriers: Preventive and corrective maintenance according to Seadrill Asset Management 
System 

 

Bowtie Reference:  H-02 Hydrocarbons in Formation during Well Testing / Loss of Containment 

Barriers: Flare boom deluge  

 

Bowtie Reference:  H-04 Combustible Materials (e.g. Accommodations, Machinery Space(s), Storage 
area(s)) / Fire 

Barriers: Certified / approved equipment 

Short circuit fuses / Electrical breakers 

Overpressure in engine room(s) 

Shut-down of engines 

Maintain condition of the Engines 

Maintenance and Inspection Program 

UPS Management 

 

Bowtie Reference:  H-05 Explosives (e.g., Perforating Gun Charges) / Explosion on the Rig 

Barriers: Electrical Isolation of Equipment (including lightning protection) 

 

Bowtie Reference:  H-06 Objects Lifted at Height - Crane / Deck / Dropped Object 

Barriers: Maintain Crane Condition 

Crane overload protection 

 

Bowtie Reference:  H-08 Vessel on Location / Loss of Station Keeping 

Barriers: Redundancy of station-keeping 

 

Bowtie Reference:  H-11 Moving / Rotating / Pressurized Equipment / Mechanical Failure 

Barriers: Equipment Commissioning / Testing 

Maintenance and Inspection Program 

Application of operational procedures and limits 

Equipment instrumentation and limiting devices 

Pressure Relief Valves 

 

Bowtie Reference:  H-13 Floating Vessel / Loss of Stability 

Barriers: Redundant equipment and control systems 

Preventive and corrective maintenance according to Seadrill Asset Management 
System 

 

Bowtie Reference:  H-14 Structured Vessel / Structural Failure 

Barriers: Cathodic Protection 
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Bowtie Reference:  H-15 Vessel Transit / Loss of Control during Transit 

Barriers: Redundancy of station-keeping 

 
 
Technical Section Leader is the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Calibration and Maintenance of the SDI System Ensure Integrity of the Drill Line (H-07) 

Lifting equipment overload protection (H-
07) 
 

Ensure that H2S Gas Detection System is tested prior start of 
drilling in known H2S Environments 

Managing H2S Conditions 
(H-01, H-02) 

Shut down non-essential systems Back-up Emergency Power (Redundancy 
of Main Equipment / Emergency Power 
Provisions) (H-04) 
 

Maintain secondary containment (e.g. double piping) where 
required 

Inspection of storage of Flammable 
Materials (H-04) 

Ensure understanding of equipment operational procedures and 
limits 

Application of operational procedures and 
limits (H-11) 

Preventive Crane Maintenance Maintain Crane Condition  
(H-06) 
 

Preventive Draw Works Maintenance Ensure integrity of the Draw Works (H-07) 
 

Inspection and Maintenance at defined intervals Gas detection in shale shaker room (H-
01) 
Condition mud if gas is detected in return 
mud  
(H-01) 

Ventilation systems to be running at all 
times when mud system is in use (H-01) 
BOP regular function and pressure 
testing in accordance with rules and 
regulations 

(H-01) 
Preventive and corrective maintenance 
according to Seadrill Asset Management 
System (H-01) 
Certified / approved equipment (H-04) 

UPS Management (H-04) 
Activation of the Emergency Brakes (H-
07) 
Ensure integrity of the Derrick Structural 
and Fixed equipment (H-07) 
Ensure integrity of Derrick Moving 
equipment (H-07) 
Visibility of the Rig - Helicopter Beacon / 
Lighting (H-09) 
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HSE Critical Activities Barrier and Bowtie Reference 

Monitor and Operate Ballasting System 
(H-13) 

Preventive and corrective maintenance 
according to Seadrill Asset Management 
System (H-13) 
Emergency Ballasting (H-13) 
Maintain DP System Reliability (H-15) 

 

Complete MOC for replacement / repair / modification Preventive and corrective maintenance 
according to Seadrill Asset Management 
System (H-01, H-13) 
Equipment Commissioning / Testing (H-
11) 

 

Review and follow OEM and equipment specific procedures Maintenance and Inspection Program (H-
11) 
 

Plan and ensure inspection and maintenance Active Fire Protection  
(H-01, H-02, H-04, H-09,  
H-10, H-14, H-16) 
Maintenance and Inspection Program (H-
04) 
Pressure Relief Valves  
(H-11) 
Emergency Shutdown System 

(H-11) 
 

Review work orders (outstanding, overdue, closed out) Preventive and corrective maintenance 
according to Seadrill Asset Management 
System (H-01, H-13) 
Maintenance and Inspection Program (H-
11) 
 

Ensure the competency of Maintenance Personnel Maintenance and Inspection Program (H-
11) 
 

Maintain DP System Reliability Operating the DP System 
(H-08) 
Maintain DP System Reliability (H15) 

PMS Preventive Maintenance Integrity of lines and vessels (H-01, H-02) 
Redundancy of station-keeping (H-08, H-
15) 
Maintain DP System Reliability (H15) 
 

Inspection of third party equipment certification and installation Certified / approved equipment (H-04) 
 

Plan and ensure inspection and maintenance Maintenance and Inspection Program (H-
11) 
 

Maintenance of the Fire, Gas and Ex rated equipment Control of Ignition Sources 
(H-01, H-02) 
 

Annual Verification Trials Redundancy of station-keeping (H-08, H-
15) 
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HSE Critical Activities Barrier and Bowtie Reference 

 

Third party surveys Certified / approved equipment (H-04) 
Rig Designed for progressive structural 
failure (Strength, Selection of Materials, 
Corrosion Allowance) (H-14) 
 

Ensure integrity of equipment maintained through inspection, 
maintenance and certification 

Equipment designed and certified for the 
well testing 
(H-02) 

Complete the 'Authorization to rig up equipment' checklist  MPD Equipment is designed and certified 
(H-01) 
Equipment designed and certified for the 
well testing 
(H-02) 
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Tool Pusher 

 
Tool Pusher is the Accountable party for the following Barriers: 
 
 
Bowtie Reference:  H-01 Hydrocarbons in Formation during Drilling / Loss of Containment 

Barriers: Use of Safety Valve to prevent flow up the drill stem 

Prevention of Swabbing and Surging while Drilling 

Operate Degasser while drilling in Hydrocarbons zones 

Ventilation systems to be running at all times when mud system is in use 

 

Bowtie Reference:  H-04 Combustible Materials (e.g. Accommodations, Machinery Space(s), Storage 
area(s)) / Fire 

Barriers: Prevention of Swabbing and Surging while Drilling  

Operate Degasser while drilling in Hydrocarbons zones 

 

Bowtie Reference:  H-07 Objects Lifted at Height - Derrick / Drill Floor / Dropped Object 

Barriers: Ensure integrity of the Draw Works 

Ensure integrity of the Derrick Structural and Fixed equipment 

Ensure Integrity of the Drill Line 

Operate the lifting equipment in accordance with requirements 

Ensure integrity of Derrick Moving equipment 

 
 
Tool Pusher is the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Maintain Surface Bubble Watch Shallow Flow Response  
(H-01) 
 

Verification of LOT/FIT results Prevention of lost circulation / returns (H-
01, H-04) 

Maintain Trip Log and Monitor Well Bore Fluids Prevention of Swabbing and Surging while 

Drilling  
(H-01, H-04) 
Prevention of lost circulation / returns (H-
01, H-04) 
 

Control Tripping Speed Prevention of Swabbing and Surging while 
Drilling  
(H-01, H-04) 

Prepare Well Control Responses based on the applicable 
scenario's for each drilling phase 

Well Control Response  
(H-01) 
Closing the well with the BOP and circulate 
HC mud through poorboy de-gasser (H-01) 
Closing the well with the BOP (H-01) 

 

Execute the Kill Plan Well Kill Operations (H-01) 
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HSE Critical Activities Barrier and Bowtie Reference 

Regular slip and cut of the drill line Ensure Integrity of the Drill Line (H-07) 
 

Observe safe working load limits Ensure Integrity of the Drill Line (H-07) 
 

Planned PM schedule of derrick structure (corrosion, missing 
pins, bolts, etc.) 

Ensure integrity of the Derrick Structural 
and Fixed equipment (H-07) 
 

TBRA for all activities Prohibit / Control access below the load 
path (H-07) 
 

Integrity of the Draw Works Ensure integrity of the Draw Works (H-07) 
 

PMS Preventive Maintenance Maintain Pressure Containment Envelope  

(H-01) 
Secondary Well Control  
(H-04) 
 

Pre-start check list signed by OIM, Company Man, Well Test 
Engineer and DSL 

Equipment designed and certified for the 
well testing (H-02) 

Well testing equipment is pressure tested 
(H-02) 
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Well Test Engineer 

 
Well Test Engineer is the Accountable party for the following Barriers: 
 
 
Bowtie Reference:  H-02 Hydrocarbons in Formation during Well Testing / Loss of Containment 

Barriers: Pilot light 

Integrity of lines and vessels 

Restricted Access during Well Testing 

 
 
Well Test Engineer is the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Identify the possible presence of H2S from surveys/historical 
data 

Managing H2S Conditions  
(H-02) 
 

Monitor for toxic/flammable gas Continuous visual monitoring of pipes 
using portable gas detectors  
(H-02) 
 

Include manual shut in at well test choke manifold as bridging 
document activity 

Manual shut in at well test choke manifold 
(H-02) 
 

Pressure tests verified by well test supervisor Well testing equipment is pressure tested 
(H-02) 
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Well Test Supervisor 

 
Well Test Supervisor is the Accountable party for the following Barriers: 
 
 
Bowtie Reference:  H-02 Hydrocarbons in Formation during Well Testing / Loss of Containment 

Barriers: Automatic shut in at well package / drill floor / bridge 

Manual shut in at well test choke manifold 

Well testing equipment is pressure tested 

Continuous visual monitoring of pipes using portable gas detectors 

Additional ESD Hook Up 

 

Bowtie Reference:  H-05 Explosives (e.g., Perforating Gun Charges) / Explosion on the Rig 

Barriers: Detonation of Guns at required Depth 

 
Well Test Supervisor is the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Inspection and Maintenance at defined intervals Integrity of lines and vessels  
(H-02) 
 

Plan and ensure inspection and maintenance Integrity of lines and vessels  
(H-02) 
 

Ignition System Tested prior to Well Testing Pilot light (H-02) 
 

Use of pressure gauges and ESD System Function Testing Automatic ESD activated by over pressure 
(H-02) 
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E.8 ENVIRONMENTAL IMPACTS AND ASPECTS REGISTER 

The Environmental Impacts and Aspects Register provides by detail from an assessment 
undertaken on West Saturn as part of the environmental management project. The register 
has been placed in this document to ensure that if any change occurs these areas will not be 
compromised and form part of the review. 

The register has been crossed referenced as part of the overall Major Accident Hazard Risk 
Assessment (MAHRA) undertaken on West Saturn to ensure that the assessment of 
environmental hazard and consequences have been addressed in the overall ranking 
process. 

The register also forms part of the environmental considerations in the development of West 
Saturn performance standards supporting the West Saturn Hazard Management assurance 
process. They provided base line and input to HRM-SD-WSN-003-2018 – SECE listing and 
Performance Standards report. 
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E.9 SOOB (SUMMARY OF OPERATIONAL BOUNDARIES) MATRIX 

The SOOB provides West Saturn with a guide to operational restrictions from the overall 
hazard management process.  The SOOB has been developed as part of the overall Major 
Accident Hazard Risk Assessment (MAHRA) undertaken on West Saturn to ensure that the 
assessment of operational and environmental hazard and consequences have been 
addressed in the overall management process. 

The SOOB also forms part of the hazard management and decision making process for safe 
operations for West Saturn. 
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APPENDIX F - WEST SATURN SECE LISTING AND PERFORMANCE 

STANDARDS 

SECE Listing 

The establishing of SECE elements, interdependencies and their performance standard 
requirements initially was established from the MAHRA report output and supplements the 
main report of the issued document HRM-SD-WSN-003-2018. 

The List of SECEs for West Saturn is given as follows. 

SECE List 

Structural Integrity of Hull 

Structural Integrity of Deck 

Cranes 

Hoisting, Lifting & Manriding 

Navaids 

DP, Propulsion, Towing and Mooring Systems 

Watertight Integrity 

Fire & Gas Detection System 

Drilling Instrumentation 

ESD 

Primary Well Control System 

Secondary Well Control System 

Marine Riser Package 

Well Test Equipment 

General Rig Alarm 

Emergency Communication 

HVAC 

Active Fire Protection 

TR, Escape Routes & Muster Locations 

Ballast System 

Bilge System 

Passive Fire Protection 

Hazardous Drains System 

Emergency Lighting 
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SECE List 

Evacuation and Escape Systems 

Rescue and Recovery Equipment 

CCTV 

Helideck 

Power Management 

Emergency Power (UPS and Battery) 

Pressure Relief Valves 

Control of Ignition 

MPD Package 
 

Performance Standards 

The identified SECE’s have been collated into Performance Standards. These Performance 
Standards are detailed within: 
 
 HRM-SD-WSN-003-2018 – SECE listing and Performance Standards for West Saturn. 

The list of Performance Standards and their interactions and dependencies may be given as 
follows: 

SECE No. SECE 
Performance 

Standards 
No. 

Key Interactions 

SECE-01 Structural Integrity of Hull PS-01 PS-02, PS-05, PS-07, PS-19,  
PS-20, PS-21, PS-22, PS-27 

SECE-02 Structural Integrity of Deck PS-02 PS-01, PS-05, PS-07, PS-19,  
PS-20, PS-21, PS-22, PS-27 

SECE-03 Cranes PS-03 PS-02, PS-16, PS-34 

SECE-04 Hoisting, Lifting and Manriding PS-04 PS-16, PS-33 

SECE-05 Navaids PS-05 PS-32, PS-34 

SECE-06 DP, Propulsion, Towing and Mooring 
Systems PS-06 PS-01, PS-02, PS-05, PS-07, PS-

10, PS-11, PS-16, PS-20, PS-34 

SECE-07 Watertight Integrity PS-07 PS-01, PS-02, PS-05, PS-06, PS-
10, PS-16, PS-20, PS-27, PS-34 

SECE-08 Fire and Gas System PS-08 PS-10, PS-15, PS-17, PS-18,  
PS-34 

SECE-09 Drilling Instrumentation PS-09 PS-10, PS-11, PS-12 

SECE-10 ESD PS-10 PS-08, PS-11 

SECE-11 Primary Well Control System PS-11 PS-08, PS-12, PS-33 

SECE-12 Secondary Well Control System PS-12 PS-06, PS-08, PS-09, PS-10,  
PS-11, PS-34 

SECE-13 Marine Riser Package PS-13 PS-06, PS-08, PS-09, PS-10,  
PS-11, PS-12, PS-34 
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SECE No. SECE 
Performance 

Standards 
No. 

Key Interactions 

SECE-14 Well Test Equipment PS-14 PS-02, PS-18 

SECE-15 General Rig Alarm PS-15 PS-16, PS-34 

SECE-16 Emergency Communication PS-16 PS-08, PS-27, PS-32, PS-34 

SECE-17 HVAC PS-17 PS-08, PS-10, PS-33, PS-34 

SECE-18 Active Fire Protection PS-18 PS-08, PS-27, PS-32, PS-33,  
PS-34 

SECE-19 TR, Escape Routes & Muster Locations PS-19 PS-01, PS-02, PS-17, PS-22,  
PS-26 

SECE-20 Ballast System PS-20 PS-01, PS-02, PS-06, PS-10,  
PS-21, PS-34 

SECE-21 Bilge System PS-21 PS-01, PS-02, PS-06, PS-10,  
PS-20, PS-34 

SECE-22 Passive Fire Protection PS-22 PS-01, PS-02, PS-10 

SECE-23 Hazardous drains system PS-25 PS-01, PS-02, PS-18 

SECE-24 Emergency Lighting  PS-26 PS-01, PS-02, PS-18 

SECE-25 Evacuation & Escape Systems PS-27 PS-01, PS-02, PS-16, PS-18,  
PS-19 

SECE-26 Rescue and Recovery Equipment PS-29 PS-19 

SECE-27 CCTV PS-31 PS-34 

SECE-28 Helideck PS-32 PS-01, PS-02, PS-16, PS-18,  
PS-19 

SECE-29 Power Management PS-33 PS-06, PS-11, PS-14, PS-17,  
PS-18, PS-20, PS-21, PS-34 

SECE-30 Emergency Power (UPS and Battery) PS-34 PS-05, PS-06, PS-10, PS-17,  
PS-26, PS-27, PS-33 

SECE-31 Pressure Relief Valves PS-35 PS-11, PS-12 

SECE-32 Control of Ignition PS-36 PS-08, PS-10, PS-17, PS-25,  
PS-34 

SECE-33 MPD Package PS-37 PS-11, PS-12, PS-36 

 

An example of the performance standard is presented within this appendix and reference is 
made to HRM-SD-WSN-003-2018 Performance Standards Report for full details. 
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PERFORMANCE STANDARD 

Structural Integrity of West Saturn Hull 

SECE Reference 
No: 

PS-01 

Associated MAH: 
Applicable to majority of West Saturn MAH events, with regard to maintaining integrity and operability during the MAH event as part of potential escalation prevention 
and impairment to critical areas. H-01, 02, 04, 05, 06, 07, 08, 09, 10, 11, 13, 14, 15 and 16. 

Associated 
DSHA’s: 

01 Blowout on seabed. 02 Blowout on drill floor. 03 Hydrocarbon leak. 04 Fire/ explosion related to drilling. 05 Fire/ explosion not related to drilling. 06 Release of 
toxic gas (h2s). 07 Risk of collision / vessel aground. 08 Helicopter crash on rig. 09 Loss of stability. 10 loss of position. 11 Severe weather/Structural failure. 12 
Inoperative control room. 13 Ship security plan  

Type; Prevention 

Goal: 
To provide a safe working platform throughout the range of vessel activities and environmental conditions which will minimise the potential risks, taking into 
consideration both normal and abnormal loading. 
Under emergency conditions involving major accidents and hazards contain the risks as far as is reasonably practicable to allow safe escape and evacuation. 

Boundaries: 

Equipment 
 

Component 

Hull 
Primary structure 
Secondary structure 

 
Functional Statement: 
To maintain structural integrity and provide a marine platform for drilling and associated activities within design parameters 
This performance standard has many interfaces with other systems. 
Full description can be found in the West Saturn HSE Case with configurations of the structure supported by West Saturn arrangement drawings and the ABS structural 
model for impacts and loadings. 

Performance 
Standard Notation 

1. Daily, weekly and monthly checks, tests and inspections are detailed within the Seadrill PMS. 
2. The Performance Standard reflects criteria to be met for verification of the SECE’s on a prescribed period (frequency) 
3. Third Party activities are maximised for verification and assurance such as ABS Surveys, Classification Certification and Testing and Certification of 

equipment and pressure related systems 
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FUNCTIONALITY 

Function 
No. 

Function / Criteria SFI Tag No. 
Statutory 

Requirements 

Verification 

       Frequency 
Job Plan 

No 
Activity 

PS-01-
F01 

Provide a buoyant and stable 
structure capable of maintaining the 
integrity of the installation within the 
operating weather envelope 
 
Primary structure contributes the 
longitudinal strength and watertight 
integrity of the vessel. This provides 
a stable platform capable of 
maintaining the integrity of the 
vessel within the operating weather 
envelope 
 
Secondary structure provides 
support and load dissipation to 
helideck, lifeboat stations, deck 
modules, cranes, TR, drilling and 
hoisting operations encompassing 
the derrick and substructure and 
areas of localized loading the 
working decks 

Hull and Structure 
SFI Tag 2 
 
Substructure 
SFI Tag 253-A-105 
 
All listed equipment and 
associated SFI Tags 

SOLAS  
MODU Codes 
and Standards 
ABS Class and 
Flag State 
ABS Design 
Codes and 
Standards 

As per MOC 
directive 
(DIR-37-
0015) 
requirements 
 

 Installation modifications are subject to 
internal inspection and review in 
accordance with the Management of 
Change (MOC) requests  

As per MOC 
directive (DIR-37-
0015) requirements 
 

PS-01-
F02 

Hull structure is protected by an 
impressed cathodic protection 
system (ICCP) for the minimum 
operational life of West Saturn 
 
Cathodic protection system shall 
operate without causing hydrogen 
embrittlement in the hull structure 
 
Sacrificial Anodes are installed 
throughout the installation 

Hull and Structure 
SFI Tag 2 
 
Substructure 
SFI Tag 253-A-105 
 
All listed equipment and 
associated SFI Tags 

SOLAS and 
MODU Codes 
and Standards 
ABS Class and 
Flag State 
ABS Design 
Codes and 
Standards 

  Visual examination in support of in 
service inspection programme  

 

3 Monthly  
 
 

PS-01-
F03 

Provide corrosion resistant coating 
and/or protection system to the 
structures 
 
 

Hull and Structure 

SFI Tag 2 
 
Substructure 
SFI Tag 253-A-105 
 
All listed equipment and 
associated SFI Tags 

SOLAS and 
MODU Codes 
and Standards 
ABS Class and 
Flag State 
ABS Design 
Codes and 
Standards 

 Inspection of surface coating to ensure 
protection is intact, deteriorated or non-
existent. Inspection frequency will change 
based on inspected condition as per ABS 
requirements 

12 Monthly  
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FUNCTIONALITY 

Function 
No. 

Function / Criteria SFI Tag No. 
Statutory 

Requirements 

Verification 

       Frequency 
Job Plan 

No 
Activity 

PS-01-
F04 

Installation to be capable of meeting 
the intact and damaged stability 
criteria defined by the Class 
requirements. 
 
 
 

Hull and Structure 
SFI Tag 2 
 
All listed equipment and 
associated SFI Tags 

SOLAS and 
MODU Codes 
and Standards 
ABS Class and 
Flag State 
ABS Design 
Codes and 
Standards 

  Review certification of Computer 
systems (Stability, Loading, Software 
updates etc.) reports including manual 
stability reports 

 Review vessel weight control records 
 Review status of approved Stability 

Manual 
 Visual examination of readings heel and 

trim readings 
 Witness sample tests of loading 

computer (using known test cases) and 
alarms 

 Review status of approved Stability 
Manual and subsequent 3rd Party 
Testing as part of ABS Annual Survey 

12 Monthly  

 
AVAILABLITY 

Function 
No. 

Function / Criteria 
Statutory 

Requirement 
Performance Assurance Verification Application 

PS-01-
A01 

The hull and primary structure shall be under 
continuous survey as part of Class requirements. 
 

Codes and Standards 
  

ABS Certification 
Review of Design and Specification  
West Saturn HSE Case 

ABS Certification 
Commissioning 
and Acceptance 
Documentation 

Determined by Verification and 
Inspection requirements 

PS-01-
A02 

Availability of the vessel will be derived from the 
annual inspections and class surveys in accordance 
with ABS Regulations 

Codes and Standards 
  

ABS Certification 
Review of Design and Specification  
West Saturn HSE Case 

ABS Certification 
Commissioning 
and Acceptance 
Documentation 

Determined by Verification and 
Inspection requirements 

 
RELIABILITY 

Function 
No. 

Function / Criteria 
Statutory 

Requirement 
Performance Assurance Verification Application 

PS-01-
R01 

The hull and primary structure shall be under 
continuous survey as part of Class requirements. 
 

Codes and Standards Design and Specification  
Asset Integrity programme 
Management of Change 
Risk assessment 

ABS Certification 
 

Determined by Verification and 
Inspection requirements 
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RELIABILITY 

Function 
No. 

Function / Criteria 
Statutory 

Requirement 
Performance Assurance Verification Application 

PS-01-
R02 

Protection from corrosion is provided by paint, coating 
systems and cathodic protection. Failure of these 
systems will not result in an immediate risk and should 
be identified through routine inspection and 
maintenance 

Codes and Standards 
  

Design and Specification  
Inspection 
Maintenance 
Asset Register within PMS 
Asset Integrity programme 
Seadrill paint specification for 
procurement 

ABS Certification 
Maintenance and 
Inspection 

Determined by Verification and 
Inspection requirements 

 
SURVIVABILITY 

Function 
No. 

Function / Criteria MAH Element Performance Assurance Verification 

PS-01-
S01 

The design of the vessel is in accordance with IMO 
SOLAS Regulations for passive fire protection. The 
bulkhead ratings (A60, A0, B60 etc.) will be displayed 
on the insulation plan which in turn is approved by 
class 
Fixed firefighting arrangements throughout the vessel 
can be used to provide boundary cooling in order to 
assist escape and rescue 
Ability to maintain integrity for 1 hour in an MAH event 
as identified in the reference Bowties 

Fire and 
explosion  

 

 

 

All structures Design and Specification 
West Saturn HSE Case 
West Saturn FERA Report 
West Saturn MAHRA  
West Saturn Bowties  
 

Regular review and update of 
HSE Case, MAHRA, and Bowtie 
reports 
MOC Process 

PS-01-
S02 

Maintain integrity and remain operational. 
Should withstand severe vibration and shock 
accelerations. 
System to be protected from dropped objects. 
In all instances system to survive major accidents 
without loss of stability 
Intact and damage stability in accordance with IMO 
SOLAS Regulations. 
Class approve both intact and damage stability 
calculations 
Ability to maintain integrity for 1 hour in an MAH event 
as identified in the reference Bowties 

Impact (dropped 
object, collision) 
and vibration 
 

All structures Design and Specification 
West Saturn HSE Case 
West Saturn Dropped Object Report 
 

Regular review and update of 
HSE Case, Dropped Object 
reports 

PS-01-
S03 

Extreme environmental loads are defined in ABS 
Rules and Regulations. The structural design, 
including the supporting direct calculations, have been 
approved by ABS for the design weather envelope 
Ability to maintain integrity for 1 hour in an MAH event 
as identified in the reference Bowties 

Natural causes 
 

All structures Design and Specification 
West Saturn HSE Case 
West Saturn MAHRA  
West Saturn Bowties  
 

Regular review and update of 
HSE Case, MAHRA, and Bowtie 
reports 
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DEPENDENCIES / INTERACTION 

System Justification Applicable P. Stds 

Structural Integrity of West Saturn Deck Provide a structure which will minimise the risk of loss of structural integrity for all MAH’s PS-02 

NAVAIDS Location/collision lighting around rig and on rig structures PS-05 

Watertight Integrity Prevent water ingress during operating/transit/pre-loading/ballasting conditions PS-07 

TR, Escape Route and Muster Locations Provide safe and diverse access routes to and from the Temporary Refuge, rig areas and muster points PS-19 

Ballast System Stabilization of rig during operating and transit conditions PS-20 

Bilge System Prevent flooding of pontoons during operating and transit conditions PS-21 

Passive Fire Protection  Provide protection to prevent failure of critical components when exposed to fire; provide a safe haven for escape, 
muster, assessment and evacuation PS-22 

Evacuation and Escape Systems Evacuation/escape from the rig in an emergency situation PS-27 

 
REFERENCE DOCUMENTS 

Document Title Document Number Document Title Document Number 

West Saturn Marine Operations Manual  Management of Change (MOC) DIR-37-0015 

Fire Control and Safety Plan (Hull) VF60220,   

Fire Control and Safety Plan (Topsides) 7098-YBBAA-31, Ref F   
 
 
 
 
 

 

 

 

 

 

 



 
 

Appendix G 

 

Iss 01 / Rev 00 Hard copies are not controlled Page 217 of 217 
Rev Date: 14th February 2018  Safety Case  

 

APPENDIX G – CV’S AND CERTIFICATION 

 
CV’s and Certification of Key Personnel involved in the preparation of the MAHRA and Safety Case, 
and those with roles and responsibilities for barrier management and integrity. 
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EXECUTIVE SUMMARY 

General 

As a key part of Seadrill’s overall drive into Hazard and Integrity Management it is 
necessary for its assets to undertake a Major Accident Hazard Risk Assessment (MAHRA) 
to ensure that all Major Accident Hazard (MAHs) causes, consequences and residual risks 
have been identified, assessed and managed to As Low As Reasonably Practical 
(ALARP).  

It further requires systems albeit procedural or engineered are put in place to ensure that 
this status is maintained through change and general lifecycle operability.  

In additional to the internal Seadrill Directives the following key Guidance is followed as 
applicable for its Assets, namely: 

 IADC HSE Case Guidance 2015 

 ISO17776 / ISO 31000 (Risk Management) 

 PFEER (Prevention of Fire, Explosion and Emergency Response Regulations) – as 
guidance and best practice 

This report documents the approach undertaken to meet the requirements in the 
development of the MAHRA as well as demonstrating its compliance with the appropriate 
Guidelines and Best Industry Practices. This report records the MAHRA conducted for 
West Saturn. 

To achieve this goal several parallel but integrated tasks have been undertaken to ensure 
that all the pertinent and historical work undertaken in the area of hazard and integrity 
management has been recognised and where pertinent and verifiable, utilised in the 
MAHRA itself.  

This is discussed further in the sections of this report with key information presented and 
verified from existing studies which form part of the hazard management profile for West 
Saturn. 

The appendix provides the following: 

 Hazard Register (HazId sheets, Bowties and risk ranked consequence summary) 

 SECE Register from Bowtie XP 

 SECA Register from Bowtie XP 

 MEI/MPI Review spreadsheet 

to demonstrate an ALARP status for the West Saturn. 
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Approach and Methodology 

The overall objective from this study process was to ensure that MAHs and SECE/SCAs 
for West Saturn have been identified, assessed and their management deemed fit for 
purpose and have within their functions the ability to attain and maintain the ALARP status 
within the operating envelope of the vessel in normal drilling conditions. 

To achieve this, Seadrill requested that a MAHRA study be undertaken that meets the 
IADC SHIDAC and ISO’s 17776 / 31000 guidance ensuring that: 

 Hazards had been identified 

 Risk Estimated and evaluated 

 Risk Treatment, reduction measures and functional requirements identified 

 Risk accepted 

In order to achieve this objective, the scope of work was placed into the following tasks: 

 Hazard “make up” using existing material, reports and information to determine the 
current MAH profile of West Saturn 

 Structured HazId, risk ranking and development of MAH events and barriers for bowtie 
presentation using the Seadrill 5 x 5 risk matrix and development of overall hazard 
register and MAH considerations 

 Review of existing quantitative studies to support the barrier assessment process and 
SECE functionalities 

 Assessment, development and establishment of MAH bowties (incorporating 
established MEI and MPI’s from the HazId / EnvId process), barrier, hazard register 
(SCA responsibilities and actions as part of the bowtie barrier output) and SECE/SCAs 
for West Saturn 

 Listing of SECE’s for development and input into West Saturn Performance Standards 

 Reporting on ESS and EER goals (with linkage to the established design based 
studies) 

 SOOB (Summary of Operational Boundaries) discussion 

 ALARP Statement and justification for continued operation 

 MAHRA report development and issue 

It was necessary to plan and execute an integrated approach which allowed transfer of 
information to parallel studies as well as verification of compliance with the requirements 
listed above. 
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Key Findings 

From the MAHRA process the following specific findings can be listed: 

 From the Layout and compartment review no adverse areas have been identified for 
primary function or emergency response actions. Layouts and compartmentation 
drawings have been assessed and from the review, there is no conflict with 
Classification, Flag or Regulatory requirements for normal drilling operations.  

 HAZCLAS and general layout / loss prevention drawings found to be fit for purpose 
and reflective of design and functions taken into account in the Hazid studies data and 
assumptions. 

 West Saturn existing risk and safety studies predominately undertaken to support the 
design and integrity of the vessel have been reviewed with confirmation of no 
significant changes undertaken. Therefore it has been assumed that the findings within 
these reports are still valid. The MAHRA provides detail on the hazard management 
systems and barriers in place to support this in an operational environment.   

 HSE related documentation found to be in good order, fully reflective of the MAHRA 
guidance and meeting Industry best practice. 

 From the Hazid process some 58 hazards have been reviewed using the West Saturn’s 
existing hazard register as well as new challenges from its current operational 
envelope. 

 From this process a total of 16 MAH events were identified and bowties have been 
developed.  

 All MAH events are deemed to be ALARP with current barriers in place.  

 From the bowtie barrier assessment process SECEs and SCAs have been identified 
which have been taken forward for development under a separate report for 
Performance Standards. 

Discussion of Quantitative Risk Assessment Results 

 The main risk contributor is occupational accidents (43%) followed by blowout and well 
events (27%) and helicopter events (25%). 

 The risk due to blowouts and well releases is mainly related to immediate fatalities in 
the Moonpool and derrick area, and escape fatalities from Mud module, Piping and 
well test area and Hull. 

 The risk due to process events is mainly related to immediate fatalities in Piping and 
well test area and escape fatalities from Hull. 

 The average FAR for West Saturn is 1.71 calculated for a 12 month period. This is 
within the Risk Acceptance Criteria of 10 for average FAR. 

 The GIR per personnel group for most exposed group (Driller) is 1.14E-04 calculated 
for a 12 month period. Given the Risk Acceptance Criteria of 1E-03 for IRPA for most 
exposed group, the case considered is well below the acceptance criteria. 
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 Impairment to Safety Functions has been assessed and falls within the criteria set for 
the study. Fires and explosions result in impairment of Escape ways with annual 
frequencies below the acceptable limit of 5E-04 for all areas. 

 All the risk results are within the criteria set out in the studies. It should be appreciated 
that many of the hazards were reduced to tolerable or broadly acceptable by the 
application of the ALARP principle in the semi - qualitative assessment.  

From the process undertaken, all MAH events identified are within either the acceptable 
or tolerable region of ALARP for the West Saturn, as documented in the MAHRA Report, 
its appendices (operational risk) and the suite of quantitative studies referenced (Design 
and Integrity). 

General Compliance with Risk Management 

The HSE Case of West Saturn and integrated parallel studies that underpin it have been 
developed to meet the goals and objectives of Seadrill’s ongoing hazard management 
programme as well as the requirements of the IADC HSE Case Guidelines parts 2, 4 and 
5 and other pertinent guidance and regulations referenced in this report and the HSE Case. 
The following figure demonstrates integration outputs from this process.  
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The following table is provided to demonstrate that the MAHRA review and its report 
complies with the requirements of the IADC Guidance and Seadrill’s goals and objectives: 

MAHRA Report Process Compliance with MAHRA Guidance (IADC) 

Review of exisitng material and ratification of 
documentation, culture, etc. that underpins the 
Hazard Management process. 

Establishing the baseline for the MAHRA process 
and ensuring that existing systems are included, 
verified and examined as part of the overall process. 

Structured hazard identification process that 
addressed all potential hazard ranges, assessed 
barriers and ranked risk accordingly to support MAH 
development. 

Use of checklist ISO 17776 and the SHIDAC 
Process. Defining the full range of potential hazards. 
A summary of any worker involvement in the 
preparation of the MAHRA and inputs to the HSE 
Case form all outputs of hazard management. 

Bowtie threat assessment and development of 
verified barriers to eliminate, prevent, control, 
mitigate, reduce and provide EER to consequences. 
Identification of SECE/SCA categories and listings. 
Review and assessment of Safety, Risk and 
Integrity studies for Fire, Explosion, PFEER, EERA 
and ESSA. 

Used of the Risk Management guidance and all 
relevant step as defined in ISO 17776 and ISO 
31000. 
 
Compliance with regulation 4(1) of the PFEER 
Regulations in reviewing existing studies and 
integrating these within the MAHRA process and 
bowties. 
 
A review and assessment of the measures taken or 
to be taken or the arrangements made or to be 
made for the protection of persons on the 
installation from hazards. 
 
The assessment produced pursuant to paragraph 
2(8) of Schedule 2 to the Merchant Shipping (Oil 
Pollution Preparedness, Response and Co-
operation Convention) Regulations 1998(a). 

Overall bow tie development with all barrier 
inclusions and Human factor threats for 
responsibilities, competencies and SCA links to 
management systems. 

Integration with existing management systems and 
controls in assessing hazard management and 
acceptance. 
Information relating to the prevention of major 
accidents resulting in significant or serious damage 
to the environment thought the overall three stages 
of the MAHRA report. 
The description of the internal emergency response 
arrangements within the bowtie barrier assessment 
process. 

SECE/SCA link and progression to performance 
standards  

Performance function planning. 
Arrangements for the maintenance of control 
systems to prevent damage to the installation and 
the environment in the event that all personnel are 
evacuated identified and listed as part of the 
MAHRA process. 
A description of the verification scheme for identified 
SECE performance standards. 
 

ALARP demonstrated and commitment for lifecycle 
management with IADC HSE Case update. 

Risk acceptance. 

Provides hazard ranges, operations and control for 
HSE Case SOOB and provides detail for hazard 
management and ALARP detail. 

SOOB Matrix and section 4 inclusion. 

Detail in MAHRA will support other sections of the 
HSE Case such as Performance Monitoring. 

HSE Case section updated to reflect MAHRA 
outputs. 
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Recommendations and Conclusions 

Recommendations 

From the overall project process the following recommendations are listed for 
consideration:  

 Seadrill consider a programme of work for continuous education of barrier 
management and overall process safety linked to their introduction of the Performance 
Standards. 

Conclusions 

From the overall project process the following conclusions can be made: 

 The MAH status of West Saturn has been established and is regarded as ALARP 
based on operational controls and the current inherent design of the West Saturn. 

 EER and ESS functions are not impaired by the identified MAH event for their ability 
to function in control, evacuation and recovery aspects identified. 

 Bowtie analysis has provided a documented and verified presentation on the MAHs 
and their management / recovery barriers. 

 From the barrier assessment and evaluation of set goals, the EER and ESS status for 
West Saturn is regarded as being acceptable with regards to control and recovery 
systems and activities in the identified MAH events.  

 SECE/SCA’s have been identified and will form part of the West Saturn Performance 
Standards. 

The continuous process of hazard management applied across West Saturn by virtue of 
the developing Safety Case culture will provide a suitable means to ensure its ALARP 
status is not compromised. 
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ACRONYMS  

Seadrill and standard Industry abbreviations and acronyms where applicable have been 
used in this report and the Bowtie analysis to ensure continuity of terminology with existing 
systems and procedures.  

Definitions 

Acceptance criteria: the limits within which risks are acceptable 

Accident: any undesired circumstances which give rise to ill-health or injury, 
damage to property, plant, products or the environment aspects 
(environmental): element of an organisation’s activities or services 
that can interact with the environment 

Auditing: a structured independent assessment of the efficiency, 
effectiveness, and reliability of the management system 

ALARP principle: a principle for assessing the effort required to reduce risk 

Classification: a service provided by classification societies which establishes and 
administers standards, known as rules, for the design, construction 
and periodic survey of merchant ships and other marine and 
offshore structures. Classification certifies adherence to these 
rules, and means that a vessel possesses the structural and 
mechanical fitness required for its intended service. 

Class rules: rules set by the classification societies and intended to ensure 
safety of lives, the protection of assets and the marine 
environment. 

Close standby 1: a location from which the recovery and rescue service can meet 
the established performance standards 

Close standby 2: a location from which the recovery and rescue service can observe 
a person actually entering the sea 

Emergency: an unexpected event with the potential to cause harm requiring 
evacuation, escape or rescue of one or more persons from the 
MODU 

Emergency response: action to safeguard the health and safety of persons  

Impact (Environmental): any change to the environment, whether adverse or beneficial, 
wholly or partially resulting from an organisation’s activities or 
services 

Environmental 
monitoring: 

the repetitive and continued observation, measurement, and 
evaluation of health, and/or environmental or technical data to 
follow changes over a period of time; measurement of emissions 
of pollutant levels are made in relation to a set standard or to 
assess the efficiency of regulatory and/or control measures 
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Evacuation: leaving the MODU and its vicinity, in an emergency, in a systematic 
manner without directly entering the sea (may include helicopters, 
direct sea transfer, bridge-links and TEMPSC) 

Hazard: the intrinsic property or ability of an agent with the potential to 
cause harm, including ill-health and injury, damage to property, 
plant, products or the environment, production losses, or increased 
liabilities 

Health, safety and 
environmental 
performance criteria: 

standards or benchmarks, quantified where possible, that provide 
measures against which an organisation can determine the degree 
to which they are succeeding in managing risks, and hence in 
meeting their objectives health surveillance: monitoring the health 
of people to detect signs of work related ill health so that steps can 
be taken to reduce the probability of further damage 

Human error: a behaviour, or its effect on a system which, by its very existence 
can cause the system to exceed acceptable limits 

High risk personnel: personnel on board the MODU who are: 

 required to stay on board to directly deal with the hazard and 
are last to be evacuated 

 required to be on board for vessel moves 

 most likely to be direct casualties as a result of a hazard 

Low risk personnel: personnel on board the MODU who are: 

 assigned duties within the Living Quarters 

 precautionary evacuated, where appropriate 

Major accident: A fire, explosion or the release of a dangerous substance involving 
death or serious personal injury to persons on the unit or engaged 
in an activity on or in connection with it 

Any event involving major damage to the structure of the unit or 
plant affixed thereto or any loss in the stability of the unit 

The collision of a helicopter with the unit 

The failure of life support systems for diving operations in 
connection with the unit, the detachment of a diving bell used for 
such operations or the trapping of a diver in a diving bell or other 
subsea chamber used for such operations 

Any other event arising from a work activity involving death or 
serious personal injury to five or more persons on the unit or 
engaged in an activity in connection with it 

Major Environmental 
Incident 

A Major environmental incident (MEI) is preceded by a Major 
Accident that has the potential to cause significant harm to people. 
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For MEI, critical elements are termed safety and environmental 
critical elements (SECE's) 

Major Pollution Incident A Major Pollution Incident (MPI) is a MEI without the preceding 
Major Accident. For MPI, critical elements are termed 
Environmental Critical Elements (ECE's) 

Performance standard: a statement, which can be expressed in qualitative or quantitative 
terms, of the performance required of a system, item of equipment, 
person or procedure, and which is used as the basis for managing 
the hazard – e.g. planning, measuring, control or audit - through 
the life cycle of the MODU 

Personal protective 
equipment: 

all equipment (including clothing affording protection against the 
weather) which is intended to be worn or held by a person at work, 
and which protects him/her against one or more risks to health or 
safety, and any addition or accessory designed to meet that 
objective 

Place of safety: an onshore or safe offshore location or vessel where medical 
treatment and other facilities for the care of survivors are available 

Recovery: the retrieval of personnel from TEMPSC or life rafts to a location 
where basic first aid can be provided 

Rescue: the retrieval of personnel from the sea to a location where basic 
first aid can be provided 

Residual risk:   that risk remaining after a risk reduction measure has been applied 
or put into practice 

Risk reduction measure: any provision (behavioural, hardware or procedural) that 
eliminates or reduces the hazard 

Survival: a condition from which a person would recover after receiving 
appropriate medical attention 

Temporary refuge: a place of safety’ which will provide adequate protection for long 
enough to enable personnel to muster, the emergency to be 
assessed and decisions to be taken and implemented to remove 
personnel from the hazard 
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1 INTRODUCTION 

1.1 Requirements 

This section of the report provides detail on the approach undertaken to meet the 
requirements in the development of the Major Accident Hazard Risk Assessment 
(MAHRA) and relevant compliances.  

To achieve this goal several parallel but integrated tasks have been undertaken to ensure 
that all the pertinent and historical work undertaken in the area of hazard and integrity 
management has been recognised and where pertinent and verifiable, utilised in the 
MAHRA itself.  

The overall qualitative and semi quantitative process of the MAHRA consisted of the 
following steps: 

 Review of existing management systems and procedures 

 Review of safety and loss prevention drawings 

 Review of the existing West Saturn specific documentation 

 Qualitative and Semi Quantitative Hazard assessment using the Seadrill 5 x 5 matrix 
to determine MAH events using bowtie analysis 

 Review of equipment, structure and design documentation related to Safety Critical 
functions, availability, reliability, survivability and interdependencies as barriers for risk 
prevention or recovery 

 Assessment of current West Saturn configurations with respect to goals and objectives 
set out in standards regarding Essential Systems Survivability (ESS) and Escape 
Evacuation and Rescue (EER) 

 MAHRA assessment process through hazard identification and assessment, bowtie 
analysis and results interpretation meeting the SHIDAC (Structured Hazard 
Identification and Control) and ISO 17776 / ISO 31000 (Risk Management) listed in 
the IADC HSE Case guidelines 

The main purpose of this report is to provide a documented process that details the review 
of Major Accident Hazards (MAHs), identification of management and recovery barriers 
and the overall evaluation and management of the hazards identified. 

In addition, the assessment process ensured that benchmarking against the above was 
undertaken as a minimum to ensure: 

 Compliance the MAHRA study Guidelines and an auditable process in demonstrating 
how it has been achieved  

 Listing of MAH events and barriers to their control and management  

 Identification of roles and responsibilities in the overall process of hazard management 
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 Identification of barriers that when deployed provide the potential to: 

o Eliminate the hazard 

o Detect the hazard 

o Prevent the hazard 

o Control the hazard/consequence 

o Mitigate the hazard /consequence and any escalation 

o Reduce the risk posed by the hazard 

o Provide adequate EER function if required 

These are addressed within the overall bowtie process and those deemed to be safety 
critical by either engineered, design or activity are listed within this report for consideration 
as being either Safety Environmental Critical Elements (SECE) or Safety Critical Activities 
(SCA).  

As part of this process the MAHRA report and its hazard register will be integral in this 
process to ensure that the identified hazards and their controls are not compromised or 
impaired by any change or new hazards introduced. This is also a requirement in the   
IADC HSE Case Guidance with respect to compliance and project lifecycle hazard 
management. 

Key criteria used in the MAHRA study Guidance may be listed as follows: 

 Seadrill Internal HSE Case and Barrier Management Directives 

 IADC HSE Case Guidance 2015 

 PFEER Regulations (Prevention of Fire, Explosion and Emergency Response 
Regulations) – as guidance and best practice 

1.2 West Saturn Overview 

The purpose of this study is to provide input and direction to support the development of 
a documented assessment that will fully comply with the guidance for the MAHRA.  

This will then be maintained, reviewed and revised as necessary so that it represents the 
prevailing operating basis of the vessel. The MAHRA report has further taken due 
cognisance of previous work that has been built upon by both owner and crew to develop 
a level of hazard management which is further reflected in the existing safety culture and 
management systems applicable to West Saturn. 
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GENERAL 

Vessel Name West Saturn 
                                

Vessel Manager Seadrill 
Vessel Owner Seadrill 
Type Ultra-Deepwater Drillship 
Generation  6th 
Design Samsung 12,000 
Dimensions  Length 227.8 m x 42 m Wide 
Max Water Depth 12,000ft 
Drilling Depth 37,500ft 
Propulsion  6X Rolls Royce Aquamaster 4,500 KW Azimuthing 
Helideck Sikorsky S-92, MIL-MI-8 
Accommodation  200 persons 
CONSTRUCTION DETAILS 

Classification   ABS 
Class Notation ABS, + 1A (E), “Drillship”, + AMS, + ACCU, + DPS-3, NBL, DLA, + 

CDS (2006), RW 
Shipyard  Samsung Heavy Industries 
Delivery Year 2014 
Flag Panama 
VESSEL EQUIPMENT 

Derrick  Dual Nov 64 m Tall with a 24.4 m x 18.3 m Base 
1 x 1134 Mt Gross Nominal Capacity Main Well & 1 x 907 Mt Gross 
Nominal Capacity Aux Well 

Drawworks 1 x Nov Dreco,6 x Baylor CM628 TUT Motors Main Well & 1 x 2” 
Drilling Line, 6x31, IWRC, RHOL, MBL 224T 10000 ft Long  
1 x NOV Dreco SSGD 1000, 5 x Baylor CM628 TUT Motors Aux Well 
& 1x 2” Drilling Line, 6x26, IWRC, RHL, MBL 197T 7500 ft Long. 

Mud Pumps 4X Nov 14-P-220, 7500 psi / 517.1 Bar. 5 – 9in Liners 
Top Drive 2 x Nov TDX 125O Electric Rated For 1136 mT Hoisting Capacity, 

Main and Aux Well and 2 x Reliance TE/WC 1340 Motors, (VFD/AC 
Type) Main and Aux Well 

Rotary Table 1 x Nov 75 ½” diameter Model RST 755, Hydraulically driven, 1375 
shT capacity Main Well, 1 x Nov 60 ½” diameter Model RST 605, 
Hydraulically driven, 750 shT capacity Aux Well 

Engines 6 x Himsen 16H32/40V 8000 KW Diesel Engines 
Station Keeping Kongsberg DP Class 3 
Cranes 3 x Nov Hydralift Knuckle Boom Cranes rated for 85 tonnes at 16.5 m 

Radius and 1 x AHC Knuckle Boom Crane rated for 165 tonnes at 8 
m Radius 

Well Control BOP – 1 -  Shaffer, NXT-BOP - 18¾”, 15,000 psi, 7 Ram, 6th Gen.  
Diverter – NOV Shaffer / 21-500-75, Bore size 21.1/4”, Working 
Pressure 500psi 
Annular – Shaffer SBOP, 18¾”, 10M STDD – 15 FLG BTM 10,000 psi, 
BOP 2 – Shaffer, NXT-BOP - 18¾”, 15,000 psi, 7 Ram, 6th Gen. 
Diverter- only one at main well installed 
Annular- SBOP, 18¾”, 10,000 psi 

Riser Shaffer – FT-H, 90ft 
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1.3 Documentation Review 

Integral to MAHRA process was the examination, verification and assurance of what 
hazard based documentation underpins West Saturn by way of relevant studies, 
instructions and procedures reflecting the current “as is” status of the operating envelope 
and its ALARP standing.  

Tables 1, 2 and 3 reflects the selected documents used in the review and MAHRA 
assessment in order to establish the existing hazard envelope and to evaluate the existing 
controls in place through both engineered and procedural systems. 

Table 1 – Risk/Safety and HSE Management 

Study / Document Coverage 
West Saturn Contingency Plans and 
Emergency Procedures 
 

These documents provided support in the bowtie escalation 
process and the ranking and rating of recovery management 
barrier by actions, roles and responsibilities. This document 
was ratified and verified as part of the process being consistent 
with assigned barrier actions. 
It further confirmed links with the MAH events that had been 
derived from the bowtie assessment process. 

Seadrill Total Management System 
 
Seadrill MOC Procedures 
 
West Saturn PTW system 

These documents provided detail on the SSP, TBRA process, 
5-Point check, OBS, Synergi etc., systems and initiatives in 
place as well as Health and Environmental programmes. This 
information was verified as being in place on the vessel and 
used as part of the Human Factors element of the Bowtie 
barrier assessments and Safety Critical Activity rankings. 
In addition, information gained further contributed to the risk 
ranking of identified hazards in the areas of HSE procedural 
controls. 

West Saturn Station Bill and Safety 
Plans  

The station bill and safety plans were used to support the 
identification of type and location of safety and lifesaving 
equipment as well as the designated EER functions. This 
supported the overall risk ranking and barrier effectiveness 
review process. 

West Saturn Hazard Register This provided a baseline for the current hazard status on West 
Saturn and used for supporting the Hazid process. This was 
then updated to reflect the MAHRA process and detailed 
bowties. 

West Saturn HSE Case This provided support information for control and recovery 
barriers for existing equipment and procedures/systems on 
West Saturn. 

MPD Package HazId & HazOp reports Provided input to the overall assessment process to determine 
any additional hazard or impairment to established SECE/SCA 
functionality or demand requirement. 

West Saturn SOPEP Manual  
PRO-37-2197 

This provided support information for control and recovery 
barriers related to MEIs / MPIs for West Saturn. 

QRA report and appendix B Explosion 
Analysis, Doc. No. ST-05044-2, Rev 3, 
September 2014 

Confirmation of protection from explosion events 
- No impairment to the lifeboats at the accommodation, 
allowing evacuation if needed. 
- The accommodation is expected to withstand the modelled 
explosion events. 

Emergency System Survivability 
Analysis - ST-05044-7, Rev 4.0, 
October 2014 

This report documents an Emergency Systems Survivability 
Analysis (ESSA). The purpose of the ESSA is to:  
-identify the emergency systems that are required to survive 
each major accident hazard (MAH);  
-assess the potential for impairment of the emergency system 
during an MAH for which it is required to function; and  
-assess the criticality of each emergency system to consider 
the consequences of failure of the emergency system 
regarding the muster facility.  
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Study / Document Coverage 
This is demonstrated in this report linked to the PFEER and 
QRA reports. 

Escape, Evacuation and Rescue 
Analysis - ST-05044-3, Rev 4, October 
2014 

Review of the arrangement of EER facilities on the installation. 
This was found to be acceptable and fed into the ESSA, 
PFFER assessment, QRA and HazId reports. 

Table 2 – Operations and Loss Prevention based 

Study / Document Coverage 
Seadrill Marine Operations Standards and 
Procedural Manuals 
 

Provided full detail on functionalities of equipment, 
verification of design capacities and vessel systems. Used 
to establish initial lists of vessel equipment and related 
safety functions to be used in the risk assessment process 
for mitigation/recovery then latterly the bowtie barrier 
assessment process. 

Seadrill Well Control Manual 
 

Provided detail on well operations from planning though 
operations and interactions. Use in the over MAHRA 
process as back up information for confirmation of system 
requirements, abilities and personnel actions. 

Hazardous Area Drawings  
 

Provided detail of hazardous area zones with respect to 
ignition source potential for hazard consequences as well 
as barrier support for the bowtie process. 

Layout drawings Provided detail on configurations, Helideck, layouts and 
HVAC inlets, etc. for consideration in the hazard review 
and barrier assessment/ SECE listing. 

Fire Control and Safety Plans Provided detail on layouts, equipment and EER functions 
used through the MAHRA review. 

Maintenance plan  Detail on identified critical elements, inspection, 
maintenance and general integrity. 

Vessel Moving Standard Provided detail on the vessel move assessment, planning, 
management and overall compliance in various vessel 
moving scenarios listing key requirements, reporting and 
responsibilities with risk based decision making. 

 
Table 3– Guidance relevant to the MAHRA Study 

Document Coverage 
IADC HSE Case Guidelines Provided the structure for the MAHRA to follow and a 

means of testing compliance through its results and risk 
summation.  
Further provided guidance to assist in the Section 4 
update to the HSE Case following the MAHRA report 
issue if required 

Prevention of Fire Escape and Evacuation 
Regulations - UK 

Used as a cross check and bench mark in areas of 
Identification, assessment and management of Fires 
and Explosions with SECE/Performance Standards and 
WSE regime. Regarded as Industry best practice. 
Also, used to look at goals set for the EER and ESS 
requirements which have been reviewed in line with the 
bowtie barrier assessment and reported upon 
accordingly. 

OGP Risk Data Base Details on accident data, statistical losses and n barrier 
impairment frequencies to support and guide during the 
risk assessment process. 

 

 

 



 

 

Introduction 

Section 1 

 

Iss 01 / Rev 01 Hard copies are not controlled Page 23 of 101 
Rev Date: 14th February 2018 Major Accident Hazard Risk Assessment (MAHRA) 

 

1.4 Major Accident Hazards  

For the risk management process the IADC guidelines have defined two categories of 
hazard, ‘Major Accident Hazards’ and ‘Other Workplace Hazards’. 

The definition of a MAH used in the MAHRA process can be given as: 

a) A fire, explosion or the release of a dangerous substance involving death or serious 
personal injury to persons on the installation or engaged in an activity on or in connection 
with it;  

b) Any event involving major damage ( as defined in the Seadrill 5 x 5 risk matrix) to the 
structure at the installation or plant affixed thereto or any loss in the stability of the 
installation;  

c) A collision of a helicopter with the installation;  

d) the failure of life support systems for diving operations in connection with the installation, 
the detachment of a diving bell used for such operations or the trapping of a diver in a 
diving bell or other subsea chamber used for such operations; or  

e) Any other event arising from a work activity involving death or serious personal injury to 
five or more persons on the installation or engaged in an activity in connection with it.  

Other Workplace Hazards are regarded as those hazards with the potential to result in: 

 Injury or ill health, up to and including single fatalities; 

 Significant damage to structure or equipment on the installation; 

 Limited environmental damage that will persist or require remedial action. 

Other Workplace Hazards therefore incorporate all hazards that are not considered Major 
Accident Hazards. These types of hazards (and their consequences) are managed by the 
HSE Management System which describes appropriate methodologies (e.g. PTW, 
TBRAs) to assess and manage the risks as appropriate. 

The definition of a MEI used in the MAHRA process can be given as: 

A Major Environmental Incident (MEI) is preceded by a Major Accident that has the 
potential to cause significant harm to people. For MEIs, critical elements are termed safety 
and environmental critical elements (SECE's) 

The definition of a MPI used in the MAHRA process can be given as: 

A Major Pollution Incident (MPI) is a MEI without the preceding Major Accident. For 
MPIs, critical elements are termed Environmentally Critical Elements (ECE's). 

From the documentation review, MAHRA review and bowtie analysis, the identified 
MAH/MEI/MPI (as applicable) events are representative of what currently exist on West 
Saturn which have been fully assessed and ratified by the study. 

The detail of the study process, findings and conclusion is further discussed within this 
report and supported by the breakdowns of survey sheets, risk ranked hazards, barriers 
and overall results as part of the bowtie process in the appendices of this report. This 
provides a full listing of the MAH events associated with West Saturn. 
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1.5 SECE/SCA 

The definitions for SECE/SCAs may be given as follows: 

Safety Critical Activities (SCAs): Activities that are important in preventing events with 
potential to cause serious harm to people, the environment or property or which can reduce 
the impact of such an event.  

Safety and Environmental Critical Equipment and Systems (SECEs): Parts of a vessel 
and such of its structures, plant equipment and systems (including computer programmes) 
or any part thereof, the failure of which could cause or contribute substantially to; or a 
purpose of which is to prevent or limit the effect of a major accident or any accident with 
severe or catastrophic consequences. 

As part of the MAHRA and bowtie process both SECEs and SCAs have been identified as 
part of the barrier process using the methodology outlined below to determine those items 
or tasks that are critical in the risk management process. 

These will be further developed into Performance Standards with a Verification Scheme. 
These are listed within this report and presented within a separate report linked to the 
MAHRA process. 
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2 STUDY AND PURPOSE 

2.1 Purpose 

As outlined in the introduction of this report, Seadrill have directed that its assets are to 
undertake a review of MAH’s, MEI’s, MPI’s and develop a MAHRA report to demonstrate 
the ALARP process.  

2.2 Objective 

The overall objective from this study process was to ensure that MAHs and SECE/SCAs 
for West Saturn have been identified, assessed and their management deemed fit for 
purpose and have within their functions the ability to attain and maintain the ALARP status 
within the operating envelope of the vessel in normal drilling conditions.  

To achieve this, a MAHRA study was undertaken that meets the IADC SHIDAC and ISO’s 
17776 and 31000 guidance ensuring that: 

 Hazards had been identified 

 Risk Estimated and evaluated 

 Risk Treatment, reduction measures and functional requirement identified 

 Risk accepted 

In order to achieve this objective, the scope of work was placed into the following tasks: 
 
 Hazard “make up” using existing material, reports and information to determine the 

current MAH profile of West Saturn 

 Structured HazId/ EnvId, risk ranking and development of MAH events and barriers for 
bowtie presentation using the Seadrill 5 x 5 risk matrix and development of overall 
hazard register and MAH considerations 

 Review of existing quantitative studies to support the barrier assessment process and 
SECE functionalities 

 Assessment, development and establishment of MAH bowties (incorporating 
established MEI’s and MPI’s form the HazId / EnvId process), barrier, hazard register 
(SCA responsibilities and actions as part of the bowtie barrier output) and SECE/SCAs 
for West Saturn 

 Listing of SECE’s for development and input into West Saturn Performance Standards 

 Reporting on ESS and EER goals (with linkage to the established design based 
studies) 

 SOOB (Summary of Operational Boundaries) discussion 

 ALARP Statement and justification for continued operation 

 MAHRA report development and issue 
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It was necessary to plan and execute an integrated approach which allowed transfer of 
information to parallel studies as well as verification of compliance with the requirements 
listed above.
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3.1 Hazard Assessment 

The hazard assessment process is an integral step in meeting the overall study criteria, 
goals and objectives.  

This included two key tasks in the process of hazard identification and risk ranking, namely: 

 Layout / Compartment review on board the West Saturn 

 Hazard identification, bowtie threat assessment (Hazid) and barrier development and 
risk ranking 

3.1.1 Layout/Compartment review 

As part of the MAHRA process and in particular the hazard identification, a review of 
compartments and layout was undertaken on board the West Saturn to qualitatively review 
potential hazards to ensure that they did not constitute a MAH, MEI or MPI in itself, or an 
escalation contributor. 

The established safety systems, layouts and watertight configurations, etc. in place where 
also reviewed to ensure that designed hazard barriers for control, mitigation, detection, 
prevention, reduction or EER functionality are in place and not impaired for their 
availability, functionality and survivability as required. 

This was further enhanced by review of previous safety studies which looked into potential 
fire and explosion, failure modes, effects and criticality analysis of systems and structures. 

3.1.2 Hazard Identification, Bowtie threat, barrier and ranking  

The main objectives where: 

 Review potential hazards and threats using the established hazard guideword (ISO 
17776(G)) and record sheets, historical data and the risk data base (OGP) for known 
failures and impairments of safety critical barriers. 

 Use of  the Seadrill 5 x 5 risk matrix and criteria to assist in the screening of hazard 
consequences and listing of possible MAH events for consideration. 

 Review of current Hazard Register for threat/hazard events. 

 Identify Major Hazards (using output from the HazId) associated with the West Saturn 
and ratify these as acceptable and examine whether or not they are fully complete (i.e. 
are all initiating events covered or possible escalations).  

 Develop the MAH/MEI Bowties and agree and assess what barriers exist to eliminate, 
prevent, control, and mitigate the MAH’s.  

 Listing of barriers and examination of their interdependencies with others using the 
bowtie barrier impairment data 

 Identify SECE and SCA against the MAH profiles and provide input into the 
Performance Standards 

 Provide all the necessary information for MAHRA report and bowties 

 Review ESS and EER goals 
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The hazard identification process undertaken for the West Saturn identifies hazards that, 
when released, can have immediate (acute) and / or long term (chronic) effects. Both these 
types of hazards are managed using the same integrated approach as an integral part of 
the hazard identification, threat assessment and overall bowtie analysis. 

Acute hazards are those with the potential to cause harm (including fatalities) as a result 
of more or less instantaneous events or incidents; and 

Chronic hazards are those with the potential to cause harm arising from non-
instantaneous exposures such as repeated emissions or discharges, continuous 
emissions or discharges, and / or occupational exposures. 

Environmental Hazards controls and subsequent SECE’s have been reviewed as part of 
the integrated process and form part of the barrier ranking and overall consequence 
assessment.  

 MEI’s have been assessed as part of the environmental consequences of a MAH 
event  

 MPI’s have been reviewed as “non-hazard originated” driven event and 
consequence 

Hazard Register 

Registers of the hazards considered to be relevant to the rig operations provides a listing 
of the hazards and risks applicable to the rig and contains the following information: 

 Hazard 

 Sources of the hazard (e.g. operations, etc.) 

 Causes 

 The consequence of the hazard 

 The means by which the hazard is controlled and risk is reduced, either by preventing 
its release or limiting its effects or both 

 The risk potential of the hazard, from the risk matrix (for effects on Personnel (P), 
Assets(A), Environment (E) and Reputation (R)) 

 Reference to any further risk assessment (e.g. bowties for MAH and MEI events) 

The hazard register gives details of each of the hazards on the rig, the consequences of 
each and an estimation of the risk potential (using the Seadrill risk matrix) and identifies 
controls in place to mitigate the risks. These controls are based on the HSE Management 
System processes currently in place within Seadrill as well safeguarding equipment, etc. 

The hazards in the Hazard Register include (but are not limited to) the following key types 
of hazard: 

 Well and topsides hydrocarbon hazards. 

 Hazards associated with the rig as a floating structure. 
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 Acute and chronic hazards associated with hazardous substances carried on, or 
arising on the rig. 

 Occupational health and injury risks to personnel arising from work activities. 

 Risks to the environment from spill and emissions from the rig. 

The hazard register therefore provides a documented record of the three steps of the risk 
management process (hazard identification, risk evaluation and identification of risk 
reduction measures). The HazId process included a detailed risk ranking of each hazard. 
The aim of the risk ranking exercises was to identify the major accident hazards that 
required further analysis as part of bowtie development. Low risk scenarios were not 
assessed further, but several were developed further in the Bowties for completeness. 

Hazard Screening Criteria 

As outlined in the definition of major accident hazards in section 1.4, MAHs are regarded 
as those which, if realised, have the potential for level 1 Consequences, i.e.: 

 Greater than one fatality. 

 Extensive asset damage. 

 Massive environmental damage. 

 Massive negative impact on the reputation of the company. 

For the identified major accident hazards, it was necessary to conduct a more detailed 
assessment to ensure that suitable and sufficient measures are in place to adequately 
manage the risk. These major accident hazards were therefore taken forward for further 
assessment using bowtie analysis. 

The below diagram shows how the major accident hazards were derived and how they 
were taken forward for further analysis in the bowtie diagrams. 
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The overall hazard assessment process was fully recorded on worksheets which are 
presented in the appendix of this report. These provided the foundation to develop an MAH 
listing and further assessment using the Bowtie analysis process to assist in the 
determination of ALARP. The key deliverables were to:  

 Consolidate Hazards using the Seadrill Risk matrix and record the results on the 
hazard identification sheets 

 MAH/MEI Bowties and associated hazard management barriers (SECE/SCA) 

 Control measures and interactions of SECEs/SCAs 

 Ranking of barriers (with selected verification checks) 

 Bowtie profiles and MAH/MEI/MPI list 

 Provide input to development of the Performance Standards for identified SECEs 

 Provide evidence that the requirements of the MAHRA Guidance had been complied 
with 

Figure 2 presents an example of the Seadrill 5 X 5 Risk Matrix and Figure 3 shows an 
example of the Hazid sheets used.
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Figure 2 – Seadrill Risk Matrix 
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Figure 3 – Hazid Work Sheet Example 

No.: 1 General Operations 

 
Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie 

Reference 
MAH MEI MPI 

1.1 
 
 
 
 
 

Loss of 
crane 
control 
while 
lifting 
equipment 
/ materials 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Crane 
mechanical / 
electrical 
failure 

 Lifting gear / 
accessories 
failure 

 Human error 
 Radio 

communication 
failure 

 Extreme 
weather 
conditions 
(e.g., swells, 
wind, heavy 
rain, etc.) 

Dropped 
objects causing 
personnel injury 

People 1 C 
 

  Operating 
procedures 
defining 
weather 
conditions to 
crane 
operations 

 Operating 
procedures for 
crane 
operations – 
lifting manual 

 Operation with 
banksman 

 Crane Daily 
check list 

 Crane 
instrumentation 
reading wind 
limit 

 Load check cell 
 Trained/certified 

crane operators 
 Crane 

Maintenance 
 Certified cranes 
 Load tests for 

the cranes 
 Radio UHF 

channels 
communication 
for cranes 
operation inside 
the drilling unit 

 Emergency 
Response Plan 

People 1 D 
 

  H-06 Objects 
Lifted at 
Height - 
Crane / Deck 

✔ 



  

Dropped 
objects causing 
damages to 
equipment 
and/or the 
drilling unit 

Asset 4 C  Asset 4 D  Screened out. Not 
considered a MAH 
event based on 
screening criteria. 

   

Damages to the 
crane 

Asset 4 D  Asset 5 D  Screened out. Not 
considered a MAH 
event based on 
screening criteria. 

   

Dropped 
objects causing 
environmental 
impact (oil 
leakages to the 
sea) 

Environment 1 D  Environment 2 
 
 
 
 

D 
 
 
 
 

  H-03 
Hydrocarbons 
in Sea Floor 
Infrastructure  

 H-06 Objects 
Lifted at 
Height - 
Crane / Deck 

✔ 



✔ 



 

Dropped 
objects causing 
image damage  

Reputation 1 D  Reputation 3 D   H-03 
Hydrocarbons 
in Sea Floor 
Infrastructure  

 H-06 Objects 
Lifted at 
Height - 
Crane / Deck 

✔ 



  



 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

THIS PAGE INTENTIONALLY LEFT BLANK 



 
Findings 

Section 4 

 

Iss 01 / Rev 01 Hard copies are not controlled Page 37 of 101 
Rev Date: 14th February 2018 Major Accident Hazard Risk Assessment (MAHRA) 

 

4 FINDINGS 

4.1 Assessment 

As previously outlined in section 3, the assessment drew upon a structured approach 
following the SHIDAC process utilising key guidewords (ISO 17776:2000(E)) and the risk 
management structures of ISO 17776 and 31000 to challenge the MAHs. This covered 
initiation, cause, consequence and interaction (hazard contribution to others) to determine 
the MAH, MEI or MPI. This section provided detail on the findings of this process which is 
supported by the HazId sheets, compartment studies and bowtie outputs. 

Taking the six stages listed below, the following findings can be recorded (supported by 
the relevant appendix): 

 Qualitative HazId 

 Semi quantitative risk assessment 

 Input from the West Saturn existing Risk and Safety studies 

 SECE/SCA listing from the bowtie barrier process  

 ESS and EER goals comment 

 SOOB Discussion 

4.2 Qualitative Hazard Assessment 

The assessment took two main tasks to complete the structured Hazid and consequence 
assessment as previously outlined in this report. These tasks may be described as follows.  

4.2.1 Layout / Compartment review 

The initial step of this process was the identification of compartments and a cross check 
against existing West Saturn drawings and plans. Following the review of the layouts and 
correlation with previous survey work undertaken for West Saturn, a compartment review 
was undertaken with the results fed back into the hazard identification review, risk ranking, 
and barrier assessment process for mitigating systems. From review there were no key 
issues raised regarding Regulatory or Flag compliance or that with statutory codes such 
as DNV, IMO, SOLAS and CAP437. 

As mentioned previously there was no impairment to the following functions identified: 

 Water tight integrity. 

 Overall design function. 

 SECE/SCA functionality or availability – Found to be in good order and supported by 
the SafeTec 2013 ESSA study. 

 EER functionality or availability - Found to be in good order and supported by the 
SafeTec 2013 EERA study. 

 No modifications other than those identified by the MOC control procedures with 
verified back up and assurance. 



 
Findings 

Section 4 

 

Iss 01 / Rev 01 Hard copies are not controlled Page 38 of 101 
Rev Date: 14th February 2018 Major Accident Hazard Risk Assessment (MAHRA) 

 

 Contracted services equipment in good order, certified as required and under the 
Seadrill CMMS audit functions. 

4.2.2 Human Factors Review 

As part of the overall MAHRA process a Human Factors review was conducted drawing 
upon both the HazId (barrier management) and the ergonomics review of the layout 
drawings and compartments. This was undertaken in order to provide verification of the 
following key areas: 

 Human factors in the design and layout of each work space. 

 Human factors considerations and involvement to work practices during safety critical 
task and activities. 

 Recommendations where appropriate on the findings. 

The assessment was conducted utilising industry based appropriate human factor topics, 
referring to “the inspector’s human factors toolkit”, published by the Health and Safety 
Executive.  

The topics are as follows: 

 Managing human failures (integral to the bowtie barrier analysis discussions). 

 Procedures (procedural review and determination of credible SCA’s). 

 Training and competence (integral to the bowtie barrier analysis). 

 Staffing (integral to the bowtie barrier analysis). 

 Organisational change (procedural review and determination of credible SCA’s). 

 Safety critical communications (integral to the bowtie barrier analysis). 

 Human factors in design (quantitative risk studies output and SECE process). 

 Fatigue and shift work (procedural review and determination of credible SCA’s). 

 Organisational culture (procedural review and determination of credible SCA’s). 

 Maintenance, inspection and testing (integral to the bowtie barrier analysis 
discussions). 

The outputs of the review are reflected in the overall barrier assessment results and 
SECEs / SCAs associated with the bowtie barriers. 

4.2.3 Qualitative Hazid 

As previously outlined in section 3, a full review of potential hazards for West Saturn was 
undertaken reviewing areas, operations and potential external events that could result in 
a MAH, MEI or MPI if not adequately managed through the existing systems.  

The Hazid also took information as a “baseline” from the existing hazard register for West 
Saturn which is reflective of the normal drilling operation for the vessel which has been 
developed using the Seadrill 5 x 5 risk matrix and criteria. This also included the 
environmental hazards and effects to support MEI / MPI considerations.  



 
Findings 

Section 4 

 

Iss 01 / Rev 01 Hard copies are not controlled Page 39 of 101 
Rev Date: 14th February 2018 Major Accident Hazard Risk Assessment (MAHRA) 

 

The review was further enhanced by the information provided from the compartment and 
layout assessment which allowed judgement to be made regarding barrier management 
and activity controls available on West Saturn.  

In addition to this a review of the existing West Saturn Hazard register was undertaken to 
ensure that this MAHRA review took due cognisance of previous identified hazards and 
consequences. 

OGP industry data was also used to ensure that accident lessons from the past had been 
covered in the overall hazard identification process. 

From the Hazid process the following can be recorded: 

 A total of 58 hazard events have been consolidated, recorded and then screened using 
the Seadrill risk matrix and criteria. 

 A total of 16 potential MAH events have been taken forward for further assessment 
within bowtie analysis using the Seadrill risk matrix and criteria as well as the Bowtie 
barrier impairment screening data. 

 The record of the hazard assessment is presented in appendix A which provides the 
evidence of the documented process used for the identification and screening process 
using the Seadrill risk matrix and criteria. This replaces the current West Saturn Hazard 
Register and links to the updated bowties. 

Table 5 presents and overall summary and Table 6 provides detail on the MAH events 
derived from the process. 
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Table 5 Summary of Hazard Assessment 

General Operations 

Item Identified Hazard 
HazId 

Reference  
Bowtie Reference  

01 Loss of crane control while lifting equipment / materials HAZID Table: 
1.1 Bowtie Ref: H-06, H-03 

02 Dropped Objects HAZID Table: 
1.2 Bowtie Ref: H-03, H-06, H-07 

03 Loss of containment of flammable material HAZID Table: 
1.3 Bowtie Ref: H-01, H-02, H-04 

04 Loss of control of hydraulic system HAZID Table: 
1.4 Bowtie Ref: H-11 

05 Hydrogen Sulphide / CO2 intake through HVAC to the living 
quarters 

HAZID Table: 
1.5 Bowtie Ref: H-01, H-02, H-12 

06 Fire inside the living quarters HAZID Table: 
1.6 Bowtie Ref: H-04 

07 Fire HAZID Table: 
1.7 Bowtie Ref: H-04 

Marine Operations 

Item Identified Hazard 
HazId 

Reference  
Bowtie Reference  

08 Loss of drilling unit structure i.e., stability integrity HAZID Table: 
2.1 

Bowtie Ref: H-10, H-13, H-
014, H-15 

09 Loss of ballasting control HAZID Table: 
2.2 Bowtie Ref: H-13, H-15 

10 Collision with supply or merchant vessels HAZID Table: 
2.3 Bowtie Ref: H-08, H-10, H-14 

11 Loss of control during drilling unit towing HAZID Table: 
2.4 Screened out 

12 Loss of Position HAZID Table: 
2.5 Bowtie Ref: H-08 

13 Loss of propulsion during drilling unit navigation HAZID Table: 
2.6 Bowtie Ref: H-08, H-15 

Supply Transferring Operations 

Item Identified Hazard 
HazId 

Reference  
Bowtie Reference  

14 Loss of crane control while transferring cargo from/to supply 
vessels 

HAZID Table: 
3.1 Bowtie Ref: H-06 

15 Loss of basket control while transferring personnel from / to 
support vessel 

HAZID Table: 
3.2 Screened out 

16 Loss of containment while transferring chemicals (diesel / 
bentonite / barite) from / to supply vessel 

HAZID Table: 
3.3 Screened out 

17 Loss of Helicopter control while taking off / landing HAZID Table: 
3.4 Bowtie Ref: H-09, H-14 

Drilling 

Item Identified Hazard 
HazId 

Reference  
Bowtie Reference  

18 Loss of integrity of derrick HAZID Table: 
4.1 Bowtie Ref: H-07 

19 Loss of wellbore control HAZID Table: 
4.2 Bowtie Ref: H-01 

20 Loss of control of the BOP pressure test on board (Blast) HAZID Table: 
4.3 Bowtie Ref: H-11 

21 Loss of control of the BOP pressure test subsea HAZID Table: 
4.4 Screened out 

22 Loss of control of flammable and toxic (H2S) material in the 
shale shaker room 

HAZID Table: 
4.5 Bowtie Ref: H-01, H-04, H-12 

23 Loss of control of radioactive material during wireline 
operations 

HAZID Table: 
4.6 Screened out 

24 Loss of elevator control while lifting cargos (drill pipe, case, 
tubulars, etc.) 

HAZID Table: 
4.7 Bowtie Ref: H-07 
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25 Loss of control of flammable and toxic (H2S) material in the 
rotary table 

HAZID Table: 
4.8 Bowtie Ref: H-01, H-04, H-12 

26 Loss of Pressurised systems HAZID Table: 
4.9 Bowtie Ref: H-11 

27 Loss of control while handling perforation guns HAZID Table: 
4.10 Bowtie Ref: H-05 

28 Dropped objects HAZID Table: 
4.11 Bowtie Ref: H-07 

29 Personnel exposure to equipment with rotating or moving 
parts 

HAZID Table: 
4.12 Bowtie Ref: H-11 

30 Loss of control during work at height HAZID Table: 
4.13 Screened out 

Well Test Area  

Item Identified Hazard 
HazId 

Reference  
Bowtie Reference  

31 Loss of control of flammable and toxic (H2S) material HAZID Table: 
5.1 Bowtie Ref: H-02, H-04 

32 Loss of wellbore control HAZID Table: 
5.2 Bowtie Ref: H-02, H-04 

33 Loss of control of the X-tree during pressure test on board 
(Blast) 

HAZID Table: 
5.3 Bowtie Ref: H-11 

34 Loss of control of the X-tree during pressure test subsea HAZID Table: 
5.4 Screened out 

Storage (pipe deck & laydown areas including lifting equipment) 

Item Identified Hazard 
HazId 

Reference  
Bowtie Reference  

35 Combustible dust formation in silos / pipes (powder / dust 
bentonite / limestone/barite) 

HAZID Table: 
6.1 Bowtie Ref: H-04 

36 Loss of control while transferring Chemicals (diesel / 
bentonite / barite / limestone /etc.) inside the drilling unit 

HAZID Table: 
6.2 Screened out 

Utilities and services 

Item Identified Hazard 
HazId 

Reference  
Bowtie Reference  

37 Loss of electric Power (momentary or longer) HAZID Table: 
7.1 Screened out 

38 Loss of water quality control leading to contamination HAZID Table: 
7.2 Screened out 

39 Loss of internal communication system HAZID Table: 
7.3 Screened out 

40 Personnel exposed to low oxygen atmosphere in the 
Subsea HPU Room 

HAZID Table: 
7.4 Screened out 

Emergency Response 

Item Identified Hazard 
HazId 

Reference  
Bowtie Reference  

41 Loss of escape Routes accessibility HAZID Table: 
8.1 Screened out 

42 Loss of control during lifeboat / life rafts launching HAZID Table: 
8.2 Screened out 

Maintenance Operations 

Item Identified Hazard 
HazId 

Reference  
Bowtie Reference  

43 Exposure to electrical power HAZID Table: 
9.1 Screened out 

44 Loss of scaffolding control during work at height HAZID Table: 
9.2 Screened out 

45 Personnel exposure to equipment with rotating or moving 
parts 

HAZID Table: 
9.3 Bowtie Ref: H-11 

46 Loss of control of fluids / systems under pressure HAZID Table: 
9.4 Bowtie Ref: H-11 

47 Exposure to confined spaces without adequate conditions 
to work 

HAZID Table: 
9.5 Bowtie Ref: H-12 
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48 Loss of control during over water job HAZID Table: 
9.6 Screened out 

49 Loss of control of crane while lifting equipment HAZID Table: 
9.7 Bowtie Ref: H-06 

50 Exposure to Chemical materials HAZID Table: 
9.8 Screened out 

51 Exposure to Irradiation / heat HAZID Table: 
9.9 Screened out 

52 Loss of acetylene containment while performing welding 
activities 

HAZID Table: 
9.10 Bowtie Ref: H-04 

53 Loss of forklift / trolley control while handling cargos on 
board 

HAZID Table: 
9.11 Screened out 

Security Operations 

Item Identified Hazard 
HazId 

Reference  
Bowtie Reference  

54 Piracy / kidnap HAZID Table: 
10.1 Bowtie Ref: H-16 

55 Assault HAZID Table: 
10.2 Bowtie Ref: H-16 

56 Sabotage HAZID Table: 
10.3 Screened out 

57 Theft HAZID Table: 
10.4 Screened out 

58 Crisis HAZID Table: 
10.5 Screened out 
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Table 6 – MAH events from the Hazid process 

These have been taken forward for semi quantitative assessment as part of the MAH event 
assessment. MEI and applicable MPI events are also considered within the MAH bowtie 
structure, where applicable.  

WEST SATURN MAH TABLE 

MAH Group Hazard event (MAH) Type Derived 

Loss of Containment 
During Work Over / Drilling 
(includes fire and 
explosion events) 

 Hydrocarbons in Formation during 
Drilling 

 Hydrocarbons in Formation during 
Well Testing 

 Hydrocarbons in Sea Floor 
Infrastructure 

Hydrocarbon event – 
Blowout 
Release of toxic gas 
Fire and Explosion 
Environmental 
Consequences  

Hazid and previous 
studies 

Fire / Explosion (non-
process) 

 Combustible Materials ( e.g. 
Accommodations, Machinery 
Space(s), Storage area(s)) 

 Explosives (e.g. Perforating Gun 
Charges) 

Fire and explosion 
event 
Environmental 
Consequences 

Hazid and 
compartment review  

Dropped Objects  Objects Lifted at Height – Crane / 
Deck 

 Objects Lifted at Height – Derrick/ Drill 
Floor 

Dropped objects and 
/ or mechanical 
handling 

Hazid and 
compartment review 

Helicopter Transport  Air Traffic Multiple scenarios Hazid and 
compartment review  

Mechanical Failure  Moving / Rotating / Pressurized 
Equipment 

Personnel harm and 
/ or asset damage 
event 

Hazid and 
compartment review  

Toxic Gas  Asphyxiates 
 

Multiple scenario 
Environmental 
Consequences 

Hazid and 
compartment review  

Loss of Control / Integrity  Vessel on Location 
 Marine Traffic / Debris 
 Floating Vessel 
 Structured Vessel 
 Vessel Transit 

Multiple scenarios Hazid and 
compartment review  

Militant Activity  Security issues EER Hazid and 
compartment review  
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4.3 Semi Quantitative Risk Assessment 

4.3.1 General 

Following the hazard identification, the established MAH/MEI events were tabled and a 
review of their management and recovery barriers undertaken to determine whether or not 
the systems, procedures and competencies in place for West Saturn were suitable and 
sufficient to ensure that these MAHs were ALARP. 

The review process was undertaken using bowtie analysis (Bowtie XP) which included the 
insertion of the Seadrill 5 x 5 risk matrix and criteria for the consequence screening (Figure 
3) and the established bowtie XP matrix ( Figures 4 and 5) for the rating of barrier integrity 
against established criteria.  

The bowtie structure utilised is shown in the following diagram: 

The overall bowtie process was used to take forward those items of concerns identified in 
the HazId as well the MAH profiles for West Saturn to ensure the overall residual risk from 
applied control and recovery measures ensured an ALARP operating status for the vessel 
in normal drilling operations.  

The bowties further identified critical barriers which were used to assess and to 
demonstrate the fit for purpose functionality, availability, reliability and survivability of the 
identified equipment, system and procedures.  

West Saturn existing hazard and risk studies were reviewed and information used to 
ensure that the current layout and operation did not differ from what was assessed for Fire, 
Explosion, EER and ESSA consideration.  

Details on the barriers assessed as part of the bowtie analysis, subsequent ranking of the 
barriers and assigned key responsibilities of personnel who have a key role to play in 
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assuring the barriers effectiveness have been recorded. These are classed as Safety 
Critical Activities and are presented within Appendix C of this report. 

In addition, those barriers which rely on SECE’s are identified and placed in a listing for 
consideration for Performance Standard development.  

4.3.2 Barrier Assessment 

As previously mentioned a key part of the bowtie assessment and the ranking of 
consequence outcomes was to establish what barriers exist and their effectiveness against 
the identified MAH’s / MEI’s and their threats. 

This was determined by: 

 Assessment as part of the hazard review and bowtie make up. 

 Review and assessment of Seadrill systems, procedures and design to support barrier 
selection. This included the maintenance and inspection regimes in place.  

 Review of underpinning studies covering such area as quantitative risk, essential 
systems survivability, Failure modes and effects studies and loss prevention 
philosophies. 

The output of the assessment was to determine: 

 Barrier type (SECE/SCA) 

 Role in barrier function (Prevent, Mitigate, Detect, Control, Reduce or EER) 

 Responsibilities and accountabilities 

An integral part of the bowtie assessment is the establishment of barriers for control and 
mitigation measures, which are presented on each of the bowties with their associated 
effectiveness rating. 

Within this process any barriers that may be rated as Poor or Very Poor are tabled for 
consideration for improvement. Figures 4 and 5 provided further guidance to assist in 
determining the barrier rating. Tables 7 and 8 provided further guidance regarding 
functions, and the various safety systems that were considered as part of the barrier 
development process. 

From the review of West Saturn no poor barriers have been identified and current Seadrill 
initiatives regarding SECE and SCA management will enhance the ratings already 
assigned and ensure no reduction in control or recovery functionality to those identified. 

West Saturn has developed a composite set of Performance Standards based on the 
SECE/SCA outputs from the bowtie process and in accordance with the IADC HSE Case 
Guidance. 
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Table 7 

 

Function Comment 

Eliminate The barrier is inherently safe (or environment - friendly) design thus 
provides avoidance of the hazard. 
The barrier has suitable and sufficient management control to 
eliminate the threat occurring 

Detect The barrier has the ability to detect the element causing the hazard 
to be realised and manifesting into a MAH 

Prevention The barrier has the ability to prevent the element causing the hazard 
to be realised and manifesting into a MAH 

Control The barrier is either designed or has validated control/competencies 
to provide control of a developing or ongoing Major Accident or 
Environmental Event 

Mitigate The barrier is able by either system, procedure or competency to 
mitigate the consequences of a developing or ongoing Major 
Accident or Environmental Event 

Reduction The barrier is able by either system, procedure or competency to 
reduce or recover from the consequences of a developing or 
ongoing Major Accident or Environmental Event 

EER The barrier is designed to provide communication, evacuation, 
muster, escape, rescue or recovery during or after a Major Accident 
or Environmental Event 

 
Table 8  

System Comment 

Fire and smoke detection To be considered as part of the detection, mitigation and reduction 
barriers 

Active fire water systems and 
cascade systems 

To be considered as part of the control, mitigation, reduction and 
EER barriers 

Passive fire protection systems 
(including bulkhead) 

To be considered as part of the mitigation, control, reduction and 
EER barriers 

Alarms and communications To be considered as part of the control, mitigation, reduction and 
EER barriers 

Emergency shutdown, ballast and 
control systems 

To be considered as part of the mitigation, control, reduction and 
EER barriers 

Power supplies (UPS and 
redundancies) 

To be considered as part of the mitigation, control, reduction and 
EER barriers 

Portable firefighting equipment To be considered as part of control, mitigate, reduction and EER 
barriers 

Lifesaving facilities and equipment To be considered for the EER barrier 

Design, operations  and layout To be considered for the elimination, prevention, control , mitigation 
and EER Barriers 

HSE inputs, third part control and 
competence 

To be considered for the elimination, prevention, control , mitigation 
and EER Barriers 

Environmental equipment (e.g. 
SOPEP/ Spill kits etc.)  

To be considered for the prevention, mitigation and EER Barriers for 
MEI events 

When listed, these barriers were subject to review and ranking using the bowtie barrier 
acceptance and risk ranking matrices which are presented in Figures 4 and 5, and 
subsequently listed with assigned accountabilities within the appendix C of this report. 
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Figure 4 – Bowtie XP Barrier rating matrix 

 

 

 

 

 

 

 

 

 

 

 

 

 

Reliability / Ease of Use

Low Works < 75% of the time / Inadequate or no training - errors are probable.

Medium Works > 75% of the time / Personnel well trained
Reliability / Ease of Use

Low Medium High High Works > 99% of the time / No or simple human interaction
Low Very Poor Poor Poor

Implementation Medium Poor Good Good
High Poor Good Very Good

Implementation

Low In place < 75% of the time

Medium In place > 75% of the time

High In place > 95% of the time

BowTie Control Effectiveness Criteria
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Figure 5 - Barrier Coding based on assigned rating 

 

Effectiveness Illustration 
In place 

and being 
used 

Reliability Human Factors 

Very Good 

 
≥95% of 
the time 

Very 
Reliable 
(Works 
>99% of the 
time) 

No human involvement 
Simple instructions 
Easy to operate 
Intuitive 
Proven operator performance 
Errors practically impossible 

Good 

 
≥75% of 
the time 

Reliable 
(Works 
>95% of the 
time) 

Clearly defined task 
Defined operating procedures 
Trained and experienced operator 
Errors conceivable but unlikely 

Poor 

 
 
 
 
 
 

≤75% of 
the time  

Clearly defined task 
Defined operating procedures with some ambiguity or inadequacy 
Some trained and experienced operator 
Errors possible 

Very Poor 

 

≤50% of 
the time  

No Clearly defined task 
No defined operating procedures 
Not trained and experienced operator 
Errors likely/probable 
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The following bowties have been developed for the West Saturn which represent its normal 
drilling operations. 

Loss of Containment (includes fire and explosion events) 

 H-01 Hydrocarbons in Formation during Drilling 

 H-02 Hydrocarbons in Formation during Well Testing 

 H-03 Hydrocarbons in Sea Floor Infrastructure 

Fire and Explosion (non-process) 

 H-04 Combustible Materials (e.g. Accommodations, Machinery Space(s), Storage 
area(s)) 

 H-05 Explosives (e.g., Perforating Gun Charges) 

Dropped Objects 

 H-06 Objects Lifted at Height - Crane / Deck 

 H-07 Objects Lifted at Height - Derrick / Drill Floor 

Helicopter Transport 

 H-09 Air Traffic 

Mechanical Failure 

 H-11 Moving / Rotating / Pressurized Equipment 

Toxic Gas 

 H-12 Asphyxiates (e.g., Inerting Gases) 

Militant Activity  

 H-16 Security Issue 

Loss of Control / Integrity 

 H-08 Vessel on Location 

 H-10 Marine Traffic / Debris 

 H 13 Floating Vessel 

 H-14 Structured Vessel 

 H-15 Vessel Transit
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Loss of Containment (includes fire and explosion events) 

 H-01 Hydrocarbons in Formation during Drilling 

 H-02 Hydrocarbons in Formation during Well Testing 

 H-03 Hydrocarbons in Sea Floor Infrastructure 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Findings 

Section 4 

 

Iss 01 / Rev 01 Hard copies are not controlled Page 51 of 101 
Rev Date: 14th February 2018  Major Accident Hazard Risk Assessment (MAHRA) 

 

Fire and Explosion (Non Process) 

 H-04 Combustible Materials (e.g. Accommodations, Machinery Space(s), Storage 
area(s)) 

 H-05 Explosives (e.g., Perforating Gun Charges) 
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Dropped Objects 

 H-06 Objects Lifted at Height - Crane / Deck 

 H-07 Objects Lifted at Height - Derrick / Drill Floor 
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Helicopter Transport 

 H-09 Air Traffic 
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Mechanical Failure 

 H-11 Moving / Rotating / Pressurized Equipment 
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Toxic Gas 

 H-12 Asphyxiates (e.g., Inerting Gases) 
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Militant Activity  

 H-16 Security Issue 
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Loss of Control / Integrity 

 H-08 Vessel on Location 

 H-10 Marine Traffic / Debris 

 H 13 Floating Vessel 

 H-14 Structured Vessel 

 H-15 Vessel Transit 
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Table 6 – Consequence Summary Table 

The following table summarises the consequence outcomes of the MAH events following the 
bowtie analysis (semi quantitative) which has addressed the operational hazard management of 
the events underpinned by the existing West Saturn Safety and Risk studies. Full details of the 
assessment are recorded in the appendix of this report. From this, the assessment is derived that 
West Saturn sits within the tolerability level of ALARP. 

Consequence 
Risk 

People Environment Asset Reputation 
H-01 Hydrocarbons in Formation during Drilling 

Fire and Explosion due to the ignition of Hydrocarbon release to 
the rig D1 D1 D1 D1 

Release of Hydrocarbons to the sea (Subsea Blowout)  D2 D4 D3 

H2S Gas Cloud on the Rig (when applicable) D1   D1 

H-02 Hydrocarbons in Formation during Well Testing 

Fire and Explosion due to the ignition of Hydrocarbon release to 
the rig D1 D1 D1 D1 

Release of Hydrocarbons to the sea (Subsea Blowout)  D2 D4 D3 

H2S Gas Cloud on the Rig (when applicable) D1   D1 

H-03 Hydrocarbons in Sea Floor Infrastructure 

Release of Hydrocarbons to the sea (Subsea Blowout)   D2 D4 D3 

H-04 Combustible Materials (e.g. Accommodations, Machinery Space(s), Storage area(s)) 

Spreading of the fire to other areas   D4  

Personnel Impacted by the Fire (Heat, Smoke) D1   D1 

Total Power Failure   D4 D5 

H-05 Explosives (e.g., Perforating Gun Charges) 

Personnel Impacted by Projectiles E1   E1 

Impact Critical Systems / Structure   E4  

H-06 Objects Lifted at Height - Crane / Deck 

Impact to Personnel from Dropped Object D1   D1 

Divers under water struck by object E1   E1 

Load impacts Equipment on the Rig   C5 C5 

Load Impacts Rig   C5 C5 

Load Impacts Subsea Infrastructure  E2 E4 E3 

Load Drops on adjacent Vessel or Facility D1 D3 D4 D5 

H-07 Objects Lifted at Height - Derrick / Drill Floor 

Impact to Personnel from Dropped Object D1   D1 

Secondary Well Control Equipment damaged by Dropped Object  D4 D4 D5 

Load Impacts Rig   C5 C5 

Load Impacts Subsea Infrastructure  D2 D4 D3 

H-08 Vessel on Location 

Riser Failure  D2 D2 D5 

Subsea Equipment impacting Subsea Infrastructure  D2 D2 D5 

Collision with adjacent Facility D4 D3 D3 D4 
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Consequence Summary Table (continued) 

 
 

Consequence 
Risk 

People Environment Asset Reputation 
H-09 Air Traffic 

Helicopter impacts on Rig Structure D1 D4 D3 D1 

Fire / Explosion on the Rig D1 D1 D1 D1 

Impact on Personnel (Heli and Rig) D1   D1 

Helicopter Ditch into the Ocean D3 D4  D1 

H-10 Marine Traffic / Debris 

Riser Failure  D2 D2 D5 

Loss of Station Keeping   D4 D4 

Structural Failure  D3 D3 D4 

Direct Impact on personnel D4   D5 

Fire / Explosion on the Rig D1 D1 D1 D1 

H-11 Moving / Rotating / Pressurized Equipment 

Direct Impact on personnel D1   D1 

Impact Critical Systems / Structure   D5  

H-12 Asphyxiates (e.g., Inerting Gases) 

Asphyxiation D1   D1 

Personnel Stranded in a Confined Space D1   D1 

H-13 Floating Vessel 

Riser Failure  D2 D2 D5 

Flooding / Capsize Rig D1 D3 D1 D1 

Personnel struck by Shifting Deck Load D2   D5 

H-14 Structured Vessel 

Riser Failure  D2 D2 D5 

Loss of Stability   D5 D5 

Direct Impact on personnel D1   D5 

H-15 Vessel Transit 

Collision with other Marine Vessel D4 D3 D3 D4 

Collision with adjacent Facility D4 D3 D3 D4 

Grounding of the Rig  D2 D2 D3 
H-16 Security Issues 

Damage to asset - fire / explosion  D1 D1 D1 

Injury to personnel and/or fatalities D1   D1 

Well control incident  D3  D1 
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4.4 SECE/SCA Listing From the Bow Tie Process 

As part of the SECE listing it was necessary to ensure a degree of challenge, verification 
and assurance was applied before agreeing a selection and ranking against the barrier, 
rather than taking a subjective approach. The challenges listed below were undertaken 
during the overall hazard assessment process by discussion with Seadrill or 
documentation review. 

Barrier Challenge Result Comment 
BOP Maintenance and inspection 

regimes were discussed to 
confirm test frequency and 
functionality which was listed 
as a key barrier in the ranking 
process 

Selected document 
review found barriers 
assigned the correct 
level of criticality. 
Barrier assigned level 
confirmed 

Performance Standards 
being developed for this 
area and other identified 
SECE’s. 

ESD Functions Maintenance and inspection 
regimes were discussed to 
confirm test frequency and 
functionality which was listed 
as a key barrier in the ranking 
process 

All found to be in order 
and assigned the 
correct level of 
criticality. Barrier 
assigned level 
confirmed. 

Performance Standards 
being developed for this 
area and other identified 
SECE’s. 

Watertight 
Integrity 

Reviewed as part of the 
compartment survey and 
drawing review exercise 
against submitted West Saturn 
documentation and recent 
classification reports 

Found to be in order. 
Verification via 
Classification Hull and 
Survey reports 

Performance Standards 
being developed for this 
area and other identified 
SECE’s. 

Ballast systems Reviewed together with output 
from compartment review and 
submitted Seadrill / ABS 
documentation 

Systems found to be in 
order and recently 
reviewed as part of 
classification survey. 
Barrier assigned level 
confirmed 

Performance Standards 
being developed for this 
area and other identified 
SECE’s. 

Emergency 
Power 

Maintenance and inspection 
regimes were discussed to 
confirm test frequency and 
functionality which was listed 
as a key barrier in the ranking 
process 

Barrier rating accepted 
and verified as part of 
the compartment 
survey review 

Performance Standards 
being developed for this 
area and other identified 
SECE’s. 

Emergency 
Communications 

Reviewed and found to be 
acceptable from submitted 
drawings 

Assigned barrier 
agreed 

Performance Standards 
being developed for this 
area and other identified 
SECE’s. 

EER functions EER functions reviewed as 
part of the compartment 
review as well as submitted 
documentation relating to EER 
functions, drills, etc. 
 

Barrier rating accepted 
and verified as part of 
the compartment 
survey review.  

Performance Standards 
being developed for this 
area and other identified 
SECE’s. 

 

In addition to the above, a review of key equipment was conducted to ensure that SECEs 
identified during the overall hazard assessment process would be able to function if called 
upon during an MAH event, therefore providing further assurance with regards to barrier 
status. These are further detailed below. 
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Key Equipment 
Date of Last 

Function Test 
Function Test 

Passed? 

Date of last 
calibration / 
certification 

Certification No. 
Overdue Planned 

Maintenance tasks? 

Are there any 
Corrective 

Maintenance tasks 
raised that could 

affect its function? 

Main Deck Crane 1 08/11/17 to 22/11/17 Yes 08/11/17 to 
22/11/17 

550234-01-263-01 None None 

Main Deck Crane 2 08/11/17 to 22/11/17 Yes 08/11/17 to 
22/11/17 

550234-01-263-02 None None 

Main Deck Crane 3 08/11/17 to 22/11/17 Yes 08/11/17 to 
22/11/17 

550234-01-263-03 None None 

Main Deck Crane 4 08/11/17 to 22/11/17 Yes 08/11/17 to 
22/11/17 

550234-01-263-04 None None 

Helideck Service Crane 08/11/17 to 22/11/17 Yes 08/11/17 to 
22/11/17 

550234-01-263-05 None None 

Pipe Handling Crane 08/11/17 to 22/11/17 Yes 08/11/17 to 
22/11/17 

550234-01-263-08 None None 

BOP Gantry Crane 08/11/17 to 22/11/17 Yes 08/11/17 to 
22/11/17 

550234-01-263-07 None None 

Riser Gantry Crane 08/11/17 to 22/11/17 Yes 08/11/17 to 
22/11/17 

550234-01-263-06 None None 

Thrusters 20/08/17 Yes N/A ABS Annual Survey, July to 
Aug 17  

None None 

DP System 20/08/17 Yes N/A ABS Annual Survey, July to 
Aug 17 

None None 

ESD System 17/08/17 Yes N/A ABS Annual Survey, July to 
Aug 17 

None None 

Mud Pumps Weekly Warm Stack 
testing 

Yes Done as per 
Weekly Checklist 

N/A None None 

Active mud system tank 
sensors 

Weekly Warm Stack 
testing 

Yes Done as per 
Weekly Checklist 

N/A None None 

BOP 15/10/17 Yes N/A N/A done as part of Seadrill 
BOP Function Testing 

None None 
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Key Equipment 
Date of Last 

Function Test 
Function Test 

Passed? 

Date of last 
calibration / 
certification 

Certification No. 
Overdue Planned 

Maintenance tasks? 

Are there any 
Corrective 

Maintenance tasks 
raised that could 

affect its function? 

Fire Pumps Monthly PM Yes N/A Full test done during ABS 
Annual survey, July to Aug 
17 

None None 

H2S Detectors Tested during ABS 
Survey 

Yes N/A ABS Annual Survey, July to 
Aug 17  

None None 

Ballast Pumps Monthly PM Yes N/A Full test done during ABS 
Annual survey Aug 17 

None None 

Bilge Pumps Monthly PM Yes N/A Full test done during ABS 
Annual survey Aug 17 

None None 

All Lifeboats & Davits 18/03/17 to 28/03/17  Yes N/A 4474 to 4479 for the 6 
Lifeboats and Davits 

None None 

Fast Rescue Craft 18/03/17 to 28/03/17 Yes 18/03/17 to 
28/03/17 

4480 None None 

Main Engines  Monthly PM Yes Aug 17 Full load test done during 
ABS Annual survey Aug 17 

None None 

Main Generators Monthly PM Yes Aug 17 Full load test done during 
ABS Annual survey Aug 17 

None None 

Emergency Engine 20/08/17 Yes 20/08/17 ABS Annual Survey, July to 
Aug 17 

None None 

Emergency Generator 20/08/17 Yes 20/08/17 ABS Annual Survey, July to 
Aug 17 

None None 

PRVs 16/08/17 to 24/08/17 Yes 16/08/17 to 
24/08/17 

Annual test, Awaiting full 
report 

None None 

EX rated equipment 07/11/17 to 28/11/17 Yes 07/11/17 to 
28/11/17 

Annual test, Awaiting full 
report 

None None 

Emergency Comms. Tested during ABS 
Survey 

Yes N/A ABS Annual Survey, July to 
Aug 17 

None None 

Watertight doors Monthly PM done by 
Depts.  (Electrical, 
ERO and DPO) 

Yes N/A ABS Annual Survey, July to 
Aug 17 

None None 
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All the SECE and SCA’s that have been listed as having some, if not, a total effect on 
MAH/MEI management are shown below. These are clearly defined in the bowtie 
breakdowns and also take into consideration the SECE listing in the West Saturn 
Performance Standards. 

Table 9 SECE listing 

SECE List 
Environmentally 

Critical 
Components 

Critical Components SFI Tag No 

Structural 
Integrity of West 
Saturn Hull 

Hull and Structure  Hull and Structure 
 Substructure 

 2 
 253-A-105 

Structural 
Integrity of West 
Saturn Deck 

Material Handling 
Equipment 

 Decks 
 Drillfloor 
 Accommodation 

 851 
 851-A-111 
 253-A-110 

Cranes Hydraulic and 
diesel hoses 

 Deck Cranes 
 Helideck Crane 
 Cranes & Riser Bridge 

Cranes 
 Riser Gantry Crane 
 Crane BOP Gantry 
 Cranes 

 851-A-151 
 361-A-600 
 253-A-108 
 362-A-100 
 364-A-500 
 361 

Hoisting, Lifting 
& Manriding 

Hydraulic and 
diesel hoses 

 Derrick  
 Derrick Elevator 
 Crown Block 
 Crown Mounted 

Compensator 
 Active Heave 

Compensator 
 Travelling Block 
 Top Drive 
 Drill Line 
 Dead Line Anchor 
 Manrider Winches 

 851-A-314 & 851-A-
112 

 561-A-200 
 302-A-310 & 302-A-

320 
 302-A-200 
 302-A-100 
 303-A-001 
 313-A-100 
 317-A-200 
 317-A-100 
 365-A-300 

Navigation Aids None 

 Radar/DCU Units 
 Nav Bridge 
 UPS DP System 
 Nav Instrument Supply 
 Batteries Nav Aids 

 411-A-001 
 851-A-267 
 866-A-101 
 571-A-800 
 866-A-131 

DP, Propulsion, 
Towing and 
Mooring 
Systems 

None   Thrusters 1-6 
 DP Operator Stations 

 635-A-100 to 635-A-
600 

 408-A-100 

Watertight 
Integrity Hull and Structure 

 Watertight Doors 
 Weathertight & Gas 

Tight Doors 

 513-A-110 
 513-A-120 

Fire & Gas 
Detection 
System 

None 

 Fire Detection Panel 
 Fire Detection Loops 
 H2S Detection System 
 HC Detection System 
 Portable Gas Detectors 
 Oxygen Detection 

System 

 811-A-001 
 811-A-002 
 811-A-120 
 811-A-130 
 503-A-306 
 811-A-160 

Drilling 
Instrumentation None  Drilling Control  311-A-001  
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ESD System None 

 ESD Pushbuttons 
 Emergency Shutdown 

System 
 Emergency Shutdown 

Abandon Vessel 
 Field Station Control 

Cabinet 

 812-A-020 
 812-A-001 
 812-A-010 
 812-XC-001 

Primary Well 
Control System 

All Critical 
components 

 Bulk Storage and Mud 
Tanks 

 Dry Bulk Storage 
 Mud Process 
 Active Tanks/Mud 

Pumps 
 Mud Pumps 
 Mud Module 
 Mud Process Module 
 Cement Unit Package 

(3rd Party)* 

 851-A-241 
 851-A-242 
 851-A-121 
 851-A-141 
 325-A-001 
 851-A-361 
 851-A-363 
 3D71101 

Secondary Well 
Control System 

All Critical 
components 

 LMRP Connector 
 Annulars 
 Lower BOP Stack & 

Some Components 
 Wellhead Connector 
 PODs, BOP Control 
 BOP HPUs 
 Conduit and Hotline 
 Reels Mux Cable 
 BOP Control Panels 
 ROV Control Panels 
 Accumulators 
 BOP System UPS 
 Choke & Kill Manifold 
 Mud Gas Separator 
 Diverter & Diverter 

Running Tool 

 331-A-110 & 331-2-A-
110 

 331-PC-100 & 331-
PC-110 & 331-2-PC-
100 & 331-2-PC-110 

 331-A-200 & 331-2-A-
200 

 331-XX-035 & 331-2-
XX-035 

 332-A-200 & 332-2-A-
200 

 3D32206 
 332-A-100 
 332-A-900 
 332-IP-100 
 332-PU-002 & 332-2-

PU-001 & 332-PU-001 
& 332  -2-PU-002 

 332-VX-010 & 332-VX-
011 &332-2-VX-010 

 332-EI-001 
 336-A-100 
 336-A-200 
 3D34201 & 334-A-200 

Marine Riser 
Package 

All Critical 
components 

 Lower & Upper Flex 
Joints 

 Marine Riser System 
 Telescopic Joints 
 Spider, Riser 
 Gimbal, Riser 
 Running Tools 
 Riser Adapters 
 

 
 335-XX-001 & 335-XX-

002 & 335-2-XX-002 
 335-A-110 & 335-A-

120 
 335-A-210 & 335-A-

220 
 335-XX-004 
 335-XX-003 
 335-XX-801 & 335-XX-

802 
 335-A-400 & 335-2-A-

400 
 

Well Testing 
Equipment Burner Booms  Burner Booms  372-A-100 

 372-A-200 
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 Well Testing Package 
(3rd Party)*  

General Alarm None  General alarm system 
 PA/GA system A&B 

 425-A-200 
 425-A-100 to 425-A-

102 

Emergency 
Communications None 

 GMDSS 
 Inmarsat C 
 Master Clock System 
 Weather Facsimile 
 Recorder Voyage data 
 AIS 
 Helideck Monitoring 
 NAVTEX receiver 
 Portable VHF 

 421-AA-101 & 421-AA-
102 

 421-A-200 
 417-KX-100 
 417-YR-200 
 417-YR-400 
 417-YK-500 
 417-YR-100 
 417-YR-300 
 422-ET-201 to 422-ET-

209 

HVAC None 

 Fire Dampers 
 Air Handling Units and 

Refrigeration Plants 
 Fans and Motors 

 575-A-101 & 575-A-
201 & 571-A-800 

 571-A-100 to 571-A-
500 

 571-A-700 

Active Fire 
Protection 

None only 
consideration for 
fire water run off 
covered by drains 

 Fire Pumps 
 Fire Hydrants 
 Fire Fighting - 

Watermist 
 Main CO2 and Local 

Systems 
 Portable extinguishers 
 Helideck Foam System 
 Foam Stations 

 813-P-112 & 813-P-
122 & 813-P-123 

 813-A-106 
 813-A-003 
 815-A-100 to 815-A-

400 
 505-A-510 & 505-A-

520 & 505-A-530 
 816-A-300 
 3D9302001 to 

3D9302006 

Muster Locations 
& Escape 
Routes  

None 

 Emergency Lightning 
and Lightning Signal 
Columns 

 Muster Stations 
 Stations, Kits, Rescue, 

Stretchers 

 875-A-130 & 875-A-
203 & 425-A-203 

 425-A-216 & 425-A-
217 & 425-A-220 & 
425-A-221 

 504-A-100 to 504-A-
300 

Ballast System All Critical 
components 

 Ballast water pumps 
 Ballast Tank System 
 Ballast Control Console 

 801-P-121 & 801-P-
122 & 801-P-123 

 285-A-100 
 425-XK-501 

Bilge System All Critical 
components 

 Bilge Tanks 
 Bilge Piping & Valves 
 Bilge Water Separator 
 Bilge Pumps 
 Drains (Non-

Hazardous) 

 803-A-100 
 803-A-200 
 803-A-330 
 813-P-212 & 813-P-

213 813-P-222 & 813-
P-232 

 804-A-220 

Passive Fire 
Protection None 

 Fire Retardant Doors 
 Bulkheads and 

Windows  

 514-A-103 & 513-A-
130 

 51 
Hazardous 
Drains 

All Critical 
components  Oily Water Separator  803-A-320 

Emergency 
Lighting None 

 UPSs 
 Lighting Emergency 

Boards 

 866-A-128 to 866-A-
130 
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  Lightning Signal 
Columns 

 875-A-130 & 875-A-
203 

 425-A-203 

Evacuation and 
Escape Systems None 

 Lifeboats 1-6 
 Davits Winch and 

Assembly 
 Liferafts 

 

 501-A-100 to 501-A-
600 

 501-A-140 to 501-A-
640 & 501-A-141 to 
501-A-641 

 502-A-001 

Rescue and 
Recovery 
Equipment 

None 

 Lifejackets 
 Lifesaving, Safety & 

Emergency Equipment 
 FRC 
 Davit FRC 
 Lifebuoys & Jacobs 

Ladders 
 SCBA'S 
 Fire Lockers, Firemen 

suits & equipment 

 503-A-302 
 503-A-304 & 503-A-

305 
 503-A-101 & 2252169-

24322 
 503-A-104 
 503-A-301 
 505-A-420 
 505-A-100 

CCTV None 
 Hull camera stations 
 Topside camera 

stations 

 428-A-100 
 428-A-200 

Helideck Drains 

 Helicopter Platform 
Deck 

 Helicopter Platform 
Lightning 

 566-A-100 
 566-A-400 

Power 
Management None  Main Diesel Engines 

 Main Generators 

 651-A-011 & 651-A-
012 & 651-A-031 to 
651-A-034 

 651-A-013 & 651-A-
014 & 651-A-033 & 
651-A-034 & 651-A-
053 & 651-A-054  

Emergency 
Power 

All components for 
spill management 

 Emergency diesel 
engine 

 Emergency Generator 
 Batteries and Chargers 

 665-A-100 
 665-A-200 
 866-UB-101 to 866-

UB-131 

Pressure Relief 
and Safety 
Valves 

None 

 Pressure Safety valves 
Accumulators, 
Compressors, APVs 
and others 

 Pressure Relief valves 
– Compressors (service 
air), SP Manifold and 
others 

 Mud Pump PRVs 

 314-PSV-001 to 314-
PSV-064 & 315-PSV-
001 to 315-PSV-024 & 
332, 334, 335, 336 and 
others 

 325-PSV-691 & 325-
PSV-791 & others  

 325-A-012 

Control of 
Ignition None 

 Hazardous areas 
Hazardous (Ex) 
Equipment 

 Lightning protection 

 851 
 852 

MPD Package All critical 
components 

 MPD Flow Spool 
 MPD Drill String 

Isolation Tool (DSIT) 
 MPD Rotating Control 

Device (RCD) 

 339-A-110 
 339-A-120 
 339-A-130  
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The above SECE’s have been subjected to further review to develop Performance 
Standards which is covered by a separate report. The overall SECE listing process has 
been captured in Figure 6 and the SECE Interdependencies in Figure 7. 

Table 10 provides an outline on those SCAs identified and their areas of barrier 
management. Unlike the engineered SECEs, these SCAs are multi-functional in their 
application as they can influence Elimination, Prevention, Control, Detection, Mitigation 
and EER.  

These are further discussed in Appendix C of the report by activity, responsibility and 
control measure linked to the bowtie barriers. 

Table 10 – SCA Categories 

Category SCA 

Inspection Asset Integrity Management 

Lifting Appliance certification/approval 

Procedural PTW 

HSE Policies & Requirements 

HSE Case 

Seadrill Codes, Procedures and Standards 

Competence Seadrill Personnel 

Contracted Personnel 

Specific training needs (HSE, operations, etc.) 

Third Party Contractor Management 

SIMOPS 

Regulatory Submissions or Statutory Requirements 
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Figure 6 SECE listing summary 
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Figure 7 SECE Interdependencies for West Saturn 
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4.5 Existing West Saturn Risk and Safety Studies 

This section of the MAHRA provides detail of the review of existing Safety and Risk studies 
that have been conducted for the West Saturn that are of a Quantitative nature to support 
the design process and ensuring an ALARP design and subsequent operating condition 
for the vessel. 

The review output was fed into the HazId and the bowtie barrier review to add substance 
to the: 

 Ranking and confirmation of integrity of design 

 Safety System design and functionality in the context of a MAH event 

 General risk and safety sensitivities to Personnel and asset 

The results of the overall risk assessment may be presented as follows for West Saturn: 

Fatal Accident Rate 

Risk to personnel expressed as Potential Loss of Life (PLL) and Fatal Accident Rate (FAR) 
are presented in the following table. The results provided relate to 12 months of operation 
constituting the highest plausible risk. 

 
                Potential Loss Of Life (PLL ) and  Fatal Accident Rate (FAR) 

 
 
 
 
 
 
 
 
 

 
Average FAR, 12 Month Period 
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As presented the average FAR for West Saturn is 1.71 calculated for a 12 month period. 
This is within the Risk Acceptance Criteria of 10 for average FAR. 

The main risk contributor is occupational accidents followed by blowout and well events 
and helicopter events. 

The risk due to blowouts and well releases is mainly related to immediate fatalities in the 
A3 Moonpool and derrick area, and escape fatalities from A2 Mud module, A4 Piping and 
well test area and A5 Hull.  

The risk due to process events is mainly related to immediate fatalities in A4 Piping and 
well test area and escape fatalities from A5 Hull 

IRPA for most exposed group (GIR)  

Five personnel groups are defined for West Saturn:  

 Driller  

 Specialist  

 Deck  

 Marine  

 Admin  

Risk to most exposed group expressed as IRPA/GIR is presented in the following figures. 

 
IRPA per personnel group, 12 month period (GIR) 
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IRPA per personnel group (GIR) 
 
 
 
 
 
 
 
 
 
 
 
 
 

As presented the GIR per personnel group for most exposed group (Driller) is 1.14E-04 
calculated for a 12 month period. Given the Risk Acceptance Criteria of 1E-03 for IRPA for 
most exposed group, the case considered is well below the acceptance criteria. 

Safety Function Impairments 

The Safety functions defined for West Saturn are:  

 Escape ways;  

 Temporary Refuge;  

 Both lifeboats/Evacuation;  

 Lifeboat aft;  

 Lifeboat bow.  

For each safety function the total impairment frequency of an accidental event shall not 
exceed 1E-04. The following accidental events have been identified on West Saturn:  

 Fire  

 Explosion  

 Ship collision  

Earthquake is usually considered in risk analyses, but as the unit is drillship, earthquake 
is considered not to impair any of the safety functions on the unit. 

The Safety Function Impairment Frequency (SFIF) results for West Saturn are presented 
in the following tables and figures. 
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Safety Function Impairment Frequency – Escape ways (annual Frequency) 

 

 

 

 

 

 

 

 

 

 

Impairment of Escape ways on West Saturn. 

 

 

 

 

 

 

 

 

 

 

 

 

Fires and explosion can result in impairment of Escape ways. Only process and well 
events contribute to impairment of Escape ways. Fires in other areas like the machinery 
room and LQ will only have local effects, and impairment of Escape ways in the vicinity 
(area) of the event is not considered in the risk assessment.  

As illustrated in Figure above fires result in impairment of Escape ways with annual 
frequencies below the acceptable limit of 5E-04 for all areas. The highest impairment 
frequency is from the area A5-Hull. The largest contributor to impairment of Escape ways 

from the A5-Hull is early ignited fires topside.  
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Area A2, A4 and A5 are in the ALARP region and is impaired due to fires related to the A3 
Moonpool and derrick area.  

Impairment frequencies for the other Main Safety Functions are displayed in the following 
table and figure. 

           Main Safety Function Impairment Frequency 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

With reference to the above table and figure and the given the Risk Acceptance Criteria 
limit of 5E-04 per year for SFIF, all the Safety Functions presented above meet the 
Acceptance Criterion. 



 
Findings 

Section 4 

 

Iss 01 / Rev 01 Hard copies are not controlled Page 75 of 101 
Rev Date: 14th February 2018 Major Accident Hazard Risk Assessment (MAHRA) 

 

4.5.1 Change Process 

As part of the review the West Saturn Management of change records and support 
drawings, etc. were reviewed to look at any significant changes to the design since the 
Safety and Risk studies were undertaken.  

As well as this due consideration was given to the intent and requirement for hazard 
management as listed in the: 

 IADC HSE Case Guidance 2015 

 Seadrill Internal Directive  

From the review process other than the new installation of the MPD package which has 
been assessed and reviewed no other significant changes have been recorded that would 
impact upon the studies and their conclusions. 

4.5.2 Outstanding Recommendations 

The Safety and Risk studies did list a series of recommendations which have been 
reviewed alongside the MAHRA. Many of these related to the operational status and 
procedures which have clearly been addressed within the existing Seadrill Management 
and operating procedures, etc. 

For Fire and Explosion some concern was raised that access to the TR has the potential 
to be impaired due to smoke/gas or high temperatures when the release is located at upper 
deck elevation or in the moonpool. Whilst this is an event that could occur the frequency 
is regarded as being as such that it would not impair the TR function in the 1 hour event, 
only if it is a catastrophic not credible consequence. 

From the MAHRA assessment it was noted that redundancy in the EER exists to allow 
evacuation and muster, and the EERA report further concludes that the EER 
arrangements on the installation is generally good. 

The following tables record the review process for the underpinning Safety and Risk 
studies. 

4.5.3 Studies review 

The following studies have been subject to review and input into the MAHRA: 

 West Saturn Hazard Register 

 Quantitative Risk Analysis - ST-05044-2, Rev 3.0, September 2014 by SafeTec 

 Escape, Evacuation and Rescue Analysis - ST-05044-3, Rev 4.0, October 2014 by 
SafeTec 

 FMECA of Ballast System - ST-05044-4, Rev 2.0, March 2013 by SafeTec 

 FMECA of Power Supply System - ST-05044-5, Rev 2.0, March 2013 by SafeTec 

 FMECA of Well Barriers - ST-05044-6, Rev 2.0, March 2013 by SafeTec 

 Emergency System Survivability Analysis - ST-05044-7, Rev 4.0, October 2014 by 
SafeTec 
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STUDIES UNDERTAKEN SUMMARY OF COVERAGE 

QRA – Main Report 

Quantitative Risk Analysis - ST-05044-2, 
Rev 3, September 2014 by SafeTec 
 
QRA report and appendix Doc. No. ST-
20886-RA-1-Rev00 2007 by SafeTec 

The review of the QRA studies and its appendices have produced results 
covering identified fire and explosion risk and associated sensitivities. 

In general both reports have listed a degree of ALARP compliance.   

This was further supported by the Technical Note provided by SafeTec 
(Doc. No. ST-06700-1) 09/10/2014. 

QRA - Explosion Assessment 

Quantitative Risk Analysis - ST-05044-2, 
Rev 4, October 2014 by SafeTec – 
Appendix B 
 

A full probabilistic explosion analysis has not been carried out and the data 
from the MOSVOLD design 2006/2007 models used as the baseline for the 
study.  
 
In addition where simulations have not been carried out in the 2006/2007 
reports further assessments are based on a qualitative assessment and 
experience with similar concepts.  
Gas (CFD) simulations for fire and smoke have been taken from the 
MOSVOLD 2006/2007 and used for West Saturn. 

The study divides the West Saturn (based on the 2006/2007 MOSVOLD 
design study) into 5 geometrical areas.  

This was further supported by the Technical Note provided by SafeTec 
(Doc. No. ST-06700-1) 09/10/2014. 

QRA - Fire Assessment  

Quantitative Risk Analysis - ST-05044-2, 
Rev 2.0, March 2013 by SafeTec – 
Appendix H 
 

Data from the MOSVOLD design 2006/2007 models used as the baseline 
for the study. In addition where simulations have not been carried out in the 
2006/2007 reports further assessments are based on a qualitative 
assessment and experience with similar concepts. 

Impairment to safety functions is listed form the events modelled to the TR, 
muster areas and lifeboats. 

This was further supported by the Technical Note provided by SafeTec 
(Doc. No. ST-06700-1) 09/10/2014. 

QRA – Blowout and Well Release 
Quantitative Risk Analysis - ST-05044-2, 
Rev 2.0, October 2014 by SafeTec – 
Appendix C 

Provides frequencies based on SINTEF references for GOM and North Sea 
as a baseline which has been used for Blowouts linked to the modelling of 
the blast and fire scenarios. 

This was further supported by the Technical Note provided by SafeTec 
(Doc. No. ST-06700-1) 09/10/2014. 

QRA – Dropped Objects, Ship 
Collison, Loss of stability 
Quantitative Risk Analysis - ST-05044-4, 
Rev 4, October 2014 by SafeTec – 
Appendix D,E and F 

Comments similar to that of the HazId process in determining MAH events 
and their consequence/contributions to fire and blast. 

This was further supported by the Technical Note provided by SafeTec 
(Doc. No. ST-06700-1) 09/10/2014. 

ESSA 
Emergency System Survivability Analysis 
- ST-05044-7, Rev 4, October 2014 by 
SafeTec 

The ESSA follows the grouped scenarios that are the MAH events and 
within these break down systems and vulnerabilities.  

This was further supported by the Technical Note provided by SafeTec 
(Doc. No. ST-06700-1) 09/10/2014. 

EERA 
Escape, Evacuation and Rescue Analysis 
- ST-05044-3, Rev 4, October 2014 by 
SafeTec 

The EERA is based on the 2006/2007 MOSVOLD study. 
 
This was further supported by the Technical Note provided by SafeTec 
(Doc. No. ST-06700-1) 09/10/2014. 

FMECA 
Failure Modes, Effects and Criticality 
Analysis – ST-05044-4 Rev 3.0, ST-
05044-5 Rev 3.0, ST 05044-6 Rev 2 

The FMECA documents the functions and boundaries of the Ballast, Power 
Supply and Primary and Secondary Well barriers, and assesses the failure 
modes, effects, and criticality including the ability of the systems to perform 
their function during credible MAEs for which it may be required. 
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4.6 ESS, EER and DSHA’s  

As part of the bowtie assessment, barrier analysis and SECE/SCA listing, due attention 
has been made to the Industry focus on Escape, Evacuation and Rescue Analysis (EERA) 
as well as Essential Systems Survivability Assessment (ESSA). In addition to this, as part 
of the overall hazard assessment and ESS/EER review, a listing of DSHA’s (Defined 
Situations of Hazards and Accidents) have been established for furtherance in the West 
Saturn ERP and drills and exercises programme. The DSHA’s are also highlighted on the 
SECE Performance Standards for applicable systems.  

As outlined in section 4.5 due consideration was given to the existing studies for West 
Saturn undertaken as part of the design process. The information gained supported the 
layout, verification and validation of critical systems, their functionality as well as recovery 
aspects in an MAH event. 

As part of this MAHRA study a review of the EER and ESS standard goals have been 
undertaken alongside the compartment (physical) review and the barrier (control and 
recovery) assessment process. 

4.6.1 ESS 

The bowtie barrier assessment reviewed all equipment (SECE) barriers against a range of 
threats and consequence of potential MAH events which have been rated accordingly for 
their availability to function in such events for the time required for control and / or recovery. 

The following table (Table 11) is representative of selected equipment reviewed as part of 
the bowtie barrier analysis and assessment process. 
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Table 11 Selected ESS Functionality 

Equipment Bowtie Barrier 

(SECE or SCA) 

Function MAH 

Consequence 

Impairment Design and 

Management 

Survivability 

Fixed Fire Protection 
including hydrants, 
deluge and sprinkler 
 

Yes 

SECE 
To rapidly supply firewater to areas on the 
platform in the event of fire, at the required 
application rate, so as to minimise the 
likelihood of escalation into a major 
hazardous event and to allow time for 
escaping personnel 

 Fire and 
explosion 
events 

Only in catastrophic 
event from blowout 
and escalation 
 

 Protected from dropped 
objects 

 Layout and design 
considerations for 
positioning 

 Under maintenance and 
inspection regimes 

 Confirmed for all MAH 
events in the 2014 
ESSA study 

 Will support 
control and 
recovery barriers 
in identified MAH 
events 

 System has 
redundancy 

Passive Fire Protection Yes 
SECE 

To provide a reliable, secure and effective 
system that shall prevent failure of critical 
components when exposed to fire, for a 
predetermined period of time. 
 
 

 Fire and 
explosion 
events 

Only in catastrophic 
event from blowout 
and escalation 

 Layout and design 
considerations for 
positioning 

 Under maintenance and 
inspection regimes 

 Rated as required and 
certified 

 TR is fire rated. 

 Will support 
control and 
recovery barriers 
in identified MAH 
events 

 System has 
redundancy 

 Provides 
protection to 
areas identified at 
risk from fire 
events 

Well Control 
BOP and Drilling control 
and management  
systems (functional and 
emergency) 

Yes 
SECE 
SCA 

To rapidly isolate  facilities under abnormal 
conditions from large hydrocarbon inventory 
and minimise the likelihood of escalation into 
a major hazardous event; and to limit the 
duration of any such event should it occur 

 Fire and 
explosion 
events 

 Ship Collision 

Only in catastrophic 
event from blowout 
and escalation. 
 

 Protected from dropped 
objects 

 Layout and design 
considerations for 
positioning 

 Under maintenance and 
inspection regimes 

 Confirmed for all MAH 
events in the 2014 
ESSA study 

 Will support 
control and 
recovery barriers 
in identified MAH 
events 

 System has 
redundancy and 
failsafe capacity 

ESD Yes 
SECE 
SCA 

Provides facilities which detect abnormal 
conditions and initiate appropriate shutdown 
and isolation actions to minimise the 
likelihood of escalation into a major 
hazardous event and to minimise the 
duration of any such event. 

 Fire and 
explosion 
events 

 Ship Collision 

Only in catastrophic 
event from blowout 
and escalation 
 

 Layout and design 
considerations for 
positioning 

 Under maintenance and 
inspection regimes 

 Confirmed for all MAH 
events in the 2014 
ESSA study 

 Will support 
control and 
recovery barriers 
in identified MAH 
events 

 System has 
redundancy and 
failsafe capacity 
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Equipment Bowtie Barrier 

(SECE or SCA) 

Function MAH 

Consequence 

Impairment Design and 

Management 

Survivability 

Flare / Boom / Diverter Yes 
SECE 

To rapidly divert / release inventory under 
abnormal conditions so as to minimise the 
likelihood of escalation into a major 
hazardous event; and to limit the duration of 
any such event should it occur 

 Fire and 
explosion 
events 

Only in catastrophic 
event from blowout 
and escalation 
 

 Layout and design 
considerations for 
positioning 

 Under maintenance and 
inspection regimes 

 Will support 
control and 
recovery barriers 
in identified MAH 
events. 

Fire and  Gas detection  Yes 
SECE 

Provides an early warning to personnel of 
potentially dangerous situations in terms of 
flammable or toxic atmospheres (gas) or 
fires and to enable automatic initiation of 
remedial actions to avoid / minimise 
escalation of events, e.g. initiate relevant 
shutdown and depressurisation 

 Fire and 
explosion 
events 

Only in catastrophic 
event from blowout 
and escalation 
 
 

 Layout and design 
considerations for 
positioning 

 Under maintenance and 
inspection regimes 

 Testing programme 
 Confirmed for all MAH 

events in the 2014 
ESSA study 

 Will support 
control and 
recovery barriers 
in identified MAH 
events 

 System has 
redundancy. 

Emergency Power 
Supply 

Yes 
SECE 

To supply power to the critical systems 
following loss of main power generation and 
supply essential loads which cannot tolerate 
interruption 

 All Only catastrophic 
event escalation. 
Single MAH event 
regarded as controlled 
for Emergency Power 
to allow EER functions 

 Location of the 
emergency diesel 
generators and UPS 
systems  

 Emergency power 
supply is available with 
battery backup / 
redundancy required to 
provide power supply 

 Confirmed for all MAH 
events in the 2014 
ESSA study 

 Will support 
control and 
recovery barriers 
in identified MAH 
events 

 System has 
redundancy 

Control of Ignition Yes 

SECE (Design) 
Provision of reliable and suitable equipment 
(mechanical, electrical, instrumented) 
throughout the platform either during normal 
operations or during a process upset or 
release, the equipment does not constitute a 
primary ignition source 

 Fire and 
Explosion 
events 

Gas release 
escalating events 

 Part of design profile of 
equipment, layout and 
general vessel 
functionality 

 Will perform as part of 
integrated systems and 
EX rated equipment will 
provide protection in 
areas of high potential 
MAH gas release 

 Under maintenance and 
inspection regimes 

 Will function as 
designed and 
mitigate against 
ignition potential 

 Fail safe capacity 
on required 
equipment 

Hydrocarbon / Fluids 

containment 

Yes 

SECE 

Appropriate and effective pressure 
containment systems and process 
equipment that shall eliminate or minimise 
likelihood of release of hazardous material or 
loss of containment 

 Fire and 
Explosion 
events 

Not seen as an issue  Part of design profile of 
equipment, layout and 
general vessel 
functionality. 

 Will function as 
designed and 
mitigate against 
ignition potential 
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Equipment Bowtie Barrier 

(SECE or SCA) 

Function MAH 

Consequence 

Impairment Design and 

Management 

Survivability 

 Will perform as part of 
integrated systems. 

 Under maintenance, 
testing and inspection 
regimes 

 Fail safe capacity 
on required 
equipment 

HVAC Yes 

SECE 

All required areas of the vessel are 
adequately ventilated during normal 
operations such that 
ambient conditions are compatible with the 
presence of personnel i.e. breathable 
Enclosed areas are separated from potential 
flammable gas releases 

 Fire and 
Explosion 
events 

 Toxic Gas 

Only on escalating 
smoke or toxic gas 
generated event. 
Will function as 
required with 
interdependencies on 
the Power supply and 
Fire / Gas / ESD 
functions 

 Part of design profile of 
equipment, layout and 
general vessel 
functionality. 

 Will perform as part of 
integrated systems. 

 Under maintenance, 
testing and inspection 
regimes 

 Confirmed for all MAH 
events in the 2014 
ESSA study 

 Will support 
control and 
recovery barriers 
in identified MAH 
events 

 Support systems 
have redundancy 

Station keeping and 

propulsion systems 

Yes 

SECE 

SCA  

Provide secure, effective and appropriate 
systems which will minimise the risk of loss 
of station keeping or propulsion 

 Fire and 
Explosion 
events 

 Marine 
impacts 

 Ship Collision 
 Structural 

Failure 

Explosion, jet fire or 
thermal radiating 
event, or structural 
impairment from 
collision/ loss of 
stability. Will function 
as required with 
interdependencies on 
the Power supply or 
DP system 
redundancies 

 Will perform as part of 
integrated systems. 
Under maintenance and 
inspection regimes 

 Testing programme 
 DP FMECA in place 

with certification 
 Confirmed for all MAH 

events in the 2014 
ESSA study 

 Will support 
control and 
recovery barriers 
in identified MAH 
events 

 Support systems 
have redundancy. 

 Redundancy in 
arrangements to 
support EER / 
Stability 

Hull and Watertight 

Integrity 

Yes 

SECE 

 

Maintain integrity for 1 hour in an MAH event 
to allow timely EER Reponses  

 Fire and 
Explosion 
events 

 Marine 
impacts 

 Ship Collision 
 Structural 

Failure 

Only in catastrophic 
event from blowout 
and escalation. 
Ship collision 

 Will perform as part of 
Design. 

 Under maintenance and 
inspection regimes 

 Class certification 

 Will support 
control and 
recovery barriers 
in identified MAH 
events 
 

Derrick and Cranes Yes 

SECE 

Cranes provide a safe method to transfer 
loads around the vessel and to and from 
supply vessels 
Derrick and related equipment provide a 
means of handling equipment within the drill 
floor operations 
 

 Fire and 
Explosion 
events as an 
initiating 
threat 

 Dropped 
Objects 

Fire and explosion 
escalating events or 
progressive structural 
failure. Will function as 
required with 
interdependencies on 
the Power supply 

 See more as threat 
initiating events rather 
than a consequence 
related measure 

 Will support 
control and 
recovery barriers 
in identified MAH 
events 

 Support systems 
have redundancy 
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Equipment Bowtie Barrier 

(SECE or SCA) 

Function MAH 

Consequence 

Impairment Design and 

Management 

Survivability 

  Structural 
Failure 

 
 

Helideck and equipment Yes 

SECE 

Allow a controlled evacuation of non-
essential personnel via helicopter which is the 
preferred means of escape. The helideck 
shall be capable of supporting itself and able 
to withstand all normal and defined heavy 
landings in all relevant operational conditions, 
and to provide an obstacle free zone, 
enabling a clear approach to facilitate the 
take-off and landing of helicopters 

 Fire and 
Explosion 
escalating 
event 

 Toxic Gas 
 Ship Collision 
 Structural 

Failure 

If the Helideck is 
impaired there are 
other means of 
evacuation 

 Helideck and its Rescue 
and Fire Fighting 
Facilities are in 
accordance with CAP 
437 

 Confirmed for all MAH 
events in the 2014 
ESSA study 

 Will support 
control and 
recovery barriers 
in identified MAH 
events 

 Other EER 
support facilities 
available if 
Helideck impaired 

Temporary Refuge Yes 

SECE 

The provision of personnel protection for 
MAHs for a sufficient duration for muster, 
assessment and should the need arise safe 
evacuation from the vessel from either 
primary or secondary means 

 All See EER Table 12 
 
Would fail in 
catastrophic event for 
fire 

 Designed with support 
systems to sustain life 
to aid muster and 
evacuation 

 Maintenance and 
inspection regime 

 Drill and inspections 
 Confirmed for all MAH 

events in the 2014 
ESSA study 

 TR is fire rated. 

See EER Table 12 

Evacuation Systems Yes 

SECE 

To provide reliable, secure and effective 
equipment for means of personnel 
evacuation and escape during an 
emergency 

 All See EER Table 12 
Could be impaired in 
catastrophic event for 
fire 

 See EER Table 12 for 
functional and design 
goals 

 Confirmed for all MAH 
events in the 2014 
EERA study 

See EER Table 12 

Escape Routes Yes 

SECE 

To provide routes that allow personnel to 
move away safely from the effects of a 
hazardous event in their vicinity and to 
continue their movement in safety along 
readily identifiable access routes to the 
Muster Areas and evacuation points 

 All See EER Table 12 
Could be impaired in 
catastrophic event for 
fire 

 Lifeboats, davits and 
launching mechanisms 
and safety appliances 
placed at areas of 
escape from MAH 
events 

 Redundancy exists. 

See EER Table 12 

EER equipment 

 

Yes 

SECE 

SCA (ERP) 

To provide reliable, secure and effective 
equipment for tertiary means of personnel 
evacuation and escape during an 
emergency 

 All See EER Table 12  Life rafts, Ropes, Nets 
and Lifebuoys diversely 
placed at areas of 
escape from MAH 
events 

 Redundancy exists 

See EER Table 12 
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Equipment Bowtie Barrier 

(SECE or SCA) 

Function MAH 

Consequence 

Impairment Design and 

Management 

Survivability 

Communications Yes 

SECE 

Provide reliable facilities which allow 
communication in the event of an emergency 
condition on the platform. Emergency 
communication and telecommunication 
systems shall be designed to permit the 
Installation Manager to be able to rapidly 
evaluate the magnitude of an emergency 
situation and initiate and co-ordinate relevant 
emergency response actions, both internally 
and externally 

 All See EER Table 12  See EER Table 12 for 
functional and design 
goals 

 Confirmed for all MAH 
events in the 2014 
ESSA study 

See EER Table 12 

Lighting Yes 

SECE 

Provide facilities with a reliable and secure 
system of illumination of all escape routes 
and access points which shall allow safe 
escape to muster areas and evacuation from 
the vessel in the event of loss of normal 
vessel lighting. 

 All Redundancy in the 
system will allow 
adequate lighting for 
EER functions in the 
identified MAH events. 
Only a catastrophic 
event would impact as 
it will all vessel 
functions 

 Essential and 
emergency lighting 
provided to permit safe 
egress during escape 
and evacuation in the 
event of loss of normal 
power, by means of 
emergency power 
generation and integral 
battery backed 
fluorescent fittings 

 Testing and 
maintenance regime 

 Confirmed for all MAH 
events in the 2014 
ESSA study 

 Anticipated to be 
able to continue a 
functional EER 
role within the 
identified MAH 
events 

General Alarm Yes 

SECE 

Provides reliable, secure and effective 
systems for alerting personnel to the 
existence of an emergency and for 
communicating additional information to 
personnel during, or after, a major hazard 
incident.  

 

 All Redundancy in the 
system will allow 
adequate functionality 
via the diverse 
equipment for EER 
functions in the 
identified MAH events. 
Only a catastrophic 
event would impact as 
it will all vessel 
functions 

 Emergency power 
generation and integral 
battery backed. 

 Testing and 
maintenance regime 

 Anticipated to be 
able to continue a 
functional EER 
role within the 
identified MAH 
events 

NAVAIDS Yes 

SECE 

To alert marine vessels and aircraft of the 
position of the facility such that they may 
take timely action to avoid the area. 

 Ship Collision 
 Helicopter 

events 
 Loss of transit 

Not seen as an issue 
with the indented MAH 
events other than 
internal system failure 
being a threat  

 Essential and 
emergency lighting 
provided 

 Testing and 
maintenance regime 

 Will provide 
control barrier 
assistance in 
threat 
management 
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Equipment Bowtie Barrier 

(SECE or SCA) 

Function MAH 

Consequence 

Impairment Design and 

Management 

Survivability 

Emergency Response Yes 

SCA 

Provides structure, direction and guidance 
for the management and recovery from 
emergencies 

 All Human factors and 
loss of command in 
potential loss of key 
personnel but unlikely 
due to multi tasked 
personnel and robust 
system 

 Documented process 
based on MAH 
potentials 

 Supported by 
underpinning  structured 
procedures 

 Competent personnel. 
Drills and training 

 Will support 
control and 
recovery barriers 
in identified MAH 
events 
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4.6.2 EER 

The EER review has been undertaken by physical review and as part of the bowtie barrier 
assessment against stipulated primary and secondary goals.  

The requirements for the overall goal to be achieved by the escape, evacuation and rescue 
facilities may be defined as: 

“To maintain, as far as is reasonably practicable, the safety of all personnel when they 

have to, or decide to, move to another location to avoid the effects of a hazard” 

The high level summary of the goal analysis have been categorised into three levels: 

Category 1: Goal is met under all EER conditions. 

Category 2: Goal is met except for acceptable defined limitations. 

Category 3: Goal has significant deviations or limitations. 

The results of this have been listed in Table 12. 
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Table 12- EER Results 

Goal Requirement Category Conclusion / Summary 

1 'To have at least one primary method 
of evacuation for all personnel.' 

1 Confirmed as having primary methods in 
place that are fully accessible with no 
impairments and are functional as 
required during identified MAH events to 
aid both muster and escape 

2 'To have a secondary method (For 
Evacuation), readily accessible and 
available for Evacuation of all 
Personnel.' 

1 Confirmed and verified by physical review, 
barrier assessment (MAHRA). and 
lifesaving plans 

3 'To have a variety of independent 
Tertiary Methods (For Evacuation) 
available for all personnel to access 
the sea.' 

1 Identified on lifesaving plans in diverse 
safe locations from potential MAH events. 
Part of induction process to all personnel 

4 'To ensure that all personnel know, 
understand and are capable of 
performing their responsibilities for 
EER.' 

1 Confirmed by regular drills, training and 
feedback. Supported by ERP procedures 

5 'To ensure that all personnel on 
board, at any location, are made 
aware of any need for, mustering or 
Abandonment once the decision has 
been made.' 

1 Confirmed by training, inductions and 
regular drills. MAH events discussed and 
ERP requirements stipulated as part of 
drill process 

6 'To ensure that the person in overall 
charge is ,  as far  as reasonably 
practicable, able to maintain 
communications with any personnel 
located at other parts of the Installation 
and all external parties for which 
contact is needed for successful 
Evacuation.' 
 

1 Confirmed by regular drills, training and 
feedback. Supported by ERP procedures 

7 'To ensure that the person in overall 
charge has available all information 
needed to perform a successful 
evacuation.' 

1 Confirmed by competence and training 

8 'To provide a Temporary Refuge(s) 
which is capable of performing the 
necessary functions for all personnel.' 

1 Muster area is fully identified  as a 
temporary refuge and meets its 
functionality under ERP and evacuation 
timing 

9 'To ensure that the Command 
Structure for successful Evacuation is 
fully identified and known by all 
personnel.' 

1 Confirmed with emergency response 
procedures known to all at the levels 
required. Verified by audit, drills and 
MAHRA review 

10 'To ensure that the person in overall 
charge and others likely to be 
responsible for Evacuation decision 
making have the necessary 
knowledge, ability and experience to 
carry out this function.' 

1 Confirmed by competence, training and 
drills with trained support as dedicated 
ERP functions 

11 'To ensure all personnel leave an area 
where they are directly affected by an 
incident, such that their safety is 
maintained, as far as practicable, at 
the level pertaining before the 
incident.' 

1 Confirmed by design and available 
lifesaving equipment and functions 

12 'To enable all personnel to reach a 
Temporary Refuge from any part of 

1 Confirmed. Marked and signposted with 
no obstructions. Training and drills 
support timely evacuation 
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Goal Requirement Category Conclusion / Summary 

the Installation they are likely to 
occupy'. 

13 'To enable all personnel to transfer 
from the Temporary Refuge(s )  
to t he Embarkation Area(s), in order 
to successfully evacuate using the 
selected method, within the Temporary 
Refuge endurance time.' 

1 Confirmed. All muster areas have 
adequate square footage and flow to 
areas unobstructed and meets escape 
route distance requirements 
Redundancy exists 

14 'To ensure that all escape Routes from 
areas likely to be occupied, including the 
Temporary Refuge(s), are capable of 
handling the maximum flow of personnel 
required for subsequent successful 
Evacuation.' 

1 Confirmed. All muster areas have 
adequate square footage and flow to 
areas unobstructed and meets escape 
route distance requirements 

15 'To ensure that the Escape Routes 
available from all areas of the 
Installation are readily identifiable by 
all personnel in an emergency'. 

1 Confirmed, identifiable and have the 
required safety and lifesaving support 
functions. All unobstructed. 

16 'To ensure that the person in overall 
charge is able to account for all 
personnel on board'. 

1 Defined in ERP and responsibilities 
accepted within Job specifications. 
Backed up by verified procedures and 
competence via training and drills 

17 'To provide a good prospect for all 
personnel, to reach a place, offering a 
level of safety no less than that 
existing before the event leading to the 
need for EER, and providing suitable 
medical facilities.' 

1 Confirmed by current lifesaving and 
recovery arrangements 

18 “To secure good prospect of rescue and 
recovery of personnel who may enter 
the sea 
 

1 Confirmed by current lifesaving and 
recovery arrangements 
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4.6.3 DSHA’s 

A listing of West Saturn DSHAs can be listed as follows: 

 Blowout on seabed. 

 Blowout on drill floor. 

 Sudden Spill 

 Hydrocarbon leak. 

 Fire / explosion related to drilling. 

 Fire / explosion not related to drilling. 

 Release of toxic gas (H2S). 

 Vessel on collision course. 

 Helicopter crash on rig. 

 Helicopter crash in sea (inside safety zone) 

 Loss of stability. 

 Loss of position. 

 Severe weather/Structural failure 

 Man Over Board 

 Acute medical incident 

 Accident with radioactive source 

 Inoperative control room. 

 Ship security plan 

In order to ensure that the identified DSHA does not represent an intolerable risk, technical, 
operational and organisational requirements are established with regards to notification, 
combat, rescue, evacuation and normalisation. The requirements are incorporated into the 
West Saturn ERP which lists measures to be taken during a possible event for all of the 
identified DSHAs. 
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4.7 SOOB Discussion 

As part of the IADC Guidance, due cognisance is to be paid to Summary of Operational 
Boundaries (SOOB), which has been addressed as part of the overall Hazid, bowtie 
assessment and review of SECE / SCAs for West Saturn.  

The SOOB matrix has been developed and West Saturn will support current practice of 
SIMOPS / Combined Operation reviews and Management Documentation which has been 
assessed as part of this MAHRA study. 

The SOOB matrix provides a framework to assist the rig supervisors and managers to 
decide when to continue certain activities, when the effectiveness of some critical barriers 
may be compromised, and potentially creating situations of increased risk. The SOOB is 
also critical in establishing the operational boundaries when operating near limits of 
tolerability of safe operations as it establishes the boundaries in which operations can be 
carried out. 

The SOOB comprises three aspects: 

 Impaired Barriers – Restrictions in case of impaired safety critical equipment. The 
SOOB for Impaired Barriers consists of a matrix of safety critical equipment and Rig 
operations.  For each item of HSE critical equipment, impairment is defined in terms of 
partial or complete loss. 

 External Influence – Environmental operating limits. The SOOB for External Influence 
consists of a matrix of Rig operations and external influences (e.g. winds, wave, 
currents night-time, visibility, storms, motion, offset etc.). 

 SIMOPS – Simultaneous operations restrictions. The SOOB for SIMOPS consists of a 
matrix of Rig operations that could occur conducted concurrently. 

SOOB Model: 
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4.8 Performance Standards 

The overall Semi Quantitative Risk process coupled with the ESS and EER reviews 
confirmed the SECE/SCA’s identified for West Saturn and their functionalities and 
Interdependencies as displayed in Figure 8. 

West Saturn has embarked on developing performance standards for these in an 
integrated and structured approach which is presented as Figure 8.  

Table 13 provides the breakdown of the SECEs and their integration into the performance 
standards which is detailed in a separate report. 
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Figure 8 Performance Standards Process for West Saturn 
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Table 13 Proposed Performance Standards collation from the MAHRA SECE/SCA process 

WEST SATURN SECE AND PERFORMANCE STANDARD COLLATION 
Note: Prevention, Detection, Control, Mitigation and EER definitions may be found in the main body of this document 

SECE P.Std SECE Type Scope Key Interactions 
SECE-01 

SECE-02 

PS-01 

PS-02 

 

Structural Integrity of Hull 

Structural Integrity of Deck 

Prevention The scope of this performance standard addresses the structural integrity on West 

Saturn to provide secure, effective and appropriate structure which will minimise the risk 

of loss of structural integrity from normal and emergency loads. The structure shall retain 

its integrity for a minimum of 1 hour for all MAH’s. 

PS-01, PS-02, PS-05, PS-07, 

PS-19, PS-20, PS-21, PS-22, 

PS-27 

SECE-03 PS-03 Cranes 

 

Prevention To provide a safe method to transfer loads around the rig to and from supply vessels. 

Furthermore assure as far as reasonably practicable that all pipelines, drilling and critical 

structural members are protected from dropped or swinging loads 

PS-02, PS-16, PS-34 

SECE-04 PS-04 Hoisting, Lifting and 

Manriding 

 

Prevention All lifting equipment including the Derrick and winches. To provide a safe method to 

transfer loads around derrick area. Furthermore assure as far as reasonably practicable 

that all pipelines, drilling and critical structural members are protected from dropped or 

swinging loads 

PS-16, PS-33 

SECE-05 PS-05 Navaids 

 

Prevention The scope of this Performance Standard covers Navigation aids (collision avoidance). To 

alert marine vessels and aircraft of the position of the facility such that they may take 

timely action to avoid the area 

PS-32, PS-34 

SECE-06 PS-06 DP, Propulsion, Towing and 

Mooring Systems 

Prevention The scope of this Performance Standard covers the overall DP system including its 

computerised systems and operational boundaries, as well as the propulsion elements of 

the integrated DP system provide the necessary performance as demanded by the DP 

control system. 

PS-01, PS-02, PS-05, PS-07, 

PS-10, PS-11, PS-16, PS-20, 

PS-34 

SECE-07 PS-07 Watertight Integrity Prevention To ensure the hull and watertight enclosures remains effective in providing buoyant 

forces and righting energy  

PS-01, PS-02, PS-05, PS-06, 

PS-10, PS-16, PS-20, PS-27, 

PS-34 

SECE-08 PS-08 Fire and Gas System Detection The scope of this Performance Standard covers the overall Fire and Gas system. To 

provide an early warning to personnel of potentially dangerous situations in terms of 

flammable or toxic atmospheres (gas) or fires and to enable automatic initiation of 

remedial actions to avoid / minimise escalation of events, e.g. initiate relevant shutdown. 

PS-10, PS-15, PS-17, PS-18, 

PS-34 

SECE-09 PS-09 Drilling Instrumentation Detection The scope of this performance covers the drilling instrumentation and control systems 

which provide the driller, tool pusher or company representatives with an accurate and 

meaningful display of the drilling parameters in order to assist in the prevention of loss of 

well control. 

PS-10, PS-11, PS-12 

SECE-10 PS-10 ESD 

 

Control The scope of this performance standard covers the ESD system. To provide facilities 

which detect abnormal conditions and initiate appropriate shutdown and isolation 

actions to minimise the likelihood of escalation into a major hazardous event and to 

minimise the duration of any such event. 

PS-08, PS-11 

SECE-11 PS-11 Primary Well Control 

System 

Control The scope of this performance standard cover the overall mud system (LP and HP) 

functions and controls, and the 3rd party Cement System. 

PS-08, PS-12, PS-33 
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WEST SATURN SECE AND PERFORMANCE STANDARD COLLATION 
Note: Prevention, Detection, Control, Mitigation and EER definitions may be found in the main body of this document 
SECE-12 PS-12 Secondary Well Control 

System 

Control The scope of this performance standard covers the Well Control equipment on West 

Saturn. This performance standards has the following sub elements: Blowout Preventer 

(connections and controls), Lower Marine Riser Package, Choke and Kill, Diverter 

PS-06, PS-08, PS-09, PS-10, 

PS-11, PS-34 

SECE-13 PS-13 Marine Riser Package Control The scope of this Performance Standard covers the riser system West Saturn and its 

component parts within its boundary. 

PS-06, PS-08, PS-09, PS-10, 

PS-11, PS-12, PS-34 

SECE-14 PS-14 Well Test Equipment Control The scope of this performance standard covers the Well Testing equipment. 

Appropriated contracted companies will be invited to submit a performance standard for 

their equipment for the duration it is on West Saturn 

PS-02, PS-18 

SECE-15 PS-15 General Rig Alarm 

 

Warning 

(EER) 

The scope of this Performance Standard covers General Alarm. To provide reliable, 

secure and effective systems for alerting personnel to the existence of an emergency and 

for communicating additional information to personnel during, or after, a major hazard 

incident. 

PS-16, PS-34 

SECE-16 PS-16 Emergency Communication Control The emergency communication systems are provided for communication internally and 

externally during emergency operations. 

PS-08, PS-27, PS-32, PS-34 

SECE-17 PS-17 HVAC Control The scope of this Performance Standard covers the HVAC system, To ensure that all 

defined areas of the rig are adequately ventilated during normal operations such that 

compartment ambient conditions are compatible with the presence of personnel i.e. 

breathable. 

PS-08, PS-10, PS-33, PS-34 

SECE-18 PS-18 Active Fire Protection 

 

 

Mitigation The scope of this Performance Standard covers the overall active Fire protection system. 

To rapidly supply firewater to areas on the Rig in the event of fire, at the required 

application rate, so as to minimise the likelihood of escalation into a major hazardous 

event and to allow time for escaping personnel. 

PS-08, PS-27, PS-32, PS-33, 

PS-34 

SECE-19 PS-19 TR, Escape Routes & 

Muster Locations 

EER This performance standard address the escape routes and muster locations including its 

signage on West Saturn. To provide routes that allow personnel to move away safely 

from the effects of a hazardous event in their vicinity and to continue their movement in 

safety along readily identifiable access routes to the Muster Areas and evacuation points. 

The provision of personnel protection for MAH’s for a sufficient duration for muster, 

assessment and should the need arise safe evacuation from the rig from either primary 

or secondary means. The TR will stay integral for 1 hour during a MAH event. 

PS-01, PS-02, PS-17, PS-22, 

PS-26 

SECE-20 PS-20 Ballast System Control The scope of this performance standard covers maintainability of the stability of the 

vessel by controlling the location of ballast water. 

PS-01, PS-02, PS-06, PS-10, 

PS-21, PS-34 

SECE-21 PS-21 Bilge System Control The scope of this performance standard covers the prevention flooding of bilges in an 

emergency. 

PS-01, PS-02, PS-06, PS-10, 

PS-20, PS-34 

SECE-22 PS-22 Passive Fire Protection Mitigation The scope of this Performance Standard covers PFP and Fire Walls on West Saturn. To 

provide a reliable, secure and effective system that shall prevent failure of critical 

components when exposed to fire, for a predetermined period of time.  

PS-01, PS-02, PS-10 
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WEST SATURN SECE AND PERFORMANCE STANDARD COLLATION 
Note: Prevention, Detection, Control, Mitigation and EER definitions may be found in the main body of this document 
SECE-23 PS-25 Hazardous drains system 

 

Mitigation The scope of this Performance Standard covers the hazardous drains on West Saturn. The 

removal of  hydrocarbon or contaminated liquid spillage from the area of the incident in 

a safe and controlled manner to prevent the escalation or spread or an incident 

PS-01, PS-02, PS-18 

SECE-24 PS-26 Emergency Lighting  EER The scope of this performance standard covers the emergency lighting on West Saturn. 

To provide facilities with a reliable and secure system of illumination of all escape routes 

and access points which shall allow safe escape to muster areas and evacuation from the 

plant in the event of loss of normal plant lighting. 

PS-01, PS-02, PS-18 

SECE-25 PS-27 Evacuation & Escape 

Systems 

EER The scope of this performance standard addresses the evacuation and escape systems 

for West Saturn. To provide reliable, secure and effective equipment for means of 

personnel evacuation and escape during an emergency. 

PS-01, PS-02, PS-16, PS-18, 

PS-19 

SECE-26 PS-29 Rescue and Recovery 

Equipment 

EER The scope of this performance standard addresses the rescue and recovery equipment 

supporting West Saturn. To provide the means of recovering, rescuing and taking to a 

place of safety persons who have evacuated to sea, or who require rescue near the rig 

due to an unforeseen event. 

PS-19 

SECE-27 PS-31 CCTV Detection Provide remote CCTV monitoring of vessel operations/equipment in use, provide real 

time visual images of incidents within the vessel areas and facilitating the coordination 

and feedback in case of an emergency 

PS-34 

SECE-28 PS-32 Helideck EER The scope of this performance standard addresses the helideck and its facilities. PS-01, PS-02, PS-16, PS-18, 

PS-19 

SECE-29 PS-33 Power Management Prevention Provide sufficient power for the safe operation of the vessel during normal conditions 

and for the operation of all safety critical systems during emergency conditions. 

PS-06, PS-11, PS-14, PS-17, 

PS-18, PS-20, PS-21, PS-34 

SECE-30 PS-34 Emergency Power (UPS and 

Battery) 

Control The scope of this performance standard covers the emergency power arrangement on 

West Saturn. To supply power to the critical systems following loss of main power 

generation and supply essential loads which cannot tolerate interruption. 

PS-05, PS-06, PS-10, PS-17, 

PS-26, PS-27, PS-33 

SECE-31 PS-35 Pressure Relief Valves Mitigation In order to prevent potential consequential loss of containment during adverse pressure, 

relief valves are provided to ensure the rapid safe disposal of inventories and thus 

preventing equipment from operating out with its design rating. 

PS-11, PS-12 

SECE-32 PS-36 Control of Ignition 

 

Mitigation The scope of this Performance Standard covers equipment located in Hazardous Areas. 

To provide reliable and suitable equipment (mechanical, electrical, instrumented 

throughout the rig either during normal operations or during a process upset or release, 

the equipment does not constitute a primary ignition source  

PS-08, PS-10, PS-17, PS-25, 

PS-34 

SECE-33 PS-37 MPD Package Control The scope of this Performance Standard covers the MPD package and associated 

equipment on the West Saturn.  

PS-11, PS-12 and PS-36 
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4.9 Specific Findings 

From the MAHRA process the following specific findings can be listed: 

 From the Layout and compartment review no adverse areas have been identified for 
primary function or emergency response actions. Layouts and compartmentation 
drawings have been assessed and from the review, there is no conflict with 
Classification, Flag or Regulatory requirements for normal drilling operations.  

 HAZCLAS and general layout / loss prevention drawings found to be fit for purpose 
and reflective of design and functions taken into account in the Hazid studies data and 
assumptions. 

 West Saturn existing risk and safety studies predominately undertaken to support the 
design and integrity of the vessel have been reviewed with confirmation of no 
significant changes undertaken. Therefore it has been assumed that the findings within 
these reports are still valid. The MAHRA provides detail on the hazard management 
systems and barriers in place to support this in an operational environment.  

 HSE related documentation found to be in good order, fully reflective of the MAHRA 
guidance and meeting Industry best practice. 

 From the Hazid process some 58 hazards have been reviewed using the West Saturn’s 
existing hazard register as well as new challenges from its current operational 
envelope. 

 From this process a total of 16 MAH events were identified and bowties have been 
developed.  

 All MAH events are deemed to be ALARP with current barriers in place.  

 From the bowtie barrier assessment process SECEs and SCAs have been identified 
which have been taken forward for development under a separate report for 
Performance Standards. 

4.10 Compliance with the MAHRA guidance (Risk Management) 

The HSE Case of West Saturn and integrated parallel studies that underpin it have been 
developed to meet the goals and objectives of Seadrill’s ongoing hazard management 
programme as well as the requirements of the IADC HSE Case Guidelines parts 2, 4 and 
5 (for Risk Management), and other pertinent guidance and regulations referenced in this 
report and the HSE Case.  

 
 

 

 

 

 

 



 
Findings 

Section 4 

 

Iss 01 / Rev 01 Hard copies are not controlled Page 98 of 101 
Rev Date: 14th February 2018 Major Accident Hazard Risk Assessment (MAHRA) 

 

The following figure demonstrates integration outputs from this process. 

 

 

 
 

 

 

 

 

 

 

 

 

 

The following table is provided to demonstrate that the MAHRA review and its report 
complies with the requirements of the IADC Guidance and Seadrill’s goals and objectives: 

MAHRA Report Process Compliance with MAHRA Guidance (IADC) 

Review of exisitng material and ratification of 
documentation, culture, etc that underpins the 
Hazard Management process. 

Establishing the baseline for the MAHRA process 
and ensuring that existing systems are included, 
verified and examined as part of the overall process. 

Structured hazard identification process that 
addressed all potential hazard ranges, assessed 
barriers and ranked risk accordingly to support MAH 
development. 

Use of checklist ISO 17776 and the SHIDAC 
Process. Defining the full range of potential hazards. 
A summary of any worker involvement in the 
preparation of the MAHRA and inputs to the HSE 
Case form all outputs of hazard management. 

Bowtie threat assessment and development of 
verified barriers to eliminate, prevent, control, 
mitigate, reduce and provide EER to consequences. 
Identification of SECE/SCA categories and listings. 
Review and assessment of Safety, Risk and 
Integrity studies for Fire, Explosion, PFEER, EERA 
and ESSA. 

Use of the Risk Management guidance and all 
relevant step as defined in ISO 17776 and ISO 
31000. 
 
Compliance with regulation 4(1) of the PFEER 
Regulations in reviewing existing studies and 
integrating these within the MAHRA process and 
bowties. 
 
A review and assessment of the measures taken or 
to be taken or the arrangements made or to be 
made for the protection of persons on the 
installation from hazards. 
 
The assessment produced pursuant to paragraph 
2(8) of Schedule 2 to the Merchant Shipping (Oil 
Pollution Preparedness, Response and Co-
operation Convention) Regulations 1998(a). 

Overall bow tie development with all barrier 
inclusions and Human factor threats for 
responsibilities, competencies and SCA links to 
management systems. 

Integration with existing management systems and 
controls in assessing hazard management and 
acceptance. 
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MAHRA Report Process Compliance with MAHRA Guidance (IADC) 

Information relating to the prevention of major 
accidents resulting in significant or serious damage 
to the environment thought the overall three stages 
of the MAHRA report. 
The description of the internal emergency response 
arrangements within the bowtie barrier assessment 
process. 

SECE/SCA link and progression to performance 
standards and KPI for SCA linked with existing and 
verified Seadrill systems, etc. 

Performance function planning. 
Arrangements for the maintenance of control 
systems to prevent damage to the installation and 
the environment in the event that all personnel are 
evacuated identified and listed as part of the 
MAHRA process. 
A description of the verification scheme for identified 
SECE performance standards. 

ALARP demonstrated and commitment for lifecycle 
management with IADC HSE Case update. 

Risk acceptance. 

Provides hazard ranges, operations and control for 
HSE Case SOOB and provides detail for hazard 
management and ALARP detail. 

SOOB Matrix and section 4 inclusion. 

Detail in MAHRA will support other sections of the 
HSE Case such as Performance Monitoring. 

HSE Case section updated to reflect MAHRA 
outputs. 

 

4.11 ALARP Demonstration 

To provide a demonstration of ALARP, Seadrill has implemented the: 

 West Saturn construction to comply with recognised codes, standards and industry 
guidelines; 

 robust identification of all hazards and controls and assessing their risks; 

 Semi-quantitative review of MAH/MEI/MPI events using bowtie and barrier analysis 
and risk ranking.  

 formal safety assessment of the MAHs (FEA, QRA , EERA, ESSA); 

 consideration of additional controls with implementation or rejection; and 

 Commitment to implement the identified remedial measures. 

Key critical controls (SECEs and SCAs) have been identified and performance standards 
for these controls are in place. They will be monitored/verified to ensure that risks continue 
to be controlled to ALARP. 

During these reviews, hazards and MAEs/MEI/MPIs were examined and risk reduction 
measures were proposed to achieve ALARP. The Safety Case is in place which is subject 
to update and review with input and expertise provided by a wide range of West Saturn 
and functional support personnel. 

Seadrill is confident that risks on the West Saturn have been reduced to ALARP.



 
Recommendations and Conclusions 

Section 5 
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5 RECOMMENDATIONS AND CONCLUSIONS 

5.1 Recommendations 

From the overall project process the following recommendations are listed for 
consideration:  

 Seadrill consider a programme of work for continuous education of barrier 
management and overall process safety linked to their introduction of the Performance 
Standards. 

5.2 Conclusions 

From the overall project process the following conclusions can be made: 

 The MAH status of West Saturn has been established and is regarded as ALARP 
based on operational controls and the current inherent design of the West Saturn. 

 The average FAR for West Saturn is 1.71 calculated for a 12 month period. 
This is within the Risk Acceptance Criteria of 10 for average FAR. 

 The GIR per personnel group for most exposed group (Driller) is 1.14E-04 
calculated for a 12 month period. Given the Risk Acceptance Criteria of 1E-03 
for IRPA for most exposed group, the case considered is well below the 
acceptance criteria. 

 Fires and explosions result in impairment of Escape ways with annual 
frequencies below the acceptable limit of 5E-04 for all areas. 

 EER and ESS functions are not impaired by the identified MAH event for their ability 
to function in control, evacuation and recovery aspects identified. 

 Bowtie analysis has provided a documented and verified presentation on the MAHs 
and their management / recovery barriers. 

 From the barrier assessment and evaluation of set goals the EER and ESS status for 
West Saturn is regarded as being acceptable with regards to control and recovery 
systems and activities in the identified MAH events.  

 SECE/SCA’s have been identified and will form part of the West Saturn Performance 
Standards. 

The continuous process of hazard management applied across West Saturn by virtue of 
the developing Safety Case culture will provide a suitable means to ensure its ALARP 
status is not compromised. 
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A1. Compartmental Survey 

 Accommodation 

 Aux Room 

 Bridge 

 Cement Room 

 Cinema 

 CO2 Room 

 Cranes 

 Doghouse 

 Drillfloor 

 Dry Provision Room 

 Emergency Generator Room 

 ERO Control Room 

 Galley 

 Heli Lounge – Radio Room 

 Helideck 

 Hospital 

 HVAC Room 

 Internal Corridors 

 Laundry 

 Lifeboats and Muster Areas 

 Mechanic Workshop 

 Messroom 

 Mud Pump Room 

 Offices 

 Paint Locker 

 Pit Room Office 

 PM, ET, Elect Offices 

 Port, Centre and Starboard Engine Rooms 

 Recreation Room  

 Sack Store 

 Shale Shakers 

 Sub Sea Accumulator Room  

 Switch Gear Room 
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 Thruster Rooms 

 Warehouse
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Compartment Name: Accommodation Location: All Levels 

Heating, Ventilation, Air Conditioning Systems 

HVAC ☒ Dampers 
Local 

☐ 

Remote 

☒ 
Ducts ☐ 

Blower 

/ Fan 
☒ Natural ☐ 

Failure 

Alarm 
☐ 

Start / 

Stop 
☐ ESD ☐ 

 

Watertight Integrity 

W/T door indicator ☐ Bilge Sensor ☐ Bilge Alarm ☐ Bulkhead Integrity ☐ 

Watertight 

Doors (No): 
2 

Manual 

 ☒ 

Hydraulic 

☐ 

Remote 

☐ 
Watertight 

Hatches (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Weathertight Doors 

(No): 
2 

 

Passive Structural Fire Protection & Containment Systems 

Doors ☒ Bulkheads ☒ Deck ☒ Drainage ☐ 

Windows ☒ Insulation ☒ Deck Head ☒ Bunding ☐ 

 

Fire & Gas Detection Space Duct  Space Duct  

Constant Manning ☐ ☐ CH4 detector(s) ☐ ☐ Fire detection panel ☐ 

Flame detector(s) ☐ ☐ H2S detector(s) ☐ ☐ Gas detection panel ☐ 

Heat detector(s) ☒ ☐ CO2 detector(s) ☐ ☐ Other: 

Smoke detector(s) ☒ ☐ CCTV monitoring ☐ ☐ 

 

Active Fire Protection Space Adjacent  Space Adjacent  Space Adjacent 

Fixed - water hose ☐ ☒ Fixed wet / dry chemical ☐ ☐ Extinguisher - CO2 ☐ ☐ 

Fixed - CO2 ☐ ☐ Fixed - inert gas ☐ ☐ Extinguisher - foam ☐ ☐ 

Fixed - water sprinkler  ☐ ☐ Deluge A/V alarms ☐ ☐ 
Extinguisher - dry 

powder 
☒ ☒ 

Fixed - foam ☐ ☐ Deluge warning signage ☐ ☐ Extinguisher - H20 ☐ ☐ 

Fixed - hi-fog ☐ ☐ Fire blanket ☐ ☐ Fire axe ☐ ☐ 

 

Communications Systems 

Telephone ☐ Fixed VHF radio ☐ 
Manual alarm 

button 
☐ Distress alarm button ☐ Portable sat phone ☐ 

GA/PA console ☐ Fixed UHF radio ☐ 
General alarm 

button 
☐ 

Distress alarm 

indicator 
☐ Flares / beacon ☐ 

GA/PA speaker ☒ CCTV camera ☐ Audible alarms ☒ Drillers intercom ☐ GMDSS Station ☐ 

Sound powered phone ☐ CCTV Display ☐ Visual alarms ☐ Portable radios ☐ 
 

 

 

Escape, Evacuation & Rescue Equipment 

SCBA(s) ☐ Torch ☐ Immersion suit(s) ☐ 
Non-slip escape route 

surface 
☒ Muster cards ☐ 

EEBD(s) ☐ Life jacket(s) ☒ 
Electrical rescue 

gear 
☐ Fireman’s box ☐ Escape to sea ☐ 

Smoke hood(s) ☒ Eye wash station ☐ Defibrillator unit ☐ Emergency lighting ☒ MOB rescue gear ☐ 

Gloves ☐ Safety shower ☐ 
Rescue at height 

gear 
☐ Work vest / PFD ☐ 

 

Spill Kits 

 

 

☐ 

Vertical escape device ☐ Lifebuoy ☐ 
Confined space 

rescue gear 
☐ 

Ladder climb assist 

device 
☐ 

 

Multiple escape routes ☒ 
Hi-Viz escape 

routes 
☒ Helicopter crash kit ☐ Clear escape routes ☒ 
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Systems, Equipment & Hazard Sources 

Hazard Threat Control Measures Risk 

Ranking 

Fire Electrical Equipment Fires. 

Class A Materials and 

Furnishings. 

Local small fire 

Manned Area 

Housekeeping 

Fire Fighting Equipment, 

Multiple Escape routes 

 

Explosion N/A No Issues  

Smoke and 

Gas Ingress/ 

Migration 

N/A No Issues  

Potential 

Dropped 

Objects 

N/A No Issues  

Flooding N/A No Issues  

Access and 

Egress 

N/A No Issues, good access and Egress from the 

Accommodation 
 

Lack of 

Signage 

N/A Signage in place in the rooms and corridors   

Ergonomics N/A Rooms are well laid out and Fire Fighting Equipment is 

easily accessible in the corridors  
 

 
Comments 
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Compartment Name: AUX Room Location:  

Heating, Ventilation, Air Conditioning Systems 

HVAC ☒ Dampers 
Local 

☐ 

Remote 

☒ 
Ducts ☐ 

Blower 

/ Fan 
☐ Natural ☐ 

Failure 

Alarm 
☐ 

Start 

/ Stop 
☒ ESD ☐ 

 

Watertight Integrity 

W/T door indicator ☐ Bilge Sensor ☐ Bilge Alarm ☐ Bulkhead Integrity ☐ 

Watertight 

Doors (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Watertight 

Hatches (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Weathertight Doors 

(No): 
 

 

Passive Structural Fire Protection & Containment Systems 

Doors ☐ Bulkheads ☒ Deck ☒ Drainage ☐ 

Windows ☐ Insulation ☒ Deck Head ☒ Bunding ☐ 

 

Fire & Gas Detection Space Duct  Space Duct  

Constant Manning ☐ ☐ CH4 detector(s) ☐ ☐ Fire detection panel ☒ 

Flame detector(s) ☐ ☐ H2S detector(s) ☐ ☐ Gas detection panel ☒ 

Heat detector(s) ☒ ☐ CO2 detector(s) ☐ ☐ Other 

Smoke detector(s) ☒ ☐ CCTV monitoring ☐ ☐ 

 

Active Fire Protection Space Adjacent  Space Adjacent  Space Adjacent 

Fixed - water hose ☒ ☐ Fixed wet / dry chemical ☐ ☐ Extinguisher - CO2 ☒ ☐ 

Fixed - CO2 ☒ ☐ Fixed - inert gas ☐ ☐ Extinguisher - foam ☐ ☐ 

Fixed - water sprinkler  ☐ ☐ Deluge A/V alarms ☐ ☐ 
Extinguisher - dry 

powder 
☒ ☐ 

Fixed - foam ☐ ☐ Deluge warning signage ☐ ☐ Extinguisher - H20 ☐ ☐ 

Fixed - hi-fog ☐ ☐ Fire blanket ☐ ☐ Fire axe ☐ ☐ 

 

Communications Systems 

Telephone ☒ Fixed VHF radio ☐ 
Manual alarm 

button 
☒ Distress alarm button ☐ Portable sat phone ☐ 

GA/PA console ☐ Fixed UHF radio ☐ 
General alarm 

button 
☒ 

Distress alarm 

indicator 
☐ Flares / beacon ☐ 

GA/PA speaker ☒ CCTV camera ☒ Audible alarms ☒ Drillers intercom ☐ GMDSS Station ☐ 

Sound powered phone ☐ CCTV Display ☐ Visual alarms ☒ Portable radios ☐ 
 

 

 

Escape, Evacuation & Rescue Equipment 

SCBA(s) ☐ Torch ☐ Immersion suit(s) ☐ 
Non-slip escape route 

surface 
☒ Muster cards ☐ 

EEBD(s) ☐ Life jacket(s) ☐ 
Electrical rescue 

gear 
☐ Fireman’s box ☐ Escape to sea ☐ 

Smoke hood(s) ☐ 
Eye wash 

station 
☐ Defibrillator unit ☐ Emergency lighting ☒ MOB rescue gear ☐ 

Gloves ☐ Safety shower ☐ 
Rescue at height 

gear 
☐ Work vest / PFD ☐ 

 

Spill Kits 

 

 

☐ 

Vertical escape device ☐ Lifebuoy ☐ 
Confined space 

rescue gear 
☐ 

Ladder climb assist 

device 
☐ 

First Aid Kit installed in 

this area 
Multiple escape routes ☒ 

Hi-Viz escape 

routes 
☒ Helicopter crash kit ☐ Clear escape routes ☒ 
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Systems, Equipment & Hazard Sources 

Hazard Threat Control Measures Risk 

Ranking 

Fire Electrical Equipment Fires. 

Class A Materials 

Small Local fire 

PM’s 

Housekeeping. 

Fire Fighting Equipment, 

Escape routes 

 

Explosion N/A No Issues  

Smoke and 

Gas Ingress/ 

Migration 

N/A No Issues  

Potential 

Dropped 

Objects 

N/A No Issues  

Flooding N/A No Issues  

Access and 

Egress 

N/A No Issues, good access and Egress from the Aux room  

Lack of 

Signage 

N/A Signage in place on the internal Bulkheads  

Ergonomics N/A No Issues in these areas, Areas clean and tidy no 

obstructions 
 

 
Comments 
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Compartment Name: Bridge Location: Nav Deck 

Heating, Ventilation, Air Conditioning Systems 

HVAC ☒ Dampers 
Local 

☐ 

Remote 

☒ 
Ducts ☐ 

Blower 

/ Fan 
☐ Natural ☐ 

Failure 

Alarm 
☐ 

Start 

/ Stop 
☐ ESD ☒ 

 

Watertight Integrity 

W/T door indicator ☐ Bilge Sensor ☐ Bilge Alarm ☐ Bulkhead Integrity ☒ 

Watertight 

Doors (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 

Watertight 

Hatches (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 

Weathertight Doors 

(No): 
2 

 

Passive Structural Fire Protection & Containment Systems 

Doors ☒ Bulkheads ☒ Deck ☒ Drainage ☐ 

Windows ☒ Insulation ☒ Deck Head ☒ Bunding ☐ 

 

Fire & Gas Detection Space Duct  Space Duct  

Constant Manning ☒ ☐ CH4 detector(s) ☐ ☐ Fire detection panel ☒ 

Flame detector(s) ☒ ☐ H2S detector(s) ☐ ☐ Gas detection panel ☒ 

Heat detector(s) ☐ ☐ CO2 detector(s) ☐ ☐ Other: 

Smoke detector(s) ☒ ☐ CCTV monitoring ☒ ☐ 

 

Active Fire Protection Space Adjacent  Space Adjacent  Space Adjacent 

Fixed - water hose ☐ ☒ 
Fixed wet / dry 

chemical 
☐ ☐ Extinguisher - CO2 ☒ ☐ 

Fixed - CO2 ☐ ☐ Fixed - inert gas ☐ ☐ Extinguisher - foam ☐ ☐ 

Fixed - water 

sprinkler  
☐ ☐ Deluge A/V alarms ☐ ☐ 

Extinguisher - dry 

powder 
☐ ☒ 

Fixed - foam ☐ ☐ Deluge warning signage ☐ ☐ Extinguisher - H20 ☐ ☐ 

Fixed - hi-fog ☐ ☐ Fire blanket ☐ ☐ Fire axe ☐ ☐ 

 

Communications Systems 

Telephone ☒ Fixed VHF radio ☒ 
Manual alarm 

button 
☒ Distress alarm button ☒ Portable sat phone ☐ 

GA/PA console ☒ Fixed UHF radio ☒ 
General alarm 

button 
☒ 

Distress alarm 

indicator 
☒ Flares / beacon ☒ 

GA/PA speaker ☒ CCTV camera ☒ Audible alarms ☒ Drillers intercom ☒ GMDSS Station ☒ 

Sound powered phone ☒ CCTV Display ☒ Visual alarms ☒ Portable radios ☒ 
Fixed Sat Phone 

 

 

Escape, Evacuation & Rescue Equipment 

SCBA(s) ☐ Torch ☒ Immersion suit(s) ☐ 
Non-slip escape route 

surface 
☒ Muster cards ☐ 

EEBD(s) ☒ Life jacket(s) ☒ 
Electrical rescue 

gear 
☐ Fireman’s box ☐ Escape to sea ☐ 

Smoke hood(s) ☐ 
Eye wash 

station 
☐ Defibrillator unit ☐ Emergency lighting ☒ MOB rescue gear ☐ 

Gloves ☐ Safety shower ☐ 
Rescue at height 

gear 
☐ Work vest / PFD ☐ 

 

Spill Kits 

 

 

☐ 

Vertical escape device ☐ Lifebuoy ☒ 
Confined space 

rescue gear 
☐ 

Ladder climb assist 

device 
☐ 

 

Multiple escape routes ☒ 
Hi-Viz escape 

routes 
☒ Helicopter crash kit ☐ Clear escape routes ☐ 
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Systems, Equipment & Hazard Sources 

Hazard Threat Control Measures Risk 

Ranking 

Fire Electrical Equipment Fires. 

Class A Materials and 

Furnishings. 

Local small fire 

Manned Areas 

PM’s 

Housekeeping. 

Fire Fighting Equipment, 

Multiple Escape routes 

 

Explosion N/A No Issues  

Smoke and 

Gas Ingress/ 

Migration 

N/A No Issues  

Potential 

Dropped 

Objects 

N/A No Issues  

Flooding N/A No Issues  

Access and 

Egress 

N/A No Issues, good access and egress from the Bridge to 

the Nav Deck and outside Walkways 
 

Lack of 

Signage 

N/A Signage all in place on the Bridge  

Ergonomics N/A All equipment is well laid out on the Bridge for 

personnel working. 
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Compartment Name: Cement Room Location:  

Heating, Ventilation, Air Conditioning Systems 

HVAC ☒ Dampers 
Local 

☐ 

Remote 

☒ 
Ducts ☐ 

Blower 

/ Fan 
☐ Natural ☐ 

Failure 

Alarm 
☐ 

Start 

/ Stop 
☒ ESD ☐ 

 

Watertight Integrity 

W/T door indicator ☐ Bilge Sensor ☐ Bilge Alarm ☐ Bulkhead Integrity ☐ 

Watertight 

Doors (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Watertight 

Hatches (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Weathertight Doors 

(No): 
1 

 

Passive Structural Fire Protection & Containment Systems 

Doors ☒ Bulkheads ☒ Deck ☒ Drainage ☒ 

Windows ☐ Insulation ☐ Deck Head ☐ Bunding ☒ 

 

Fire & Gas Detection Space Duct  Space Duct  

Constant Manning ☐ ☐ CH4 detector(s) ☐ ☐ Fire detection panel ☐ 

Flame detector(s) ☐ ☐ H2S detector(s) ☒ ☐ Gas detection panel ☐ 

Heat detector(s) ☒ ☐ CO2 detector(s) ☐ ☐ Other 

Smoke detector(s) ☒ ☐ CCTV monitoring ☐ ☐ 

 

Active Fire Protection Space Adjacent  Space Adjacent  Space Adjacent 

Fixed - water hose ☐ ☒ 
Fixed wet / dry 

chemical 
☐ ☐ Extinguisher - CO2 ☐ ☐ 

Fixed - CO2 ☐ ☐ Fixed - inert gas ☐ ☐ Extinguisher - foam ☐ ☐ 

Fixed - water 

sprinkler  
☐ ☐ Deluge A/V alarms ☐ ☐ 

Extinguisher - dry 

powder 
☒ ☐ 

Fixed - foam ☐ ☐ Deluge warning signage ☐ ☐ Extinguisher - H20 ☐ ☐ 

Fixed - hi-fog ☐ ☐ Fire blanket ☐ ☐ Fire axe ☐ ☐ 

 

Communications Systems 

Telephone ☒ Fixed VHF radio ☐ 
Manual alarm 

button 
☐ Distress alarm button ☐ Portable sat phone ☐ 

GA/PA console ☐ Fixed UHF radio ☐ 
General alarm 

button 
☒ 

Distress alarm 

indicator 
☐ Flares / beacon ☐ 

GA/PA speaker ☒ CCTV camera ☐ Audible alarms ☐ Drillers intercom ☐ GMDSS Station ☐ 

Sound powered phone ☐ CCTV Display ☐ Visual alarms ☐ Portable radios ☒ 
 

 

 

Escape, Evacuation & Rescue Equipment 

SCBA(s) ☐ Torch ☐ Immersion suit(s) ☐ 
Non-slip escape route 

surface 
☐ Muster cards ☐ 

EEBD(s) ☒ Life jacket(s) ☐ 
Electrical rescue 

gear 
☐ Fireman’s box ☐ Escape to sea ☐ 

Smoke hood(s) ☐ 
Eye wash 

station 
☒ Defibrillator unit ☐ Emergency lighting ☒ MOB rescue gear ☐ 

Gloves ☐ Safety shower ☐ 
Rescue at height 

gear 
☐ Work vest / PFD ☐ 

 

Spill Kits 

 

 

☐ 

Vertical escape device ☐ Lifebuoy ☐ 
Confined space 

rescue gear 
☐ 

Ladder climb assist 

device 
☐ 

 

Multiple escape routes ☒ 
Hi-Viz escape 

routes 
☐ Helicopter crash kit ☐ Clear escape routes ☒ 
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Systems, Equipment & Hazard Sources 

Hazard Threat Control Measures Risk 

Ranking 

Fire Fire  

Electrical Fire 

Class A materials   

 

PM’s 

Fire Fighting Equipment, 

Escape route 

 

Explosion N/A No Issues  

Smoke and 

Gas Ingress/ 

Migration 

N/A No Issues  

Potential 

Dropped 

Objects 

N/A No Issues,   

Flooding N/A No Issues  

Access and 

Egress 

N/A No Issues, good access and Egress from the Cement 

Room 
 

Lack of 

Signage 

N/A Signage in place on the internal Bulkheads  

Ergonomics N/A No Issues, area housekeeping is good walkways are 

clear of any obstructions  
 

 
Comments 
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Compartment Name: Cinema Location: 1st Deck 

Heating, Ventilation, Air Conditioning Systems 

HVAC ☒ Dampers 
Local 

☐ 

Remote 

☒ 
Ducts ☐ 

Blower 

/ Fan 
☐ Natural ☐ 

Failure 

Alarm 
☐ 

Start 

/ Stop 
☐ ESD ☐ 

 

Watertight Integrity 

W/T door indicator ☐ Bilge Sensor ☐ Bilge Alarm ☐ Bulkhead Integrity ☐ 

Watertight 

Doors (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Watertight 

Hatches (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Weathertight Doors 

(No): 
 

 

Passive Structural Fire Protection & Containment Systems 

Doors ☒ Bulkheads ☒ Deck ☒ Drainage ☐ 

Windows ☐ Insulation ☒ Deck Head ☒ Bunding ☐ 

 

Fire & Gas Detection Space Duct  Space Duct  

Constant Manning ☐ ☐ CH4 detector(s) ☐ ☐ Fire detection panel ☐ 

Flame detector(s) ☐ ☐ H2S detector(s) ☐ ☐ Gas detection panel ☐ 

Heat detector(s) ☒ ☐ CO2 detector(s) ☐ ☐ Other: 

Smoke detector(s) ☒ ☐ CCTV monitoring ☐ ☐ 

 

Active Fire Protection Space Adjacent  Space Adjacent  Space Adjacent 

Fixed - water hose ☐ ☒ 
Fixed wet / dry 

chemical 
☐ ☐ Extinguisher - CO2 ☐ ☒ 

Fixed - CO2 ☐ ☐ Fixed - inert gas ☐ ☐ Extinguisher - foam ☐ ☐ 

Fixed - water 

sprinkler  
☐ ☐ Deluge A/V alarms ☐ ☐ 

Extinguisher - dry 

powder 
☒ ☒ 

Fixed - foam ☐ ☐ Deluge warning signage ☐ ☐ Extinguisher - H20 ☐ ☐ 

Fixed - hi-fog ☐ ☐ Fire blanket ☐ ☐ Fire axe ☐ ☐ 

 

Communications Systems 

Telephone ☒ Fixed VHF radio ☒ 
Manual alarm 

button 
☐ Distress alarm button ☐ Portable sat phone ☐ 

GA/PA console ☐ Fixed UHF radio ☐ 
General alarm 

button 
☐ 

Distress alarm 

indicator 
☐ Flares / beacon ☐ 

GA/PA speaker ☒ CCTV camera ☐ Audible alarms ☒ Drillers intercom ☐ GMDSS Station ☐ 

Sound powered phone ☐ CCTV Display ☐ Visual alarms ☐ Portable radios ☐ 
 

 

 

Escape, Evacuation & Rescue Equipment 

SCBA(s) ☐ Torch ☐ Immersion suit(s) ☐ 
Non-slip escape route 

surface 
☐ Muster cards ☒ 

EEBD(s) ☐ Life jacket(s) ☐ 
Electrical rescue 

gear 
☐ Fireman’s box ☐ Escape to sea ☐ 

Smoke hood(s) ☐ 
Eye wash 

station 
☐ Defibrillator unit ☐ Emergency lighting ☒ MOB rescue gear ☐ 

Gloves ☐ Safety shower ☐ 
Rescue at height 

gear 
☐ Work vest / PFD ☐ 

 

Spill Kits 

 

 

☐ 

Vertical escape device ☐ Lifebuoy ☐ 
Confined space 

rescue gear 
☐ 

Ladder climb assist 

device 
☐ 

 

Multiple escape routes ☒ 
Hi-Viz escape 

routes 
☒ Helicopter crash kit ☐ Clear escape routes ☒ 
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Systems, Equipment & Hazard Sources 

Hazard Threat Control Measures Risk 

Ranking 

Fire Electrical Equipment Fires. 

Class A Materials and Furnishings 

Local small fire 

PM’s 

Housekeeping. 

Fire Fighting Equipment, 

Multiple Escape routes 

 

Explosion N/A No Issues  

Smoke and 

Gas Ingress/ 

Migration 

N/A No Issues  

Potential 

Dropped 

Objects 

N/A No Issues  

Flooding N/A No Issues  

Access and 

Egress 

N/A No Issues, good access and Egress from the Cinema  

Lack of 

Signage 

N/A Signage in place on the internal Bulkheads  

Ergonomics N/A No Issues in this area   

 
Comments 
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Compartment Name: CO2 Room Location: Aft 

Heating, Ventilation, Air Conditioning Systems 

HVAC ☒ Dampers 
Local 

☐ 

Remote 

☒ 
Ducts ☐ 

Blower 

/ Fan 
☐ Natural ☐ 

Failure 

Alarm 
☐ 

Start 

/ Stop 
☒ ESD ☐ 

 

Watertight Integrity 

W/T door indicator ☐ Bilge Sensor ☐ Bilge Alarm ☐ Bulkhead Integrity ☐ 

Watertight 

Doors (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 

Watertight 

Hatches (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 

Weathertight Doors 

(No): 
1 

 

Passive Structural Fire Protection & Containment Systems 

Doors ☒ Bulkheads ☐ Deck ☒ Drainage ☐ 

Windows ☐ Insulation ☒ Deck Head ☒ Bunding ☐ 

 

Fire & Gas Detection Space Duct  Space Duct  

Constant Manning ☐ ☐ CH4 detector(s) ☒ ☐ Fire detection panel ☐ 

Flame detector(s) ☐ ☐ H2S detector(s) ☐ ☐ Gas detection panel ☐ 

Heat detector(s) ☐ ☐ CO2 detector(s) ☐ ☐ Other  CO2 Release station 

Smoke detector(s) ☒ ☐ CCTV monitoring ☐ ☐ 

 

Active Fire Protection Space Adjacent  Space Adjacent  Space Adjacent 

Fixed - water hose ☐ ☐ 
Fixed wet / dry 

chemical 
☐ ☐ Extinguisher - CO2 ☒ ☐ 

Fixed - CO2 ☐ ☐ Fixed - inert gas ☐ ☐ Extinguisher - foam ☐ ☐ 

Fixed - water 

sprinkler  
☐ ☐ Deluge A/V alarms ☐ ☐ 

Extinguisher - dry 

powder 
☐ ☐ 

Fixed - foam ☐ ☐ Deluge warning signage ☐ ☐ Extinguisher - H20 ☐ ☐ 

Fixed - hi-fog ☐ ☐ Fire blanket ☐ ☐ Fire axe ☐ ☐ 

 

Communications Systems 

Telephone ☒ Fixed VHF radio ☐ 
Manual alarm 

button 
☒ Distress alarm button ☐ Portable sat phone ☐ 

GA/PA console ☐ Fixed UHF radio ☐ 
General alarm 

button 
☐ 

Distress alarm 

indicator 
☒ Flares / beacon ☐ 

GA/PA speaker ☒ CCTV camera ☐ Audible alarms ☒ Drillers intercom ☐ GMDSS Station ☐ 

Sound powered phone ☒ CCTV Display ☐ Visual alarms ☐ Portable radios ☐ 
 

 

 

Escape, Evacuation & Rescue Equipment 

SCBA(s) ☐ Torch ☐ Immersion suit(s) ☐ 
Non-slip escape route 

surface 
☐ Muster cards ☐ 

EEBD(s) ☐ Life jacket(s) ☐ 
Electrical rescue 

gear 
☒ Fireman’s box ☐ Escape to sea ☐ 

Smoke hood(s) ☐ 
Eye wash 

station 
☐ Defibrillator unit ☐ Emergency lighting ☒ MOB rescue gear ☐ 

Gloves ☐ Safety shower ☐ 
Rescue at height 

gear 
☐ Work vest / PFD ☐ 

 

Spill Kits 

 

 

☐ 

Vertical escape device ☐ Lifebuoy ☐ 
Confined space 

rescue gear 
☐ 

Ladder climb assist 

device 
☐ 

 

Multiple escape routes ☒ 
Hi-Viz escape 

routes 
☒ Helicopter crash kit ☐ Clear escape routes ☒ 
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Rev Date: 14th February 2018 Major Accident Hazard Risk Assessment (MAHRA) 
 

 

Systems, Equipment & Hazard Sources 

Hazard Threat Control Measures Risk 

Ranking 

Fire Electrical Equipment Fires. 

Class A Materials 

Small Local Fire 

PM’s 

Housekeeping. 

Fixed CO2 system  

Fire Fighting Equipment, 

Escape routes 

 

Explosion N/A No Issues  

Smoke and 

Gas Ingress/ 

Migration 

N/A No Issues  

Potential 

Dropped 

Objects 

N/A No Issues  

Flooding N/A No Issues  

Access and 

Egress 

N/A No Issues, good access and Egress from the CO2 Room  

Lack of 

Signage 

N/A Signage in place on the internal Bulkheads  

Ergonomics N/A No Issues in these areas, Areas clean and tidy no 

obstructions 
 

 
Comments 
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Compartment Name: Cranes 1 to 4 Location: Port and Starboard Side 

Heating, Ventilation, Air Conditioning Systems 

HVAC ☒ Dampers 
Local 

☐ 

Remote 

☒ 
Ducts ☐ 

Blower 

/ Fan 
☐ Natural ☐ 

Failure 

Alarm 
☐ 

Start 

/ Stop 
☒ ESD ☐ 

 

Watertight Integrity 

W/T door indicator ☐ Bilge Sensor ☐ Bilge Alarm ☐ Bulkhead Integrity ☐ 

Watertight 

Doors (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Watertight 

Hatches (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Weathertight Doors 

(No): 
1 

 

Passive Structural Fire Protection & Containment Systems 

Doors ☒ Bulkheads ☐ Deck ☐ Drainage ☐ 

Windows ☒ Insulation ☒ Deck Head ☐ Bunding ☐ 

 

Fire & Gas Detection Space Duct  Space Duct  

Constant Manning ☐ ☐ CH4 detector(s) ☐ ☐ Fire detection panel ☐ 

Flame detector(s) ☐ ☐ H2S detector(s) ☒ ☐ Gas detection panel ☐ 

Heat detector(s) ☐ ☐ CO2 detector(s) ☐ ☐ Other:H2s detectors are located below the 

Crane Cabs Smoke detector(s) ☒ ☐ CCTV monitoring ☐ ☐ 

 

Active Fire Protection Space Adjacent  Space Adjacent  Space Adjacent 

Fixed - water hose ☐ ☒ 
Fixed wet / dry 

chemical 
☐ ☐ Extinguisher - CO2 ☒ ☐ 

Fixed - CO2 ☐ ☐ Fixed - inert gas ☐ ☐ Extinguisher - foam ☐ ☐ 

Fixed - water 

sprinkler  
☐ ☐ Deluge A/V alarms ☐ ☐ 

Extinguisher - dry 

powder 
☐ ☐ 

Fixed - foam ☐ ☐ Deluge warning signage ☐ ☐ Extinguisher - H20 ☐ ☐ 

Fixed - hi-fog ☐ ☐ Fire blanket ☐ ☐ Fire axe ☐ ☐ 

 

Communications Systems 

Telephone ☒ Fixed VHF radio ☒ 
Manual alarm 

button 
☒ Distress alarm button ☐ Portable sat phone ☐ 

GA/PA console ☐ Fixed UHF radio ☒ 
General alarm 

button 
☐ 

Distress alarm 

indicator 
☐ Flares / beacon ☐ 

GA/PA speaker ☒ CCTV camera ☐ Audible alarms ☐ Drillers intercom ☐ GMDSS Station ☐ 

Sound powered phone ☐ CCTV Display ☐ Visual alarms ☒ Portable radios ☐ 
 

 

 

Escape, Evacuation & Rescue Equipment 

SCBA(s) ☐ Torch ☐ Immersion suit(s) ☐ 
Non-slip escape route 

surface 
☐ Muster cards ☐ 

EEBD(s) ☐ Life jacket(s) ☐ 
Electrical rescue 

gear 
☐ Fireman’s box ☐ Escape to sea ☐ 

Smoke hood(s) ☐ 
Eye wash 

station 
☐ Defibrillator unit ☐ Emergency lighting ☒ MOB rescue gear ☐ 

Gloves ☐ Safety shower ☐ 
Rescue at height 

gear 
☐ Work vest / PFD ☐ 

 

Spill Kits 

 

 

☐ 

Vertical escape device ☐ Lifebuoy ☐ 
Confined space 

rescue gear 
☐ 

Ladder climb assist 

device 
☐ 

 

Multiple escape routes ☐ 
Hi-Viz escape 

routes 
☐ Helicopter crash kit ☐ Clear escape routes ☒ 
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Rev Date: 14th February 2018 Major Accident Hazard Risk Assessment (MAHRA) 
 

 

Systems, Equipment & Hazard Sources 

Hazard Threat Control Measures Risk 

Ranking 

Fire Electrical Equipment Fires. 

Class A Materials 

Local small fire 

PM’s 

Housekeeping. 

Fire Fighting Equipment, 

Escape routes 

 

Explosion N/A No Issues  

Smoke and 

Gas Ingress/ 

Migration 

N/A No Issues  

Potential 

Dropped 

Objects 

N/A No Issues  

Flooding N/A No Issues  

Access and 

Egress 

N/A No Issues, good access and Egress from the cranes  

Lack of 

Signage 

N/A Signage in place on the internal Bulkheads  

Ergonomics N/A No Issues in this area, Cranes Cabs and machinery 

houses are clean and tidy  
 

 
Comments 
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Rev Date: 14th February 2018 Major Accident Hazard Risk Assessment (MAHRA) 
 

 

Compartment Name: Doghouse Location: Drillfloor 

Heating, Ventilation, Air Conditioning Systems 

HVAC ☒ Dampers 
Local 

☐ 

Remote 

☒ 
Ducts ☐ 

Blower 

/ Fan 
☐ Natural ☐ 

Failure 

Alarm 
☐ 

Start 

/ Stop 
☒ ESD ☒ 

 

Watertight Integrity 

W/T door indicator ☐ Bilge Sensor ☐ Bilge Alarm ☐ Bulkhead Integrity ☐ 

Watertight 

Doors (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Watertight 

Hatches (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Weathertight Doors 

(No): 
2 

 

Passive Structural Fire Protection & Containment Systems 

Doors ☒ Bulkheads ☒ Deck ☒ Drainage ☐ 

Windows ☒ Insulation ☒ Deck Head ☒ Bunding ☐ 

 

Fire & Gas Detection Space Duct  Space Duct  

Constant Manning ☐ ☐ CH4 detector(s) ☐ ☐ Fire detection panel ☒ 

Flame detector(s) ☐ ☐ H2S detector(s) ☐ ☐ Gas detection panel ☒ 

Heat detector(s) ☐ ☐ CO2 detector(s) ☐ ☐ Other 

Smoke detector(s) ☒ ☐ CCTV monitoring ☐ ☐ 

 

Active Fire Protection Space Adjacent  Space Adjacent  Space Adjacent 

Fixed - water hose ☒ ☐ Fixed wet / dry chemical ☐ ☐ Extinguisher - CO2 ☒ ☐ 

Fixed - CO2 ☒ ☐ Fixed - inert gas ☐ ☐ Extinguisher - foam ☐ ☐ 

Fixed - water sprinkler  ☐ ☐ Deluge A/V alarms ☐ ☐ 
Extinguisher - dry 

powder 
☒ ☐ 

Fixed - foam ☐ ☐ Deluge warning signage ☐ ☐ Extinguisher - H20 ☐ ☐ 

Fixed - hi-fog ☐ ☐ Fire blanket ☐ ☐ Fire axe ☐ ☐ 

 

Communications Systems 

Telephone ☒ Fixed VHF radio ☒ 
Manual alarm 

button 
☐ Distress alarm button ☐ Portable sat phone ☐ 

GA/PA console ☐ Fixed UHF radio ☐ 
General alarm 

button 
☒ 

Distress alarm 

indicator 
☐ Flares / beacon ☐ 

GA/PA speaker ☒ CCTV camera ☐ Audible alarms ☒ Drillers intercom ☒ GMDSS Station ☐ 

Sound powered phone ☐ CCTV Display ☒ Visual alarms ☒ Portable radios ☒ 
 

 

 

Escape, Evacuation & Rescue Equipment 

SCBA(s) ☐ Torch ☐ Immersion suit(s) ☐ 
Non-slip escape route 

surface 
☒ Muster cards ☐ 

EEBD(s) ☒ Life jacket(s) ☐ 
Electrical rescue 

gear 
☐ Fireman’s box ☐ Escape to sea ☐ 

Smoke hood(s) ☐ 
Eye wash 

station 
☐ Defibrillator unit ☐ Emergency lighting ☒ MOB rescue gear ☐ 

Gloves ☐ Safety shower ☐ 
Rescue at height 

gear 
☐ Work vest / PFD ☐ 

 

Spill Kits 

 

 

☐ 

Vertical escape device ☐ Lifebuoy ☐ 
Confined space 

rescue gear 
☐ 

Ladder climb assist 

device 
☐ 

First Aid Kit installed in 

this area 
Multiple escape routes ☒ 

Hi-Viz escape 

routes 
☒ Helicopter crash kit ☐ Clear escape routes ☒ 
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Rev Date: 14th February 2018 Major Accident Hazard Risk Assessment (MAHRA) 
 

 

Systems, Equipment & Hazard Sources 

Hazard Threat Control Measures Risk 

Ranking 

Fire Electrical Equipment Fires. 

Class A Materials and Furnishings 

Small Local fire 

PM’s 

Housekeeping. 

Fire Fighting Equipment, 

Escape routes 

 

Explosion N/A No Issues  

Smoke and 

Gas Ingress/ 

Migration 

N/A No Issues  

Potential 

Dropped 

Objects 

N/A No Issues  

Flooding N/A No Issues  

Access and 

Egress 

N/A No Issues, good access and Egress from the Doghouse  

Lack of 

Signage 

N/A Signage in place on the internal Bulkheads  

Ergonomics N/A No Issues in these areas, Areas clean and tidy no 

obstructions 
 

 
Comments 
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Rev Date: 14th February 2018 Major Accident Hazard Risk Assessment (MAHRA) 
 

 

Compartment Name: Drillfloor Location:  

Heating, Ventilation, Air Conditioning Systems 

HVAC ☐ Dampers 
Local 

☐ 

Remote 

☐ 
Ducts ☐ 

Blower 

/ Fan 
☐ Natural ☐ 

Failure 

Alarm 
☐ 

Start 

/ Stop 
☐ ESD ☐ 

 

Watertight Integrity 

W/T door indicator ☐ Bilge Sensor ☐ Bilge Alarm ☐ Bulkhead Integrity ☐ 

Watertight 

Doors (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Watertight 

Hatches (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Weathertight Doors 

(No): 
 

 

Passive Structural Fire Protection & Containment Systems 

Doors ☒ Bulkheads ☐ Deck ☐ Drainage ☒ 

Windows ☐ Insulation ☐ Deck Head ☐ Bunding ☒ 

 

Fire & Gas Detection Space Duct  Space Duct  

Constant Manning ☐ ☐ CH4 detector(s) ☒ ☐ Fire detection panel ☐ 

Flame detector(s) ☐ ☐ H2S detector(s) ☒ ☐ Gas detection panel ☐ 

Heat detector(s) ☒ ☐ CO2 detector(s) ☐ ☐ Other 

Smoke detector(s) ☒ ☐ CCTV monitoring ☐ ☐ 

 

Active Fire Protection Space Adjacent  Space Adjacent  Space Adjacent 

Fixed - water hose ☒ ☐ Fixed wet / dry chemical ☐ ☐ Extinguisher - CO2 ☐ ☐ 

Fixed - CO2 ☐ ☐ Fixed - inert gas ☐ ☐ Extinguisher - foam ☐ ☐ 

Fixed - water sprinkler  ☒ ☐ Deluge A/V alarms ☐ ☐ 
Extinguisher - dry 

powder 
☒ ☐ 

Fixed - foam ☐ ☐ Deluge warning signage ☒ ☐ Extinguisher - H20 ☐ ☐ 

Fixed - hi-fog ☐ ☐ Fire blanket ☐ ☐ Fire axe ☐ ☐ 

 

Communications Systems 

Telephone ☒ Fixed VHF radio ☐ 
Manual alarm 

button 
☒ Distress alarm button ☐ Portable sat phone ☐ 

GA/PA console ☐ Fixed UHF radio ☐ 
General alarm 

button 
☐ 

Distress alarm 

indicator 
☐ Flares / beacon ☐ 

GA/PA speaker ☒ CCTV camera ☒ Audible alarms ☒ Drillers intercom ☐ GMDSS Station ☐ 

Sound powered phone ☐ CCTV Display ☐ Visual alarms ☒ Portable radios ☐ 
 

 

 

Escape, Evacuation & Rescue Equipment 

SCBA(s) ☐ Torch ☐ Immersion suit(s) ☐ 
Non-slip escape route 

surface 
☒ Muster cards ☐ 

EEBD(s) ☐ Life jacket(s) ☐ 
Electrical rescue 

gear 
☐ Fireman’s box ☐ Escape to sea ☐ 

Smoke hood(s) ☐ 
Eye wash 

station 
☐ Defibrillator unit ☐ Emergency lighting ☒ MOB rescue gear ☐ 

Gloves ☐ Safety shower ☐ 
Rescue at height 

gear 
☐ Work vest / PFD ☐ 

 

Spill Kits 

 

 

☐ 

Vertical escape device ☐ Lifebuoy ☐ 
Confined space 

rescue gear 
☐ 

Ladder climb assist 

device 
☐ 

 

 
Multiple escape routes ☒ 

Hi-Viz escape 

routes 
☒ Helicopter crash kit ☐ Clear escape routes ☒ 
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Rev Date: 14th February 2018 Major Accident Hazard Risk Assessment (MAHRA) 
 

 

Systems, Equipment & Hazard Sources 

Hazard Threat Control Measures Risk 

Ranking 

Fire Potential for Blowout on the Drill 

floor 

 

PM’s 

Detection systems installed 

Fire Fighting Equipment, 

Escape routes 

 

Explosion N/A No Issues  

Smoke and 

Gas Ingress/ 

Migration 

N/A No Issues  

Potential 

Dropped 

Objects 

N/A No Issues, Red Zone management in force on the Drill 

Floor all equipment aloft have secondary retention 

fitted. 

 

Flooding N/A No Issues  

Access and 

Egress 

N/A No Issues, good access and Egress from the Drillfloor  

Lack of 

Signage 

N/A Signage in place on the internal Bulkheads  

Ergonomics N/A No Issues in these areas, Areas clean and tidy no 

obstructions, walkways kept clear, Red zone area 

clearly marked off. 

 

 
Comments 
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Rev Date: 14th February 2018 Major Accident Hazard Risk Assessment (MAHRA) 
 

 

Compartment Name: Dry Provision Store Location: Upper Deck 

Heating, Ventilation, Air Conditioning Systems 

HVAC ☒ Dampers 
Local 

☐ 

Remote 

☒ 
Ducts ☐ 

Blower 

/ Fan 
☐ Natural ☐ 

Failure 

Alarm 
☐ 

Start 

/ Stop 
☒ ESD ☐ 

 

Watertight Integrity 

W/T door indicator ☐ Bilge Sensor ☐ Bilge Alarm ☐ Bulkhead Integrity ☐ 

Watertight 

Doors (No): 
1 

Manual 

 ☒ 

Hydraulic 

☐ 

Remote 

☐ 

Watertight 

Hatches (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 

Weathertight Doors 

(No): 
2 

 

Passive Structural Fire Protection & Containment Systems 

Doors ☒ Bulkheads ☒ Deck ☒ Drainage ☒ 

Windows ☐ Insulation ☐ Deck Head ☒ Bunding ☐ 

 

Fire & Gas Detection Space Duct  Space Duct  

Constant Manning ☐ ☐ CH4 detector(s) ☐ ☐ Fire detection panel ☐ 

Flame detector(s) ☐ ☐ H2S detector(s) ☐ ☐ Gas detection panel ☐ 

Heat detector(s) ☒ ☐ CO2 detector(s) ☐ ☐ Other: 

Smoke detector(s) ☒ ☐ CCTV monitoring ☐ ☐ 

 

Active Fire Protection Space Adjacent  Space Adjacent  Space Adjacent 

Fixed - water hose ☒ ☐ Fixed wet / dry chemical ☒ ☐ Extinguisher - CO2 ☐ ☐ 

Fixed - CO2 ☐ ☐ Fixed - inert gas ☐ ☐ Extinguisher - foam ☐ ☐ 

Fixed - water sprinkler  ☐ ☐ Deluge A/V alarms ☐ ☐ 
Extinguisher - dry 

powder 
☒ ☐ 

Fixed - foam ☐ ☐ Deluge warning signage ☐ ☐ Extinguisher - H20 ☐ ☐ 

Fixed - hi-fog ☐ ☐ Fire blanket ☒ ☐ Fire axe ☐ ☐ 

 

Communications Systems 

Telephone ☐ Fixed VHF radio ☐ 
Manual alarm 

button 
☐ Distress alarm button ☐ Portable sat phone ☐ 

GA/PA console ☐ Fixed UHF radio ☐ 
General alarm 

button 
☒ 

Distress alarm 

indicator 
☐ Flares / beacon ☐ 

GA/PA speaker ☒ CCTV camera ☐ Audible alarms ☒ Drillers intercom ☐ GMDSS Station ☐ 

Sound powered phone ☐ CCTV Display ☐ Visual alarms ☐ Portable radios ☐ 
 

 

 

Escape, Evacuation & Rescue Equipment 

SCBA(s) ☐ Torch ☐ Immersion suit(s) ☐ 
Non-slip escape route 

surface 
☐ Muster cards ☐ 

EEBD(s) ☐ Life jacket(s) ☐ 
Electrical rescue 

gear 
☐ Fireman’s box ☐ Escape to sea ☐ 

Smoke hood(s) ☐ 
Eye wash 

station 
☐ Defibrillator unit ☐ Emergency lighting ☒ MOB rescue gear ☐ 

Gloves ☐ Safety shower ☐ 
Rescue at height 

gear 
☐ Work vest / PFD ☐ 

 

Spill Kits 

 

 

☐ 

Vertical escape device ☐ Lifebuoy ☐ 
Confined space 

rescue gear 
☐ 

Ladder climb assist 

device 
☐ 

 

Multiple escape routes ☒ 
Hi-Viz escape 

routes 
☒ Helicopter crash kit ☐ Clear escape routes ☒ 
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Rev Date: 14th February 2018 Major Accident Hazard Risk Assessment (MAHRA) 
 

Systems, Equipment & Hazard Sources 

Hazard Threat Control Measures Risk 

Ranking 

Fire Small Fires Manned Areas 

PM’s 

Housekeeping. 

Fire Fighting Equipment, 

Multiple Escape routes 

 

Explosion N/A No Issues  

Smoke and 

Gas Ingress/ 

Migration 

N/A No Issues  

Potential 

Dropped 

Objects 

N/A No Issues  

Flooding N/A No Issues  

Access and 

Egress 

N/A No Issues, good access and Egress from the Dry 

Provisions store 
 

Lack of 

Signage 

N/A Signage in place on the internal Bulkheads  

Ergonomics N/A No Issues, Area well laid out    

 
Comments 

 

First Aid Kit is available in the GALLEY 
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Compartment Name: Emergency Generator Room Location: Port side main deck 

Heating, Ventilation, Air Conditioning Systems 

HVAC ☒ Dampers 
Local 

☐ 

Remote 

☒ 
Ducts ☐ 

Blower 

/ Fan 
☐ Natural ☐ 

Failure 

Alarm 
☐ 

Start 

/ Stop 
☒ ESD ☐ 

 

Watertight Integrity 

W/T door indicator ☐ Bilge Sensor ☐ Bilge Alarm ☐ Bulkhead Integrity ☐ 

Watertight 

Doors (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Watertight 

Hatches (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Weathertight Doors 

(No): 
2 

 

Passive Structural Fire Protection & Containment Systems 

Doors ☒ Bulkheads ☒ Deck ☒ Drainage ☐ 

Windows ☐ Insulation ☒ Deck Head ☒ Bunding ☐ 

 

Fire & Gas Detection Space Duct  Space Duct  

Constant Manning ☐ ☐ CH4 detector(s) ☐ ☐ Fire detection panel ☐ 

Flame detector(s) ☐ ☐ H2S detector(s) ☐ ☐ Gas detection panel ☐ 

Heat detector(s) ☒ ☐ CO2 detector(s) ☐ ☐ Other   

Smoke detector(s) ☒ ☐ CCTV monitoring ☐ ☐ 

 

Active Fire Protection Space Adjacent  Space Adjacent  Space Adjacent 

Fixed - water hose ☐ ☐ Fixed wet / dry chemical ☐ ☐ Extinguisher - CO2 ☒ ☐ 

Fixed - CO2 ☒ ☐ Fixed - inert gas ☐ ☐ Extinguisher - foam ☐ ☐ 

Fixed - water sprinkler  ☐ ☐ Deluge A/V alarms ☐ ☐ 
Extinguisher - dry 

powder 
☒ ☐ 

Fixed - foam ☐ ☐ Deluge warning signage ☐ ☐ Extinguisher - H20 ☐ ☐ 

Fixed - hi-fog ☐ ☐ Fire blanket ☐ ☐ Fire axe ☐ ☐ 

 

Communications Systems 

Telephone ☒ Fixed VHF radio ☐ 
Manual alarm 

button 
☒ Distress alarm button ☐ Portable sat phone ☐ 

GA/PA console ☐ Fixed UHF radio ☐ 
General alarm 

button 
☒ 

Distress alarm 

indicator 
☐ Flares / beacon ☐ 

GA/PA speaker ☒ CCTV camera ☐ Audible alarms ☒ Drillers intercom ☐ GMDSS Station ☐ 

Sound powered phone ☒ CCTV Display ☐ Visual alarms ☒ Portable radios ☐ 
 

 

 

Escape, Evacuation & Rescue Equipment 

SCBA(s) ☐ Torch ☐ Immersion suit(s) ☐ 
Non-slip escape route 

surface 
☐ Muster cards ☐ 

EEBD(s) ☐ Life jacket(s) ☐ 
Electrical rescue 

gear 
☒ Fireman’s box ☒ Escape to sea ☐ 

Smoke hood(s) ☐ 
Eye wash 

station 
☐ Defibrillator unit ☐ Emergency lighting ☒ MOB rescue gear ☐ 

Gloves ☐ Safety shower ☐ 
Rescue at height 

gear 
☐ Work vest / PFD ☐ 

 

Spill Kits 

 

 

☐ 

Vertical escape device ☐ Lifebuoy ☐ 
Confined space 

rescue gear 
☐ 

Ladder climb assist 

device 
☐ 

 

Multiple escape routes ☒ 
Hi-Viz escape 

routes 
☒ Helicopter crash kit ☐ Clear escape routes ☒ 
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Rev Date: 14th February 2018 Major Accident Hazard Risk Assessment (MAHRA) 
 

 

Systems, Equipment & Hazard Sources 

Hazard Threat Control Measures Risk 

Ranking 

Fire Electrical Equipment Fires. 

Class A Materials  

Fuel Fire 

PM’s 

Housekeeping. 

Fixed CO2 system  

Fire Fighting Equipment, 

Foam station with Inductor and 2 x 25 ltr foam in area 

Escape routes 

 

Explosion N/A No Issues  

Smoke and 

Gas Ingress/ 

Migration 

N/A No Issues  

Potential 

Dropped 

Objects 

N/A No Issues  

Flooding N/A No Issues  

Access and 

Egress 

N/A No Issues, good access and Egress from the Emergency 

Generator Room 
 

Lack of 

Signage 

N/A Signage in place on the internal Bulkheads  

Ergonomics N/A No Issues in these areas, Areas clean and tidy no 

obstructions 
 

 
Comments 
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Rev Date: 14th February 2018 Major Accident Hazard Risk Assessment (MAHRA) 
 

 

Compartment Name: ERO Control Room Location: Aft 

Heating, Ventilation, Air Conditioning Systems 

HVAC ☒ Dampers 
Local 

☐ 

Remote 

☒ 
Ducts ☐ 

Blower 

/ Fan 
☐ Natural ☐ 

Failure 

Alarm 
☐ 

Start 

/ Stop 
☒ ESD ☐ 

 

Watertight Integrity 

W/T door indicator ☐ Bilge Sensor ☐ Bilge Alarm ☐ Bulkhead Integrity ☐ 

Watertight 

Doors (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Watertight 

Hatches (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Weathertight Doors 

(No): 
1 

 

Passive Structural Fire Protection & Containment Systems 

Doors ☒ Bulkheads ☒ Deck ☒ Drainage ☐ 

Windows ☐ Insulation ☒ Deck Head ☒ Bunding ☐ 

 

Fire & Gas Detection Space Duct  Space Duct  

Constant Manning ☒ ☐ CH4 detector(s) ☐ ☐ Fire detection panel ☐ 

Flame detector(s) ☐ ☐ H2S detector(s) ☐ ☐ Gas detection panel ☐ 

Heat detector(s) ☐ ☐ CO2 detector(s) ☐ ☐ Other 

Smoke detector(s) ☒ ☐ CCTV monitoring ☐ ☐ 

 

Active Fire Protection Space Adjacent  Space Adjacent  Space Adjacent 

Fixed - water hose ☐ ☐ Fixed wet / dry chemical ☐ ☐ Extinguisher - CO2 ☒ ☐ 

Fixed - CO2 ☐ ☐ Fixed - inert gas ☐ ☐ Extinguisher - foam ☐ ☐ 

Fixed - water sprinkler  ☐ ☐ Deluge A/V alarms ☐ ☐ 
Extinguisher - dry 

powder 
☐ ☐ 

Fixed - foam ☐ ☐ Deluge warning signage ☐ ☐ Extinguisher - H20 ☐ ☐ 

Fixed - hi-fog ☐ ☐ Fire blanket ☐ ☐ Fire axe ☐ ☐ 

 

Communications Systems 

Telephone ☒ Fixed VHF radio ☒ 
Manual alarm 

button 
☐ Distress alarm button ☐ Portable sat phone ☐ 

GA/PA console ☐ Fixed UHF radio ☐ 
General alarm 

button 
☒ 

Distress alarm 

indicator 
☒ Flares / beacon ☐ 

GA/PA speaker ☒ CCTV camera ☐ Audible alarms ☒ Drillers intercom ☐ GMDSS Station ☐ 

Sound powered phone ☒ CCTV Display ☒ Visual alarms ☐ Portable radios ☐ 
 

 

 

Escape, Evacuation & Rescue Equipment 

SCBA(s) ☒ Torch ☐ Immersion suit(s) ☐ 
Non-slip escape route 

surface 
☐ Muster cards ☐ 

EEBD(s) ☐ Life jacket(s) ☐ 
Electrical rescue 

gear 
☒ Fireman’s box ☐ Escape to sea ☐ 

Smoke hood(s) ☐ 
Eye wash 

station 
☐ Defibrillator unit ☐ Emergency lighting ☒ MOB rescue gear ☐ 

Gloves ☐ Safety shower ☐ 
Rescue at height 

gear 
☐ Work vest / PFD ☐ 

 

Spill Kits 

 

 

☐ 

Vertical escape device ☐ Lifebuoy ☐ 
Confined space 

rescue gear 
☐ 

Ladder climb assist 

device 
☐ 

First Aid Kit installed in 

this area 
Multiple escape routes ☒ 

Hi-Viz escape 

routes 
☐ Helicopter crash kit ☐ Clear escape routes ☒ 
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Systems, Equipment & Hazard Sources 

Hazard Threat Control Measures Risk 

Ranking 

Fire Electrical Equipment Fires. 

Class A Materials and Furnishings 

Small Local Fire 

Constant Manning 

PM’s 

Housekeeping. 

Fire Fighting Equipment, 

Escape routes 

 

Explosion N/A No Issues  

Smoke and 

Gas Ingress/ 

Migration 

N/A No Issues  

Potential 

Dropped 

Objects 

N/A No Issues  

Flooding N/A No Issues  

Access and 

Egress 

N/A No Issues, good access and Egress from the ERO 

Control Room 
 

Lack of 

Signage 

N/A Signage in place on the internal Bulkheads  

Ergonomics N/A No Issues in these areas, Areas clean and tidy no 

obstructions 
 

 
Comments 
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Compartment Name: Galley Location: Upper Deck 

Heating, Ventilation, Air Conditioning Systems 

HVAC ☒ Dampers 
Local 

☐ 

Remote 

☒ 
Ducts ☐ 

Blower 

/ Fan 
☒ Natural ☐ 

Failure 

Alarm 
☐ 

Start 

/ Stop 
☒ ESD ☐ 

 

Watertight Integrity 

W/T door indicator ☒ Bilge Sensor ☐ Bilge Alarm ☐ Bulkhead Integrity ☐ 

Watertight 

Doors (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 

Watertight 

Hatches (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 

Weathertight Doors 

(No): 
 

 

Passive Structural Fire Protection & Containment Systems 

Doors ☒ Bulkheads ☒ Deck ☒ Drainage ☒ 

Windows ☐ Insulation ☒ Deck Head ☒ Bunding ☐ 

 

Fire & Gas Detection Space Duct  Space Duct  

Constant Manning ☒ ☐ CH4 detector(s) ☐ ☐ Fire detection panel ☐ 

Flame detector(s) ☐ ☐ H2S detector(s) ☐ ☐ Gas detection panel ☐ 

Heat detector(s) ☒ ☐ CO2 detector(s) ☐ ☐ Other: 

Smoke detector(s) ☒ ☐ CCTV monitoring ☐ ☐ 

 

Active Fire Protection Space Adjacent  Space Adjacent  Space Adjacent 

Fixed - water hose ☐ ☒ Fixed wet / dry chemical ☒ ☐ Extinguisher - CO2 ☒ ☐ 

Fixed - CO2 ☒ ☐ Fixed - inert gas ☐ ☐ Extinguisher - foam ☒ ☐ 

Fixed - water sprinkler  ☐ ☐ Deluge A/V alarms ☐ ☐ 
Extinguisher - dry 

powder 
☒ ☐ 

Fixed - foam ☐ ☐ Deluge warning signage ☐ ☐ Extinguisher - H20 ☐ ☐ 

Fixed - hi-fog ☐ ☐ Fire blanket ☒ ☐ Fire axe ☐ ☐ 

 

Communications Systems 

Telephone ☐ Fixed VHF radio ☐ 
Manual alarm 

button 
☐ Distress alarm button ☐ Portable sat phone ☐ 

GA/PA console ☐ Fixed UHF radio ☐ 
General alarm 

button 
☒ 

Distress alarm 

indicator 
☐ Flares / beacon ☐ 

GA/PA speaker ☒ CCTV camera ☐ Audible alarms ☒ Drillers intercom ☐ GMDSS Station ☐ 

Sound powered phone ☐ CCTV Display ☐ Visual alarms ☐ Portable radios ☐ 
 

 

 

Escape, Evacuation & Rescue Equipment 

SCBA(s) ☐ Torch ☐ Immersion suit(s) ☐ 
Non-slip escape route 

surface 
☒ Muster cards ☐ 

EEBD(s) ☐ Life jacket(s) ☐ 
Electrical rescue 

gear 
☐ Fireman’s box ☐ Escape to sea ☐ 

Smoke hood(s) ☐ 
Eye wash 

station 
☐ Defibrillator unit ☐ Emergency lighting ☒ MOB rescue gear ☐ 

Gloves ☐ Safety shower ☐ 
Rescue at height 

gear 
☐ Work vest / PFD ☐ 

 

Spill Kits 

 

 

☐ 

Vertical escape device ☐ Lifebuoy ☐ 
Confined space 

rescue gear 
☐ 

Ladder climb assist 

device 
☐ 

 

Multiple escape routes ☒ 
Hi-Viz escape 

routes 
☒ Helicopter crash kit ☐ Clear escape routes ☒ 
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Rev Date: 14th February 2018 Major Accident Hazard Risk Assessment (MAHRA) 
 

 

Systems, Equipment & Hazard Sources 

Hazard Threat Control Measures Risk 

Ranking 

Fire Electrical Fires. 

Fat and Oven Fires. Cooking Oil. 

Manned Areas 

PM’s 

Housekeeping. 

Fire Fighting Equipment, 

Multiple Escape routes 

 

Explosion N/A No Issues  

Smoke and 

Gas Ingress/ 

Migration 

N/A No Issues  

Potential 

Dropped 

Objects 

N/A No Issues  

Flooding N/A No Issues  

Access and 

Egress 

N/A No Issues, good access and Egress from the Galley  

Lack of 

Signage 

N/A Signage in place on the internal Bulkheads  

Ergonomics N/A All equipment is easily accessible in the Galley    

 
Comments 

 

First Aid Kit is available in the GALLEY 
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Compartment Name: Heli Lounge / Radio Room Location: Above Nav Deck 

Heating, Ventilation, Air Conditioning Systems 

HVAC ☒ Dampers 
Local 

☐ 

Remote 

☒ 
Ducts ☐ 

Blower 

/ Fan 
☒ Natural ☐ 

Failure 

Alarm 
☐ 

Start 

/ Stop 
☒ ESD ☐ 

 

Watertight Integrity 

W/T door indicator ☐ Bilge Sensor ☐ Bilge Alarm ☐ Bulkhead Integrity ☐ 

Watertight 

Doors (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Watertight 

Hatches (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Weathertight Doors 

(No): 
2 

 

Passive Structural Fire Protection & Containment Systems 

Doors ☒ Bulkheads ☒ Deck ☒ Drainage ☐ 

Windows ☒ Insulation ☒ Deck Head ☒ Bunding ☐ 

 

Fire & Gas Detection Space Duct  Space Duct  

Constant Manning ☒ ☐ CH4 detector(s) ☐ ☐ Fire detection panel ☐ 

Flame detector(s) ☐ ☐ H2S detector(s) ☐ ☐ Gas detection panel ☐ 

Heat detector(s) ☒ ☐ CO2 detector(s) ☐ ☐ Other: 

Smoke detector(s) ☒ ☐ CCTV monitoring ☐ ☐ 

 

Active Fire Protection Space Adjacent  Space Adjacent  Space Adjacent 

Fixed - water hose ☐ ☒ 
Fixed wet / dry 

chemical 
☐ ☐ Extinguisher - CO2 ☐ ☐ 

Fixed - CO2 ☐ ☐ Fixed - inert gas ☐ ☐ Extinguisher - foam ☐ ☐ 

Fixed - water 

sprinkler  
☐ ☐ Deluge A/V alarms ☐ ☐ 

Extinguisher - dry 

powder 
☒ ☐ 

Fixed - foam ☐ ☐ Deluge warning signage ☐ ☐ Extinguisher - H20 ☐ ☐ 

Fixed - hi-fog ☐ ☐ Fire blanket ☐ ☐ Fire axe ☐ ☐ 

 

Communications Systems 

Telephone ☒ Fixed VHF radio ☒ 
Manual alarm 

button 
☐ Distress alarm button ☐ Portable sat phone ☐ 

GA/PA console ☐ Fixed UHF radio ☐ 
General alarm 

button 
☒ 

Distress alarm 

indicator 
☐ Flares / beacon ☐ 

GA/PA speaker ☒ CCTV camera ☐ Audible alarms ☒ Drillers intercom ☐ GMDSS Station ☐ 

Sound powered phone ☐ CCTV Display ☐ Visual alarms ☐ Portable radios ☐ 
 

 

 

Escape, Evacuation & Rescue Equipment 

SCBA(s) ☐ Torch ☒ Immersion suit(s) ☐ 
Non-slip escape route 

surface 
☒ Muster cards ☐ 

EEBD(s) ☐ Life jacket(s) ☐ 
Electrical rescue 

gear 
☐ Fireman’s box ☐ Escape to sea ☐ 

Smoke hood(s) ☐ 
Eye wash 

station 
☐ Defibrillator unit ☐ Emergency lighting ☒ MOB rescue gear ☐ 

Gloves ☐ Safety shower ☐ 
Rescue at height 

gear 
☐ Work vest / PFD ☐ 

 

Spill Kits 

 

 

☐ 

Vertical escape device ☐ Lifebuoy ☐ 
Confined space 

rescue gear 
☐ 

Ladder climb assist 

device 
☐ 

 

Multiple escape routes ☒ 
Hi-Viz escape 

routes 
☒ Helicopter crash kit ☐ Clear escape routes ☐ 
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Rev Date: 14th February 2018 Major Accident Hazard Risk Assessment (MAHRA) 
 

 

Systems, Equipment & Hazard Sources 

Hazard Threat Control Measures Risk 

Ranking 

Fire Electrical Equipment Fires. 

Class A Materials and 

Furnishings. 

Local small fire 

Manned Areas 

PM’s 

Housekeeping. 

Fire Fighting Equipment, 

Multiple Escape routes 

 

Explosion N/A No Issues  

Smoke and 

Gas Ingress/ 

Migration 

N/A No Issues  

Potential 

Dropped 

Objects 

N/A No Issues  

Flooding N/A No Issues  

Access and 

Egress 

N/A No Issues, good access and Egress from the Heli 

Lounge and the Radio room 
 

Lack of 

Signage 

N/A Signage in place on the internal Bulkheads  

Ergonomics N/A All equipment is easily accessible the Heli Lounge and 

the Radio Room and well laid out for personnel 

working   

 

 
Comments 

 

Ear plug dispenser is situated in the Heli Lounge for personnel who are 

boarding the Helicopter. 
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Rev Date: 14th February 2018 Major Accident Hazard Risk Assessment (MAHRA) 
 

 

Compartment Name: Helideck Location: Above Nav Deck 

Heating, Ventilation, Air Conditioning Systems 

HVAC ☐ Dampers 
Local 

☐ 

Remote 

☐ 
Ducts ☐ 

Blower 

/ Fan 
☒ Natural ☐ 

Failure 

Alarm 
☐ 

Start 

/ Stop 
☐ ESD ☐ 

 

Watertight Integrity 

W/T door indicator ☐ Bilge Sensor ☐ Bilge Alarm ☐ Bulkhead Integrity ☐ 

Watertight 

Doors (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Watertight 

Hatches (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Weathertight Doors 

(No): 
2 

 

Passive Structural Fire Protection & Containment Systems 

Doors ☐ Bulkheads ☐ Deck ☐ Drainage ☒ 

Windows ☐ Insulation ☐ Deck Head ☐ Bunding ☒ 

 

Fire & Gas Detection Space Duct  Space Duct  

Constant Manning ☐ ☐ CH4 detector(s) ☐ ☐ Fire detection panel ☐ 

Flame detector(s) ☐ ☐ H2S detector(s) ☐ ☐ Gas detection panel ☐ 

Heat detector(s) ☐ ☐ CO2 detector(s) ☐ ☐ Other: 

Smoke detector(s) ☐ ☐ CCTV monitoring ☒ ☐ 

 

Active Fire Protection Space Adjacent  Space Adjacent  Space Adjacent 

Fixed - water hose ☒ ☒ Fixed wet / dry chemical ☐ ☐ Extinguisher - CO2 ☒ ☐ 

Fixed - CO2 ☐ ☐ Fixed - inert gas ☐ ☐ Extinguisher - foam ☐ ☐ 

Fixed - water sprinkler  ☐ ☐ Deluge A/V alarms ☐ ☐ 
Extinguisher - dry 

powder 
☐ ☒ 

Fixed - foam ☒ ☐ Deluge warning signage ☐ ☐ Extinguisher - H20 ☐ ☐ 

Fixed - hi-fog ☐ ☐ Fire blanket ☐ ☐ Fire axe ☒ ☐ 

 

Communications Systems 

Telephone ☐ Fixed VHF radio ☒ 
Manual alarm 

button 
☐ Distress alarm button ☐ Portable sat phone ☐ 

GA/PA console ☐ Fixed UHF radio ☐ 
General alarm 

button 
☒ 

Distress alarm 

indicator 
☐ Flares / beacon ☐ 

GA/PA speaker ☒ CCTV camera ☒ Audible alarms ☒ Drillers intercom ☐ GMDSS Station ☐ 

Sound powered phone ☐ CCTV Display ☐ Visual alarms ☐ Portable radios ☒ 
 

 

 

Escape, Evacuation & Rescue Equipment 

SCBA(s) ☒ Torch ☒ Immersion suit(s) ☐ 
Non-slip escape route 

surface 
☒ Muster cards ☐ 

EEBD(s) ☐ Life jacket(s) ☐ 
Electrical rescue 

gear 
☐ Fireman’s box ☒ Escape to sea ☐ 

Smoke hood(s) ☐ 
Eye wash 

station 
☐ Defibrillator unit ☐ Emergency lighting ☒ MOB rescue gear ☐ 

Gloves ☐ Safety shower ☐ 
Rescue at height 

gear 
☐ Work vest / PFD ☐ 

 

Spill Kits 

 

 

☐ 

Vertical escape device ☐ Lifebuoy ☐ 
Confined space 

rescue gear 
☐ 

Ladder climb assist 

device 
☐ 

 

Multiple escape routes ☒ 
Hi-Viz escape 

routes 
☒ Helicopter crash kit ☒ Clear escape routes ☒ 
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Rev Date: 14th February 2018 Major Accident Hazard Risk Assessment (MAHRA) 
 

 

Systems, Equipment & Hazard Sources 

Hazard Threat Control Measures Risk 

Ranking 

Fire Helicopter Crash Manned Area for Helicopter Operations 

Fire Fighting Equipment, 

Multiple Escape routes 

 

Explosion N/A No Issues  

Smoke and 

Gas Ingress/ 

Migration 

N/A No Issues  

Potential 

Dropped 

Objects 

N/A No Issues  

Flooding N/A No Issues  

Access and 

Egress 

N/A No Issues, good access and Egress from the Helideck  

Lack of 

Signage 

N/A Signage in place for Helideck Operations   

Ergonomics N/A All Fire Fighting Equipment is easily accessible for the 

Helideck crew and well positioned for Safe Use. 
 

 
Comments 

 

Stretcher is available in the Fireman’s locker.  
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Compartment Name: Hospital Location: Accommodation 

Heating, Ventilation, Air Conditioning Systems 

HVAC ☒ Dampers 
Local 

☐ 

Remote 

☒ 
Ducts ☐ 

Blower 

/ Fan 
☐ Natural ☐ 

Failure 

Alarm 
☐ 

Start 

/ Stop 
☒ ESD ☐ 

 

Watertight Integrity 

W/T door indicator ☐ Bilge Sensor ☐ Bilge Alarm ☐ Bulkhead Integrity ☐ 

Watertight 

Doors (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 

Watertight 

Hatches (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 

Weathertight Doors 

(No): 
1 

 

Passive Structural Fire Protection & Containment Systems 

Doors ☒ Bulkheads ☒ Deck ☒ Drainage ☐ 

Windows ☐ Insulation ☒ Deck Head ☒ Bunding ☐ 

 

Fire & Gas Detection Space Duct  Space Duct  

Constant Manning ☐ ☐ CH4 detector(s) ☐ ☐ Fire detection panel ☐ 

Flame detector(s) ☐ ☐ H2S detector(s) ☐ ☐ Gas detection panel ☐ 

Heat detector(s) ☒ ☐ CO2 detector(s) ☐ ☐ Other: 

Smoke detector(s) ☒ ☐ CCTV monitoring ☐ ☐ 

 

Active Fire Protection Space Adjacent  Space Adjacent  Space Adjacent 

Fixed - water hose ☐ ☒ 
Fixed wet / dry 

chemical 
☐ ☐ Extinguisher - CO2 ☐ ☐ 

Fixed - CO2 ☐ ☐ Fixed - inert gas ☐ ☐ Extinguisher - foam ☐ ☐ 

Fixed - water 

sprinkler  
☐ ☐ Deluge A/V alarms ☐ ☐ 

Extinguisher - dry 

powder 
☒ ☒ 

Fixed - foam ☐ ☐ Deluge warning signage ☐ ☐ Extinguisher - H20 ☐ ☐ 

Fixed - hi-fog ☐ ☐ Fire blanket ☐ ☐ Fire axe ☐ ☐ 

 

Communications Systems 

Telephone ☒ Fixed VHF radio ☒ 
Manual alarm 

button 
☒ Distress alarm button ☐ Portable sat phone ☐ 

GA/PA console ☐ Fixed UHF radio ☐ 
General alarm 

button 
☐ 

Distress alarm 

indicator 
☐ Flares / beacon ☐ 

GA/PA speaker ☒ CCTV camera ☐ Audible alarms ☒ Drillers intercom ☐ GMDSS Station ☐ 

Sound powered phone ☐ CCTV Display ☐ Visual alarms ☐ Portable radios ☐ 
 

 

 

Escape, Evacuation & Rescue Equipment 

SCBA(s) ☐ Torch ☐ Immersion suit(s) ☐ 
Non-slip escape route 

surface 
☐ Muster cards ☐ 

EEBD(s) ☐ Life jacket(s) ☒ 
Electrical rescue 

gear 
☐ Fireman’s box ☐ Escape to sea ☐ 

Smoke hood(s) ☒ 
Eye wash 

station 
☐ Defibrillator unit ☒ Emergency lighting ☒ MOB rescue gear ☐ 

Gloves ☐ Safety shower ☐ 
Rescue at height 

gear 
☐ Work vest / PFD ☐ 

 

Spill Kits 

 

 

☐ 

Vertical escape device ☐ Lifebuoy ☐ 
Confined space 

rescue gear 
☐ 

Ladder climb assist 

device 
☐ 

Stretchers in place in the 

Hospital 
Multiple escape routes ☒ 

Hi-Viz escape 

routes 
☒ Helicopter crash kit ☐ Clear escape routes ☒ 
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Rev Date: 14th February 2018 Major Accident Hazard Risk Assessment (MAHRA) 
 

 

Systems, Equipment & Hazard Sources 

Hazard Threat Control Measures Risk 

Ranking 

Fire Electrical Equipment Fires. 

Class A Materials and Furnishings 

Local small fire 

Constant Manning 

PM’s 

Housekeeping. 

Fire Fighting Equipment, 

Multiple Escape routes 

 

Explosion N/A No Issues  

Smoke and 

Gas Ingress/ 

Migration 

N/A No Issues  

Potential 

Dropped 

Objects 

N/A No Issues  

Flooding N/A No Issues  

Access and 

Egress 

N/A No Issues, good access and Egress from the Hospital  

Lack of 

Signage 

N/A Signage in place on the internal Bulkheads  

Ergonomics N/A No Issues in this area, Hospital clean and tidy   

 
Comments 
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Compartment Name: HVAC Room Location:  

Heating, Ventilation, Air Conditioning Systems 

HVAC ☒ Dampers 
Local 

☐ 

Remote 

☒ 
Ducts ☐ 

Blower 

/ Fan 
☐ Natural ☐ 

Failure 

Alarm 
☐ 

Start 

/ Stop 
☒ ESD ☐ 

 

Watertight Integrity 

W/T door indicator ☐ Bilge Sensor ☐ Bilge Alarm ☐ Bulkhead Integrity ☐ 

Watertight 

Doors (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 

Watertight 

Hatches (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 

Weathertight Doors 

(No): 
2 

 

Passive Structural Fire Protection & Containment Systems 

Doors ☒ Bulkheads ☒ Deck ☒ Drainage ☐ 

Windows ☐ Insulation ☒ Deck Head ☐ Bunding ☐ 

 

Fire & Gas Detection Space Duct  Space Duct  

Constant Manning ☐ ☐ CH4 detector(s) ☒ ☐ Fire detection panel ☒ 

Flame detector(s) ☐ ☐ H2S detector(s) ☒ ☐ Gas detection panel ☒ 

Heat detector(s) ☒ ☐ CO2 detector(s) ☐ ☐ Other: 

Smoke detector(s) ☒ ☐ CCTV monitoring ☐ ☐ 

 

Active Fire Protection Space Adjacent  Space Adjacent  Space Adjacent 

Fixed - water hose ☐ ☐ 
Fixed wet / dry 

chemical 
☐ ☐ Extinguisher - CO2 ☒ ☐ 

Fixed - CO2 ☒ ☐ Fixed - inert gas ☐ ☐ Extinguisher - foam ☐ ☐ 

Fixed - water 

sprinkler  
☐ ☐ Deluge A/V alarms ☐ ☐ 

Extinguisher - dry 

powder 
☐ ☐ 

Fixed - foam ☐ ☐ Deluge warning signage ☐ ☐ Extinguisher - H20 ☐ ☐ 

Fixed - hi-fog ☐ ☐ Fire blanket ☐ ☐ Fire axe ☐ ☐ 

 

Communications Systems 

Telephone ☒ Fixed VHF radio ☒ 
Manual alarm 

button 
☐ Distress alarm button ☐ Portable sat phone ☐ 

GA/PA console ☐ Fixed UHF radio ☐ 
General alarm 

button 
☐ 

Distress alarm 

indicator 
☐ Flares / beacon ☐ 

GA/PA speaker ☒ CCTV camera ☐ Audible alarms ☒ Drillers intercom ☐ GMDSS Station ☐ 

Sound powered phone ☐ CCTV Display ☐ Visual alarms ☒ Portable radios ☐ 
 

 

 

Escape, Evacuation & Rescue Equipment 

SCBA(s) ☐ Torch ☐ Immersion suit(s) ☐ 
Non-slip escape route 

surface 
☐ Muster cards ☐ 

EEBD(s) ☐ Life jacket(s) ☐ 
Electrical rescue 

gear 
☐ Fireman’s box ☐ Escape to sea ☐ 

Smoke hood(s) ☐ 
Eye wash 

station 
☐ Defibrillator unit ☐ Emergency lighting ☒ MOB rescue gear ☐ 

Gloves ☐ Safety shower ☐ 
Rescue at height 

gear 
☐ Work vest / PFD ☐ 

 

Spill Kits 

 

 

☐ 

Vertical escape device ☐ Lifebuoy ☐ 
Confined space 

rescue gear 
☐ 

Ladder climb assist 

device 
☐ 

 

Multiple escape routes ☒ 
Hi-Viz escape 

routes 
☒ Helicopter crash kit ☐ Clear escape routes ☒ 
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Systems, Equipment & Hazard Sources 

Hazard Threat Control Measures Risk 

Ranking 

Fire Electrical Equipment Fires. 

Class A Materials 

Local small fire 

PM’s 

Housekeeping. 

Fire Fighting Equipment, 

Multiple Escape routes 

 

Explosion N/A No Issues  

Smoke and 

Gas Ingress/ 

Migration 

N/A No Issues  

Potential 

Dropped 

Objects 

N/A No Issues  

Flooding N/A No Issues  

Access and 

Egress 

N/A No Issues, good access and Egress from the HVAC 

room 
 

Lack of 

Signage 

N/A Signage in place on the internal Bulkheads  

Ergonomics N/A No Issues in this area   

 
Comments 
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Compartment Name: Internal Corridors Location: All levels 

Heating, Ventilation, Air Conditioning Systems 

HVAC ☒ Dampers 
Local 

☐ 

Remote 

☐ 
Ducts ☐ 

Blower 

/ Fan 
☒ Natural ☐ 

Failure 

Alarm 
☐ 

Start 

/ Stop 
☐ ESD ☐ 

 

Watertight Integrity 

W/T door indicator ☐ Bilge Sensor ☐ Bilge Alarm ☐ Bulkhead Integrity ☐ 

Watertight 

Doors (No): 
2 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Watertight 

Hatches (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Weathertight Doors 

(No): 
2 

 

Passive Structural Fire Protection & Containment Systems 

Doors ☒ Bulkheads ☒ Deck ☒ Drainage ☐ 

Windows ☐ Insulation ☒ Deck Head ☒ Bunding ☐ 

 

Fire & Gas Detection Space Duct  Space Duct  

Constant Manning ☒ ☐ CH4 detector(s) ☐ ☐ Fire detection panel ☐ 

Flame detector(s) ☐ ☐ H2S detector(s) ☐ ☐ Gas detection panel ☐ 

Heat detector(s) ☒ ☐ CO2 detector(s) ☐ ☐ Other: 

Smoke detector(s) ☒ ☐ CCTV monitoring ☐ ☐ 

 

Active Fire Protection Space Adjacent  Space Adjacent  Space Adjacent 

Fixed - water hose ☒ ☐ 
Fixed wet / dry 

chemical 
☐ ☐ Extinguisher - CO2 ☐ ☐ 

Fixed - CO2 ☐ ☐ Fixed - inert gas ☐ ☐ Extinguisher - foam ☐ ☐ 

Fixed - water 

sprinkler  
☐ ☐ Deluge A/V alarms ☐ ☐ 

Extinguisher - dry 

powder 
☒ ☒ 

Fixed - foam ☐ ☐ Deluge warning signage ☐ ☐ Extinguisher - H20 ☐ ☐ 

Fixed - hi-fog ☐ ☐ Fire blanket ☐ ☐ Fire axe ☐ ☐ 

 

Communications Systems 

Telephone ☐ Fixed VHF radio ☐ 
Manual alarm 

button 
☐ Distress alarm button ☐ Portable sat phone ☐ 

GA/PA console ☐ Fixed UHF radio ☐ 
General alarm 

button 
☒ 

Distress alarm 

indicator 
☐ Flares / beacon ☐ 

GA/PA speaker ☒ CCTV camera ☐ Audible alarms ☒ Drillers intercom ☐ GMDSS Station ☐ 

Sound powered phone ☐ CCTV Display ☐ Visual alarms ☐ Portable radios ☐ 
 

 

 

Escape, Evacuation & Rescue Equipment 

SCBA(s) ☐ Torch ☐ Immersion suit(s) ☐ 
Non-slip escape route 

surface 
☒ Muster cards ☐ 

EEBD(s) ☐ Life jacket(s) ☐ 
Electrical rescue 

gear 
☐ Fireman’s box ☐ Escape to sea ☐ 

Smoke hood(s) ☐ 
Eye wash 

station 
☐ Defibrillator unit ☐ Emergency lighting ☒ MOB rescue gear ☐ 

Gloves ☐ Safety shower ☐ 
Rescue at height 

gear 
☐ Work vest / PFD ☐ 

 

Spill Kits 

 

 

☐ 

Vertical escape device ☐ Lifebuoy ☐ 
Confined space 

rescue gear 
☐ 

Ladder climb assist 

device 
☐ 

 

Multiple escape routes ☒ 
Hi-Viz escape 

routes 
☒ Helicopter crash kit ☐ Clear escape routes ☒ 
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Systems, Equipment & Hazard Sources 

Hazard Threat Control Measures Risk 

Ranking 

Fire Small Electrical Fire Manned Areas 

PM’s 

Fire Fighting Equipment, 

Multiple Escape routes 

 

Explosion N/A No Issues  

Smoke and 

Gas Ingress/ 

Migration 

N/A No Issues  

Potential 

Dropped 

Objects 

N/A No Issues  

Flooding N/A No Issues  

Access and 

Egress 

N/A No Issues, good access and Egress from the Corridors  

Lack of 

Signage 

N/A Signage in place on the internal Bulkheads  

Ergonomics N/A No Issues  

 
Comments 
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Compartment Name: Laundry Location: 1st Deck 

Heating, Ventilation, Air Conditioning Systems 

HVAC ☒ Dampers 
Local 

☐ 

Remote 

☒ 
Ducts ☐ 

Blower 

/ Fan 
☐ Natural ☐ 

Failure 

Alarm 
☐ 

Start 

/ Stop 
☒ ESD ☐ 

 

Watertight Integrity 

W/T door indicator ☐ Bilge Sensor ☐ Bilge Alarm ☐ Bulkhead Integrity ☐ 

Watertight 

Doors (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Watertight 

Hatches (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Weathertight Doors 

(No): 
 

 

Passive Structural Fire Protection & Containment Systems 

Doors ☒ Bulkheads ☒ Deck ☒ Drainage ☐ 

Windows ☐ Insulation ☒ Deck Head ☒ Bunding ☐ 

 

Fire & Gas Detection Space Duct  Space Duct  

Constant Manning ☒ ☐ CH4 detector(s) ☐ ☐ Fire detection panel ☐ 

Flame detector(s) ☐ ☐ H2S detector(s) ☐ ☐ Gas detection panel ☐ 

Heat detector(s) ☐ ☐ CO2 detector(s) ☐ ☐ Other: 

Smoke detector(s) ☒ ☐ CCTV monitoring ☐ ☐ 

 

Active Fire Protection Space Adjacent  Space Adjacent  Space Adjacent 

Fixed - water hose ☐ ☒ Fixed wet / dry chemical ☐ ☐ Extinguisher - CO2 ☐ ☒ 

Fixed - CO2 ☐ ☐ Fixed - inert gas ☐ ☐ Extinguisher - foam ☐ ☐ 

Fixed - water sprinkler  ☐ ☐ Deluge A/V alarms ☐ ☐ 
Extinguisher - dry 

powder 
☒ ☒ 

Fixed - foam ☐ ☐ Deluge warning signage ☐ ☐ Extinguisher - H20 ☐ ☐ 

Fixed - hi-fog ☐ ☐ Fire blanket ☐ ☐ Fire axe ☐ ☐ 

 

Communications Systems 

Telephone ☐ Fixed VHF radio ☒ 
Manual alarm 

button 
☐ Distress alarm button ☐ Portable sat phone ☐ 

GA/PA console ☐ Fixed UHF radio ☐ 
General alarm 

button 
☒ 

Distress alarm 

indicator 
☐ Flares / beacon ☐ 

GA/PA speaker ☒ CCTV camera ☐ Audible alarms ☒ Drillers intercom ☐ GMDSS Station ☐ 

Sound powered phone ☐ CCTV Display ☐ Visual alarms ☐ Portable radios ☐ 
 

 

 

Escape, Evacuation & Rescue Equipment 

SCBA(s) ☐ Torch ☐ Immersion suit(s) ☐ 
Non-slip escape route 

surface 
☐ Muster cards ☒ 

EEBD(s) ☐ Life jacket(s) ☐ 
Electrical rescue 

gear 
☐ Fireman’s box ☐ Escape to sea ☐ 

Smoke hood(s) ☐ 
Eye wash 

station 
☐ Defibrillator unit ☐ Emergency lighting ☒ MOB rescue gear ☐ 

Gloves ☐ Safety shower ☐ 
Rescue at height 

gear 
☐ Work vest / PFD ☐ 

 

Spill Kits 

 

 

☐ 

Vertical escape device ☐ Lifebuoy ☐ 
Confined space 

rescue gear 
☐ 

Ladder climb assist 

device 
☐ 

 

Multiple escape routes ☒ 
Hi-Viz escape 

routes 
☒ Helicopter crash kit ☐ Clear escape routes ☒ 
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Systems, Equipment & Hazard Sources 

Hazard Threat Control Measures Risk 

Ranking 

Fire Electrical Equipment Fires. 

Class A Materials 

Local small fire 

Constant Manning 

PM’s 

Housekeeping. 

Fire Fighting Equipment, 

Multiple Escape routes 

 

Explosion N/A No Issues  

Smoke and 

Gas Ingress/ 

Migration 

N/A No Issues  

Potential 

Dropped 

Objects 

N/A No Issues  

Flooding N/A No Issues  

Access and 

Egress 

N/A No Issues, good access and Egress from the Laundry  

Lack of 

Signage 

N/A Signage in place on the internal Bulkheads  

Ergonomics N/A No Issues in this area, Area clean and tidy   

 
Comments 
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Compartment Name: Lifeboats and Muster Areas Location: 
C and B decks and Aft Upper 

Deck 

Heating, Ventilation, Air Conditioning Systems 

HVAC ☐ Dampers 
Local 

☐ 

Remote 

☐ 
Ducts ☐ 

Blower 

/ Fan 
☐ Natural ☐ 

Failure 

Alarm 
☐ 

Start 

/ Stop 
☐ ESD ☐ 

 

Watertight Integrity 

W/T door indicator ☐ Bilge Sensor ☐ Bilge Alarm ☐ Bulkhead Integrity ☐ 

Watertight 

Doors (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Watertight 

Hatches (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Weathertight Doors 

(No): 
4 

 

Passive Structural Fire Protection & Containment Systems 

Doors ☐ Bulkheads ☐ Deck ☐ Drainage ☐ 

Windows ☐ Insulation ☐ Deck Head ☐ Bunding ☐ 

 

Fire & Gas Detection Space Duct  Space Duct  

Constant Manning ☐ ☐ CH4 detector(s) ☐ ☐ Fire detection panel ☐ 

Flame detector(s) ☐ ☐ H2S detector(s) ☐ ☐ Gas detection panel ☐ 

Heat detector(s) ☐ ☐ CO2 detector(s) ☐ ☐ Other: 

Smoke detector(s) ☐ ☐ CCTV monitoring ☐ ☐ 

 

Active Fire Protection Space Adjacent  Space Adjacent  Space Adjacent 

Fixed - water hose ☐ ☒ Fixed wet / dry chemical ☐ ☐ Extinguisher - CO2 ☐ ☐ 

Fixed - CO2 ☐ ☐ Fixed - inert gas ☐ ☐ Extinguisher - foam ☐ ☐ 

Fixed - water sprinkler  ☐ ☐ Deluge A/V alarms ☐ ☐ 
Extinguisher - dry 

powder 
☐ ☒ 

Fixed - foam ☐ ☐ Deluge warning signage ☐ ☐ Extinguisher - H20 ☐ ☐ 

Fixed - hi-fog ☐ ☐ Fire blanket ☐ ☐ Fire axe ☐ ☐ 

 

Communications Systems 

Telephone ☐ Fixed VHF radio ☒ 
Manual alarm 

button 
☐ Distress alarm button ☐ Portable sat phone ☐ 

GA/PA console ☐ Fixed UHF radio ☒ 
General alarm 

button 
☒ 

Distress alarm 

indicator 
☐ Flares / beacon ☐ 

GA/PA speaker ☐ CCTV camera ☐ Audible alarms ☒ Drillers intercom ☐ GMDSS Station ☐ 

Sound powered phone ☐ CCTV Display ☐ Visual alarms ☐ Portable radios ☒ 
 

 

 

Escape, Evacuation & Rescue Equipment 

SCBA(s) ☐ Torch ☐ Immersion suit(s) ☐ 
Non-slip escape route 

surface 
☒ Muster cards ☐ 

EEBD(s) ☐ Life jacket(s) ☒ 
Electrical rescue 

gear 
☐ Fireman’s box ☐ Escape to sea ☒ 

Smoke hood(s) ☐ 
Eye wash 

station 
☐ Defibrillator unit ☐ Emergency lighting ☒ MOB rescue gear ☐ 

Gloves ☐ Safety shower ☐ 
Rescue at height 

gear 
☐ Work vest / PFD ☐ 

 

Spill Kits 

 

 

☐ 

Vertical escape device ☐ Lifebuoy ☐ 
Confined space 

rescue gear 
☐ 

Ladder climb assist 

device 
☐ 

 

Multiple escape routes ☐ 
Hi-Viz escape 

routes 
☐ Helicopter crash kit ☐ Clear escape routes ☒ 
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Systems, Equipment & Hazard Sources 

Hazard Threat Control Measures Risk 

Ranking 

Fire Electrical Fire in Lifeboat 

Electrical fire  

Diesel Fire  

pyrotechnics 

PMS, 

Housekeeping, 

Fuel transfer PTW. 

LB Maintenance PTW. 

Fire Fighting Equipment  

Alternative Muster opposite sides. 

 

Explosion N/A No Issues  

Smoke and 

Gas Ingress/ 

Migration 

N/A No Issues  

Potential 

Dropped 

Objects 

N/A No Issues  

Flooding N/A No Issues  

Access and 

Egress 

N/A No Issues, good access and Egress to lifeboats  

Lack of 

Signage 

N/A Signage in place on the internal Bulkheads and on the 

Lifeboats 
 

Ergonomics N/A No Issues in this area  

 
Comments 
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Compartment Name: Mechanic Workshop Location: B Deck 

Heating, Ventilation, Air Conditioning Systems 

HVAC ☒ Dampers 
Local 

☐ 

Remote 

☒ 
Ducts ☐ 

Blower 

/ Fan 
☐ Natural ☐ 

Failure 

Alarm 
☐ 

Start 

/ Stop 
☒ ESD ☐ 

 

Watertight Integrity 

W/T door indicator ☐ Bilge Sensor ☐ Bilge Alarm ☐ Bulkhead Integrity ☐ 

Watertight 

Doors (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Watertight 

Hatches (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Weathertight Doors 

(No): 
2 

 

Passive Structural Fire Protection & Containment Systems 

Doors ☒ Bulkheads ☒ Deck ☒ Drainage ☐ 

Windows ☐ Insulation ☒ Deck Head ☒ Bunding ☐ 

 

Fire & Gas Detection Space Duct  Space Duct  

Constant Manning ☐ ☐ CH4 detector(s) ☐ ☐ Fire detection panel ☒ 

Flame detector(s) ☐ ☐ H2S detector(s) ☒ ☐ Gas detection panel ☒ 

Heat detector(s) ☒ ☐ CO2 detector(s) ☐ ☐ Other   

Smoke detector(s) ☒ ☐ CCTV monitoring ☐ ☐ 

 

Active Fire Protection Space Adjacent  Space Adjacent  Space Adjacent 

Fixed - water hose ☐ ☒ Fixed wet / dry chemical ☐ ☐ Extinguisher - CO2 ☐ ☐ 

Fixed - CO2 ☐ ☐ Fixed - inert gas ☐ ☐ Extinguisher - foam ☐ ☐ 

Fixed - water sprinkler  ☐ ☐ Deluge A/V alarms ☐ ☐ 
Extinguisher - dry 

powder 
☒ ☒ 

Fixed - foam ☐ ☐ Deluge warning signage ☐ ☐ Extinguisher - H20 ☐ ☐ 

Fixed - hi-fog ☐ ☐ Fire blanket ☐ ☐ Fire axe ☐ ☐ 

 

Communications Systems 

Telephone ☒ Fixed VHF radio ☐ 
Manual alarm 

button 
☒ Distress alarm button ☐ Portable sat phone ☐ 

GA/PA console ☐ Fixed UHF radio ☐ 
General alarm 

button 
☐ 

Distress alarm 

indicator 
☐ Flares / beacon ☐ 

GA/PA speaker ☒ CCTV camera ☐ Audible alarms ☒ Drillers intercom ☐ GMDSS Station ☐ 

Sound powered phone ☐ CCTV Display ☐ Visual alarms ☒ Portable radios ☐ 
 

 

 

Escape, Evacuation & Rescue Equipment 

SCBA(s) ☐ Torch ☐ Immersion suit(s) ☐ 
Non-slip escape route 

surface 
☐ Muster cards ☐ 

EEBD(s) ☒ Life jacket(s) ☐ 
Electrical rescue 

gear 
☐ Fireman’s box ☐ Escape to sea ☐ 

Smoke hood(s) ☐ 
Eye wash 

station 
☐ Defibrillator unit ☐ Emergency lighting ☒ MOB rescue gear ☐ 

Gloves ☐ Safety shower ☐ 
Rescue at height 

gear 
☐ Work vest / PFD ☐ 

 

Spill Kits 

 

 

☐ 

Vertical escape device ☐ Lifebuoy ☐ 
Confined space 

rescue gear 
☐ 

Ladder climb assist 

device 
☐ 

 

Multiple escape routes ☒ 
Hi-Viz escape 

routes 
☒ Helicopter crash kit ☐ Clear escape routes ☒ 
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Systems, Equipment & Hazard Sources 

Hazard Threat Control Measures Risk 

Ranking 

Fire Electrical Equipment Fires. 

Class A Materials 

Local small fire 

PM’s 

Housekeeping. 

Fire Fighting Equipment, 

Escape routes 

 

Explosion N/A No Issues  

Smoke and 

Gas Ingress/ 

Migration 

N/A No Issues  

Potential 

Dropped 

Objects 

N/A No Issues  

Flooding N/A No Issues  

Access and 

Egress 

N/A No Issues, good access and Egress from the Mechanic 

workshop 
 

Lack of 

Signage 

N/A Signage in place on the internal Bulkheads  

Ergonomics N/A No Issues in this area, Area clean and tidy no 

obstructions 
 

 
Comments 
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Compartment Name: Messroom Location: Upper Deck 

Heating, Ventilation, Air Conditioning Systems 

HVAC ☒ Dampers 
Local 

☐ 

Remote 

☒ 
Ducts ☐ 

Blower 

/ Fan 
☐ Natural ☐ 

Failure 

Alarm 
☐ 

Start 

/ Stop 
☐ ESD ☐ 

 

Watertight Integrity 

W/T door indicator ☐ Bilge Sensor ☐ Bilge Alarm ☐ Bulkhead Integrity ☐ 

Watertight 

Doors (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Watertight 

Hatches (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Weathertight Doors 

(No): 
3 

 

Passive Structural Fire Protection & Containment Systems 

Doors ☒ Bulkheads ☒ Deck ☒ Drainage ☐ 

Windows ☐ Insulation ☒ Deck Head ☒ Bunding ☐ 

 

Fire & Gas Detection Space Duct  Space Duct  

Constant Manning ☒ ☐ CH4 detector(s) ☐ ☐ Fire detection panel ☐ 

Flame detector(s) ☐ ☐ H2S detector(s) ☐ ☐ Gas detection panel ☐ 

Heat detector(s) ☒ ☐ CO2 detector(s) ☐ ☐ Other: 

Smoke detector(s) ☒ ☐ CCTV monitoring ☐ ☐ 

 

Active Fire Protection Space Adjacent  Space Adjacent  Space Adjacent 

Fixed - water hose ☐ ☒ Fixed wet / dry chemical ☐ ☐ Extinguisher - CO2 ☐ ☐ 

Fixed - CO2 ☐ ☐ Fixed - inert gas ☐ ☐ Extinguisher - foam ☐ ☐ 

Fixed - water sprinkler  ☐ ☐ Deluge A/V alarms ☐ ☐ 
Extinguisher - dry 

powder 
☒ ☐ 

Fixed - foam ☐ ☐ Deluge warning signage ☐ ☐ Extinguisher - H20 ☐ ☐ 

Fixed - hi-fog ☐ ☐ Fire blanket ☐ ☐ Fire axe ☐ ☐ 

 

Communications Systems 

Telephone ☒ Fixed VHF radio ☐ 
Manual alarm 

button 
☐ Distress alarm button ☐ Portable sat phone ☐ 

GA/PA console ☐ Fixed UHF radio ☐ 
General alarm 

button 
☒ 

Distress alarm 

indicator 
☐ Flares / beacon ☐ 

GA/PA speaker ☐ CCTV camera ☐ Audible alarms ☒ Drillers intercom ☐ GMDSS Station ☐ 

Sound powered phone ☐ CCTV Display ☐ Visual alarms ☐ Portable radios ☐ 
 

 

 

Escape, Evacuation & Rescue Equipment 

SCBA(s) ☐ Torch ☐ Immersion suit(s) ☐ 
Non-slip escape route 

surface 
☒ Muster cards ☐ 

EEBD(s) ☐ Life jacket(s) ☐ 
Electrical rescue 

gear 
☐ Fireman’s box ☐ Escape to sea ☐ 

Smoke hood(s) ☐ 
Eye wash 

station 
☐ Defibrillator unit ☐ Emergency lighting ☒ MOB rescue gear ☐ 

Gloves ☐ Safety shower ☐ 
Rescue at height 

gear 
☐ Work vest / PFD ☐ 

 

Spill Kits 

 

 

☐ 

Vertical escape device ☐ Lifebuoy ☐ 
Confined space 

rescue gear 
☐ 

Ladder climb assist 

device 
☐ 

 

Multiple escape routes ☒ 
Hi-Viz escape 

routes 
☒ Helicopter crash kit ☐ Clear escape routes ☒ 
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Systems, Equipment & Hazard Sources 

Hazard Threat Control Measures Risk 

Ranking 

Fire Electrical Equipment Fires. 

Class A Materials and 

Furnishings. 

Local small fire 

Manned Areas 

PM’s 

Fire Fighting Equipment, 

Multiple Escape routes 

 

Explosion N/A No Issues  

Smoke and 

Gas Ingress/ 

Migration 

N/A No Issues  

Potential 

Dropped 

Objects 

N/A No Issues  

Flooding N/A No Issues  

Access and 

Egress 

N/A No Issues, good access and Egress from the Messroom  

Lack of 

Signage 

N/A Signage in place on the internal Bulkheads  

Ergonomics N/A All equipment is easily accessible in the messroom  

 
Comments 
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Compartment Name: Mud Pump Room Location:  

Heating, Ventilation, Air Conditioning Systems 

HVAC ☒ Dampers 
Local 

☐ 

Remote 

☒ 
Ducts ☐ 

Blower 

/ Fan 
☐ Natural ☐ 

Failure 

Alarm 
☐ 

Start 

/ Stop 
☒ ESD ☐ 

 

Watertight Integrity 

W/T door indicator ☐ Bilge Sensor ☐ Bilge Alarm ☐ Bulkhead Integrity ☐ 

Watertight 

Doors (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Watertight 

Hatches (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Weathertight Doors 

(No): 
2 

 

Passive Structural Fire Protection & Containment Systems 

Doors ☒ Bulkheads ☒ Deck ☒ Drainage ☒ 

Windows ☐ Insulation ☒ Deck Head ☒ Bunding ☒ 

 

Fire & Gas Detection Space Duct  Space Duct  

Constant Manning ☐ ☐ CH4 detector(s) ☒ ☐ Fire detection panel ☒ 

Flame detector(s) ☒ ☐ H2S detector(s) ☒ ☐ Gas detection panel ☒ 

Heat detector(s) ☒ ☐ CO2 detector(s) ☐ ☐ Other 

Smoke detector(s) ☒ ☐ CCTV monitoring ☐ ☐ 

 

Active Fire Protection Space Adjacent  Space Adjacent  Space Adjacent 

Fixed - water hose ☒ ☐ Fixed wet / dry chemical ☐ ☐ Extinguisher - CO2 ☒ ☐ 

Fixed - CO2 ☐ ☐ Fixed - inert gas ☐ ☐ Extinguisher - foam ☐ ☐ 

Fixed - water sprinkler  ☐ ☐ Deluge A/V alarms ☐ ☐ 
Extinguisher - dry 

powder 
☒ ☐ 

Fixed - foam ☐ ☐ Deluge warning signage ☒ ☐ Extinguisher - H20 ☐ ☐ 

Fixed - hi-fog ☐ ☐ Fire blanket ☐ ☐ Fire axe ☐ ☐ 

 

Communications Systems 

Telephone ☐ Fixed VHF radio ☐ 
Manual alarm 

button 
☐ Distress alarm button ☐ Portable sat phone ☐ 

GA/PA console ☐ Fixed UHF radio ☐ 
General alarm 

button 
☒ 

Distress alarm 

indicator 
☐ Flares / beacon ☐ 

GA/PA speaker ☒ CCTV camera ☐ Audible alarms ☒ Drillers intercom ☐ GMDSS Station ☐ 

Sound powered phone ☐ CCTV Display ☐ Visual alarms ☐ Portable radios ☐ 
 

 

 

Escape, Evacuation & Rescue Equipment 

SCBA(s) ☐ Torch ☐ Immersion suit(s) ☐ 
Non-slip escape route 

surface 
☒ Muster cards ☐ 

EEBD(s) ☒ Life jacket(s) ☐ 
Electrical rescue 

gear 
☐ Fireman’s box ☐ Escape to sea ☐ 

Smoke hood(s) ☐ 
Eye wash 

station 
☐ Defibrillator unit ☐ Emergency lighting ☒ MOB rescue gear ☐ 

Gloves ☐ Safety shower ☐ 
Rescue at height 

gear 
☐ Work vest / PFD ☐ 

 

Spill Kits 

 

 

☐ 

Vertical escape device ☐ Lifebuoy ☐ 
Confined space 

rescue gear 
☐ 

Ladder climb assist 

device 
☐ Spill  kit to be installed in 

the Pump Room 

 Multiple escape routes ☒ 
Hi-Viz escape 

routes 
☒ Helicopter crash kit ☐ Clear escape routes ☒ 
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Systems, Equipment & Hazard Sources 

Hazard Threat Control Measures Risk 

Ranking 

Fire Fire  

Electrical Fires,  

OBM,  

Class A materials.  

Oil in Tanks  

 

PM’s 

Detection systems installed 

Fire Fighting Equipment, 

Ex Equipment 

Escape routes 

 

Explosion N/A No Issues  

Smoke and 

Gas Ingress/ 

Migration 

N/A No Issues  

Potential 

Dropped 

Objects 

N/A No Issues,   

Flooding N/A No Issues  

Access and 

Egress 

N/A No Issues, good access and Egress from the Mud 

Pump Room 
 

Lack of 

Signage 

N/A Signage in place on the internal Bulkheads  

Ergonomics Release of high pressure psi. 

Personal injury and asset 

damage 

Flush Lines regularly 

Strainers Safety Slings 
 

 
Comments 
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Compartment Name: Offices Location: Nav Deck 

Heating, Ventilation, Air Conditioning Systems 

HVAC ☒ Dampers 
Local 

☐ 

Remote 

☒ 
Ducts ☐ 

Blower 

/ Fan 
☐ Natural ☐ 

Failure 

Alarm 
☐ 

Start 

/ Stop 
☐ ESD ☐ 

 

Watertight Integrity 

W/T door indicator ☐ Bilge Sensor ☐ Bilge Alarm ☐ Bulkhead Integrity ☐ 

Watertight 

Doors (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Watertight 

Hatches (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Weathertight Doors 

(No): 
2 

 

Passive Structural Fire Protection & Containment Systems 

Doors ☒ Bulkheads ☒ Deck ☒ Drainage ☐ 

Windows ☒ Insulation ☒ Deck Head ☒ Bunding ☐ 

 

Fire & Gas Detection Space Duct  Space Duct  

Constant Manning ☒ ☐ CH4 detector(s) ☐ ☐ Fire detection panel ☐ 

Flame detector(s) ☒ ☐ H2S detector(s) ☐ ☐ Gas detection panel ☐ 

Heat detector(s) ☐ ☐ CO2 detector(s) ☐ ☐ Other: 

Smoke detector(s) ☒ ☐ CCTV monitoring ☒ ☐ 

 

Active Fire Protection Space Adjacent  Space Adjacent  Space Adjacent 

Fixed - water hose ☐ ☒ 
Fixed wet / dry 

chemical 
☐ ☐ Extinguisher - CO2 ☐ ☐ 

Fixed - CO2 ☐ ☐ Fixed - inert gas ☐ ☐ Extinguisher - foam ☐ ☐ 

Fixed - water 

sprinkler  
☐ ☐ Deluge A/V alarms ☐ ☐ 

Extinguisher - dry 

powder 
☐ ☒ 

Fixed - foam ☐ ☐ Deluge warning signage ☐ ☐ Extinguisher - H20 ☐ ☐ 

Fixed - hi-fog ☐ ☐ Fire blanket ☐ ☐ Fire axe ☐ ☐ 

 

Communications Systems 

Telephone ☒ Fixed VHF radio ☐ 
Manual alarm 

button 
☐ Distress alarm button ☐ Portable sat phone ☐ 

GA/PA console ☐ Fixed UHF radio ☐ 
General alarm 

button 
☐ 

Distress alarm 

indicator 
☐ Flares / beacon ☐ 

GA/PA speaker ☒ CCTV camera ☐ Audible alarms ☒ Drillers intercom ☐ GMDSS Station ☐ 

Sound powered phone ☐ CCTV Display ☒ Visual alarms ☐ Portable radios ☒ 
 

 

 

Escape, Evacuation & Rescue Equipment 

SCBA(s) ☐ Torch ☐ Immersion suit(s) ☐ 
Non-slip escape route 

surface 
☒ Muster cards ☐ 

EEBD(s) ☐ Life jacket(s) ☐ 
Electrical rescue 

gear 
☐ Fireman’s box ☐ Escape to sea ☐ 

Smoke hood(s) ☐ 
Eye wash 

station 
☐ Defibrillator unit ☐ Emergency lighting ☒ MOB rescue gear ☐ 

Gloves ☐ Safety shower ☐ 
Rescue at height 

gear 
☐ Work vest / PFD ☐ 

 

Spill Kits 

 

 

☐ 

Vertical escape device ☐ Lifebuoy ☐ 
Confined space 

rescue gear 
☐ 

Ladder climb assist 

device 
☐ 

 

Multiple escape routes ☒ 
Hi-Viz escape 

routes 
☒ Helicopter crash kit ☐ Clear escape routes ☐ 
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Systems, Equipment & Hazard Sources 

Hazard Threat Control Measures Risk 

Ranking 

Fire Electrical Equipment Fires. 

Class A Materials and Furnishings. 

Local small fire 

Manned Areas 

PM’s 

Housekeeping. 

Fire Fighting Equipment,  

Multiple Escape routes  

 

Explosion N/A No Issues  

Smoke and 

Gas Ingress/ 

Migration 

N/A No Issues  

Potential 

Dropped 

Objects 

N/A No Issues  

Flooding N/A No Issues  

Access and 

Egress 

N/A No Issues, good access and egress from the offices into the 

corridor 
 

Lack of 

Signage 

N/A Signage all in place in the offices and in the adjacent 

corridor 
 

Ergonomics N/A All equipment is easily accessible, offices are well laid 

out for personnel working   
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Compartment Name: Paint Locker Location:  

Heating, Ventilation, Air Conditioning Systems 

HVAC ☐ Dampers 
Local 

☐ 

Remote 

☐ 
Ducts ☐ 

Blower 

/ Fan 
☐ Natural ☒ 

Failure 

Alarm 
☐ 

Start 

/ Stop 
☐ ESD ☐ 

 

Watertight Integrity 

W/T door indicator ☐ Bilge Sensor ☐ Bilge Alarm ☐ Bulkhead Integrity ☐ 

Watertight 

Doors (No): 
1 

Manual 

 ☒ 

Hydraulic 

☐ 

Remote 

☐ 
Watertight 

Hatches (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Weathertight Doors 

(No): 
1 

 

Passive Structural Fire Protection & Containment Systems 

Doors ☐ Bulkheads ☐ Deck ☐ Drainage ☐ 

Windows ☐ Insulation ☐ Deck Head ☐ Bunding ☐ 

 

Fire & Gas Detection Space Duct  Space Duct  

Constant Manning ☐ ☐ CH4 detector(s) ☐ ☐ Fire detection panel ☐ 

Flame detector(s) ☒ ☐ H2S detector(s) ☐ ☐ Gas detection panel ☐ 

Heat detector(s) ☒ ☐ CO2 detector(s) ☐ ☐ Other: 

Smoke detector(s) ☒ ☐ CCTV monitoring ☐ ☐ 

 

Active Fire Protection Space Adjacent  Space Adjacent  Space Adjacent 

Fixed - water hose ☐ ☒ 
Fixed wet / dry 

chemical 
☐ ☐ Extinguisher - CO2 ☐ ☐ 

Fixed - CO2 ☒ ☐ Fixed - inert gas ☐ ☐ Extinguisher - foam ☐ ☐ 

Fixed - water 

sprinkler  
☐ ☐ Deluge A/V alarms ☐ ☐ 

Extinguisher - dry 

powder 
☐ ☒ 

Fixed - foam ☐ ☐ Deluge warning signage ☐ ☐ Extinguisher - H20 ☐ ☐ 

Fixed - hi-fog ☐ ☐ Fire blanket ☐ ☐ Fire axe ☐ ☐ 

 

Communications Systems 

Telephone ☐ Fixed VHF radio ☒ 
Manual alarm 

button 
☒ Distress alarm button ☐ Portable sat phone ☐ 

GA/PA console ☐ Fixed UHF radio ☒ 
General alarm 

button 
☒ 

Distress alarm 

indicator 
☐ Flares / beacon ☐ 

GA/PA speaker ☐ CCTV camera ☐ Audible alarms ☒ Drillers intercom ☐ GMDSS Station ☐ 

Sound powered phone ☐ CCTV Display ☐ Visual alarms ☐ Portable radios ☐ 
 

 

 

Escape, Evacuation & Rescue Equipment 

SCBA(s) ☐ Torch ☐ Immersion suit(s) ☐ 
Non-slip escape route 

surface 
☒ Muster cards ☐ 

EEBD(s) ☐ Life jacket(s) ☐ 
Electrical rescue 

gear 
☐ Fireman’s box ☐ Escape to sea ☒ 

Smoke hood(s) ☐ 
Eye wash 

station 
☐ Defibrillator unit ☐ Emergency lighting ☒ MOB rescue gear ☐ 

Gloves ☐ Safety shower ☐ 
Rescue at height 

gear 
☐ Work vest / PFD ☐ 

 

Spill Kits 

 

 

☐ 

Vertical escape device ☐ Lifebuoy ☐ 
Confined space 

rescue gear 
☐ 

Ladder climb assist 

device 
☐ 

 

Multiple escape routes ☐ 
Hi-Viz escape 

routes 
☒ Helicopter crash kit ☐ Clear escape routes ☒ 
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Systems, Equipment & Hazard Sources 

Hazard Threat Control Measures Risk 

Ranking 

Fire Paint 

Thinners 

Electrical fittings as ignition 

Contained hot fire. 

Housekeeping 

PM’s 

CO2 Suppression system 

Fire Fighting Equipment 

 

Explosion N/A No Issues  

Smoke and 

Gas Ingress/ 

Migration 

N/A No Issues  

Potential 

Dropped 

Objects 

N/A No Issues  

Flooding N/A No Issues  

Access and 

Egress 

N/A No Issues, good access and Egress to Paint Locker  

Lack of 

Signage 

N/A Signage in place on the Bulkheads at the Paint Locker  

Ergonomics N/A No Issues in this area  

 
Comments 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

West Saturn MAHRA Report 
Appendix A 

 

Iss 01 / Rev 01 Hard copies are not controlled Page 54 of 138 

Rev Date: 14th February 2018 Major Accident Hazard Risk Assessment (MAHRA) 
 

 

Compartment Name: Pit Room Office Location:  

Heating, Ventilation, Air Conditioning Systems 

HVAC ☒ Dampers 
Local 

☐ 

Remote 

☒ 
Ducts ☐ 

Blower 

/ Fan 
☐ Natural ☐ 

Failure 

Alarm 
☐ 

Start 

/ Stop 
☒ ESD ☐ 

 

Watertight Integrity 

W/T door indicator ☐ Bilge Sensor ☐ Bilge Alarm ☐ Bulkhead Integrity ☐ 

Watertight 

Doors (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Watertight 

Hatches (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Weathertight Doors 

(No): 
 

 

Passive Structural Fire Protection & Containment Systems 

Doors ☒ Bulkheads ☒ Deck ☒ Drainage ☐ 

Windows ☐ Insulation ☐ Deck Head ☒ Bunding ☐ 

 

Fire & Gas Detection Space Duct  Space Duct  

Constant Manning ☐ ☐ CH4 detector(s) ☒ ☐ Fire detection panel ☐ 

Flame detector(s) ☒ ☐ H2S detector(s) ☒ ☐ Gas detection panel ☐ 

Heat detector(s) ☒ ☐ CO2 detector(s) ☐ ☐ Other 

Smoke detector(s) ☒ ☐ CCTV monitoring ☐ ☐ 

 

Active Fire Protection Space Adjacent  Space Adjacent  Space Adjacent 

Fixed - water hose ☐ ☒ 
Fixed wet / dry 

chemical 
☐ ☐ Extinguisher - CO2 ☐ ☐ 

Fixed - CO2 ☐ ☐ Fixed - inert gas ☐ ☐ Extinguisher - foam ☐ ☐ 

Fixed - water 

sprinkler  
☐ ☐ Deluge A/V alarms ☐ ☐ 

Extinguisher - dry 

powder 
☒ ☐ 

Fixed - foam ☐ ☐ Deluge warning signage ☒ ☐ Extinguisher - H20 ☐ ☐ 

Fixed - hi-fog ☐ ☐ Fire blanket ☐ ☐ Fire axe ☐ ☐ 

 

Communications Systems 

Telephone ☒ Fixed VHF radio ☒ 
Manual alarm 

button 
☐ Distress alarm button ☐ Portable sat phone ☐ 

GA/PA console ☐ Fixed UHF radio ☒ 
General alarm 

button 
☐ 

Distress alarm 

indicator 
☐ Flares / beacon ☐ 

GA/PA speaker ☒ CCTV camera ☐ Audible alarms ☒ Drillers intercom ☐ GMDSS Station ☐ 

Sound powered phone ☐ CCTV Display ☐ Visual alarms ☒ Portable radios ☐ 
 

 

 

Escape, Evacuation & Rescue Equipment 

SCBA(s) ☐ Torch ☐ Immersion suit(s) ☐ 
Non-slip escape route 

surface 
☐ Muster cards ☐ 

EEBD(s) ☒ Life jacket(s) ☐ 
Electrical rescue 

gear 
☐ Fireman’s box ☐ Escape to sea ☐ 

Smoke hood(s) ☐ 
Eye wash 

station 
☒ Defibrillator unit ☐ Emergency lighting ☒ MOB rescue gear ☐ 

Gloves ☐ Safety shower ☐ 
Rescue at height 

gear 
☐ Work vest / PFD ☐ 

 

Spill Kits 

 

 

☐ 

Vertical escape device ☐ Lifebuoy ☐ 
Confined space 

rescue gear 
☐ 

Ladder climb assist 

device 
☐ 

Gain Loss Alarm visual 

Lamp Installed 
Multiple escape routes ☐ 

Hi-Viz escape 

routes 
☐ Helicopter crash kit ☐ Clear escape routes ☒ 
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Systems, Equipment & Hazard Sources 

Hazard Threat Control Measures Risk 

Ranking 

Fire Fire  

Electrical Fire 

Class A materials   

 

PM’s 

Fire Fighting Equipment, 

Escape route 

 

Explosion N/A No Issues  

Smoke and 

Gas Ingress/ 

Migration 

N/A No Issues  

Potential 

Dropped 

Objects 

N/A No Issues,   

Flooding N/A No Issues  

Access and 

Egress 

N/A No Issues, good access and Egress from the Pit Room 

Office 
 

Lack of 

Signage 

N/A Signage in place on the internal Bulkheads  

Ergonomics N/A No Issues, area clean and tidy work tops in good 

position for personnel working. 
 

 
Comments 
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Compartment Name: PM / ET / Elect Offices Location:  

Heating, Ventilation, Air Conditioning Systems 

HVAC ☒ Dampers 
Local 

☐ 

Remote 

☒ 
Ducts ☐ 

Blower 

/ Fan 
☐ Natural ☐ 

Failure 

Alarm 
☐ 

Start 

/ Stop 
☒ ESD ☐ 

 

Watertight Integrity 

W/T door indicator ☐ Bilge Sensor ☐ Bilge Alarm ☐ Bulkhead Integrity ☐ 

Watertight 

Doors (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 

Watertight 

Hatches (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 

Weathertight Doors 

(No): 
1 

 

Passive Structural Fire Protection & Containment Systems 

Doors ☒ Bulkheads ☒ Deck ☒ Drainage ☐ 

Windows ☐ Insulation ☒ Deck Head ☒ Bunding ☐ 

 

Fire & Gas Detection Space Duct  Space Duct  

Constant Manning ☐ ☐ CH4 detector(s) ☐ ☐ Fire detection panel ☒ 

Flame detector(s) ☐ ☐ H2S detector(s) ☐ ☐ Gas detection panel ☒ 

Heat detector(s) ☒ ☐ CO2 detector(s) ☐ ☐ Other   

Smoke detector(s) ☒ ☐ CCTV monitoring ☐ ☐ 

 

Active Fire Protection Space Adjacent  Space Adjacent  Space Adjacent 

Fixed - water hose ☐ ☒ Fixed wet / dry chemical ☐ ☐ Extinguisher - CO2 ☒ ☒ 

Fixed - CO2 ☐ ☐ Fixed - inert gas ☐ ☐ Extinguisher - foam ☐ ☐ 

Fixed - water sprinkler  ☐ ☐ Deluge A/V alarms ☐ ☐ 
Extinguisher - dry 

powder 
☐ ☒ 

Fixed - foam ☐ ☐ Deluge warning signage ☐ ☐ Extinguisher - H20 ☐ ☐ 

Fixed - hi-fog ☐ ☐ Fire blanket ☐ ☐ Fire axe ☐ ☐ 

 

Communications Systems 

Telephone ☒ Fixed VHF radio ☐ 
Manual alarm 

button 
☒ Distress alarm button ☐ Portable sat phone ☐ 

GA/PA console ☐ Fixed UHF radio ☐ 
General alarm 

button 
☐ 

Distress alarm 

indicator 
☐ Flares / beacon ☐ 

GA/PA speaker ☒ CCTV camera ☐ Audible alarms ☒ Drillers intercom ☐ GMDSS Station ☐ 

Sound powered phone ☐ CCTV Display ☐ Visual alarms ☐ Portable radios ☐ 
 

 

 

Escape, Evacuation & Rescue Equipment 

SCBA(s) ☐ Torch ☐ Immersion suit(s) ☐ 
Non-slip escape route 

surface 
☐ Muster cards ☐ 

EEBD(s) ☒ Life jacket(s) ☐ 
Electrical rescue 

gear 
☐ Fireman’s box ☐ Escape to sea ☐ 

Smoke hood(s) ☐ 
Eye wash 

station 
☐ Defibrillator unit ☐ Emergency lighting ☒ MOB rescue gear ☐ 

Gloves ☐ Safety shower ☐ 
Rescue at height 

gear 
☐ Work vest / PFD ☐ 

 

Spill Kits 

 

 

☐ 

Vertical escape device ☐ Lifebuoy ☐ 
Confined space 

rescue gear 
☐ 

Ladder climb assist 

device 
☐ 

 

Multiple escape routes ☐ 
Hi-Viz escape 

routes 
☐ Helicopter crash kit ☐ Clear escape routes ☒ 
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Systems, Equipment & Hazard Sources 

Hazard Threat Control Measures Risk 

Ranking 

Fire Electrical Equipment Fires. 

Class A Materials and furnishings 

Local small fire 

PM’s 

Housekeeping. 

Fire Fighting Equipment, 

Escape route 

 

Explosion N/A No Issues  

Smoke and 

Gas Ingress/ 

Migration 

N/A No Issues  

Potential 

Dropped 

Objects 

N/A No Issues  

Flooding N/A No Issues  

Access and 

Egress 

N/A No Issues, good access and Egress from all  Offices  

Lack of 

Signage 

N/A Signage in place on the internal Bulkheads  

Ergonomics N/A No Issues in these areas, Areas clean and tidy no 

obstructions 
 

 
Comments 
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Compartment Name: Engine Rooms Location: Port, Centre and Starboard 

Heating, Ventilation, Air Conditioning Systems 

HVAC ☒ Dampers 
Local 

☐ 

Remote 

☒ 
Ducts ☐ 

Blower 

/ Fan 
☐ Natural ☐ 

Failure 

Alarm 
☐ 

Start 

/ Stop 
☒ ESD ☐ 

 

Watertight Integrity 

W/T door indicator ☒ Bilge Sensor ☐ Bilge Alarm ☐ Bulkhead Integrity ☐ 

Watertight 

Doors (No): 
3 

Manual 

 ☐ 

Hydraulic 

☒ 

Remote 

☐ 
Watertight 

Hatches (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Weathertight Doors 

(No): 
1 

 

Passive Structural Fire Protection & Containment Systems 

Doors ☒ Bulkheads ☒ Deck ☒ Drainage ☐ 

Windows ☐ Insulation ☒ Deck Head ☒ Bunding ☐ 

 

Fire & Gas Detection Space Duct  Space Duct  

Constant Manning ☐ ☐ CH4 detector(s) ☐ ☐ Fire detection panel ☒ 

Flame detector(s) ☐ ☐ H2S detector(s) ☒ ☐ Gas detection panel ☒ 

Heat detector(s) ☐ ☐ CO2 detector(s) ☒ ☐ Other 

Smoke detector(s) ☒ ☐ CCTV monitoring ☐ ☐ 

 

Active Fire Protection Space Adjacent  Space Adjacent  Space Adjacent 

Fixed - water hose ☒ ☒ 
Fixed wet / dry 

chemical 
☐ ☐ Extinguisher - CO2 ☒ ☐ 

Fixed - CO2 ☒ ☐ Fixed - inert gas ☐ ☐ Extinguisher - foam ☒ ☐ 

Fixed - water 

sprinkler  
☐ ☐ Deluge A/V alarms ☐ ☐ 

Extinguisher - dry 

powder 
☒ ☐ 

Fixed - foam ☐ ☐ Deluge warning signage ☐ ☐ Extinguisher - H20 ☐ ☐ 

Fixed - hi-fog ☐ ☐ Fire blanket ☐ ☐ Fire axe ☐ ☐ 

 

Communications Systems 

Telephone ☒ Fixed VHF radio ☐ 
Manual alarm 

button 
☒ Distress alarm button ☐ Portable sat phone ☐ 

GA/PA console ☐ Fixed UHF radio ☐ 
General alarm 

button 
☒ 

Distress alarm 

indicator 
☐ Flares / beacon ☐ 

GA/PA speaker ☐ CCTV camera ☒ Audible alarms ☒ Drillers intercom ☐ GMDSS Station ☐ 

Sound powered phone ☐ CCTV Display ☐ Visual alarms ☒ Portable radios ☐ 
 

 

 

Escape, Evacuation & Rescue Equipment 

SCBA(s) ☒ Torch ☐ Immersion suit(s) ☐ 
Non-slip escape route 

surface 
☒ Muster cards ☐ 

EEBD(s) ☒ Life jacket(s) ☐ 
Electrical rescue 

gear 
☐ Fireman’s box ☐ Escape to sea ☐ 

Smoke hood(s) ☐ 
Eye wash 

station 
☐ Defibrillator unit ☐ Emergency lighting ☒ MOB rescue gear ☐ 

Gloves ☐ Safety shower ☐ 
Rescue at height 

gear 
☐ Work vest / PFD ☐ 

 

Spill Kits 

 

 

☐ 

Vertical escape device ☐ Lifebuoy ☐ 
Confined space 

rescue gear 
☐ 

Ladder climb assist 

device 
☐ 

First Aid Kit installed in 

this area 
Multiple escape routes ☒ 

Hi-Viz escape 

routes 
☒ Helicopter crash kit ☐ Clear escape routes ☒ 
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Systems, Equipment & Hazard Sources 

Hazard Threat Control Measures Risk 

Ranking 

Fire Electrical Equipment Fires. 

Class A Materials 

Small Local Fire 

Fuel Fire 

PM’s 

Housekeeping. 

Fixed CO2 System installed in the areas 

Fire Fighting Equipment, 

Escape routes 

 

Explosion N/A No Issues  

Smoke and 

Gas Ingress/ 

Migration 

N/A No Issues  

Potential 

Dropped 

Objects 

N/A No Issues  

Flooding N/A No Issues  

Access and 

Egress 

N/A No Issues, good access and Egress from the Engine 

rooms 
 

Lack of 

Signage 

N/A Signage in place on the internal Bulkheads  

Ergonomics N/A No Issues in these areas, Areas clean and tidy no 

obstructions 
 

 
Comments 
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Compartment Name: Recreation Room Location: 1st Deck 

Heating, Ventilation, Air Conditioning Systems 

HVAC ☒ Dampers 
Local 

☐ 

Remote 

☒ 
Ducts ☐ 

Blower 

/ Fan 
☐ Natural ☐ 

Failure 

Alarm 
☐ 

Start 

/ Stop 
☐ ESD ☐ 

 

Watertight Integrity 

W/T door indicator ☐ Bilge Sensor ☐ Bilge Alarm ☐ Bulkhead Integrity ☐ 

Watertight 

Doors (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Watertight 

Hatches (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Weathertight Doors 

(No): 
 

 

Passive Structural Fire Protection & Containment Systems 

Doors ☒ Bulkheads ☒ Deck ☒ Drainage ☐ 

Windows ☐ Insulation ☒ Deck Head ☒ Bunding ☐ 

 

Fire & Gas Detection Space Duct  Space Duct  

Constant Manning ☐ ☐ CH4 detector(s) ☐ ☐ Fire detection panel ☐ 

Flame detector(s) ☐ ☐ H2S detector(s) ☐ ☐ Gas detection panel ☐ 

Heat detector(s) ☒ ☐ CO2 detector(s) ☐ ☐ Other: 

Smoke detector(s) ☒ ☐ CCTV monitoring ☐ ☐ 

 

Active Fire Protection Space Adjacent  Space Adjacent  Space Adjacent 

Fixed - water hose ☐ ☒ 
Fixed wet / dry 

chemical 
☐ ☐ Extinguisher - CO2 ☐ ☒ 

Fixed - CO2 ☐ ☐ Fixed - inert gas ☐ ☐ Extinguisher - foam ☐ ☐ 

Fixed - water 

sprinkler  
☐ ☐ Deluge A/V alarms ☐ ☐ 

Extinguisher - dry 

powder 
☒ ☒ 

Fixed - foam ☐ ☐ Deluge warning signage ☐ ☐ Extinguisher - H20 ☐ ☐ 

Fixed - hi-fog ☐ ☐ Fire blanket ☐ ☐ Fire axe ☐ ☐ 

 

Communications Systems 

Telephone ☒ Fixed VHF radio ☒ 
Manual alarm 

button 
☐ Distress alarm button ☐ Portable sat phone ☐ 

GA/PA console ☐ Fixed UHF radio ☐ 
General alarm 

button 
☐ 

Distress alarm 

indicator 
☐ Flares / beacon ☐ 

GA/PA speaker ☒ CCTV camera ☐ Audible alarms ☒ Drillers intercom ☐ GMDSS Station ☐ 

Sound powered phone ☐ CCTV Display ☐ Visual alarms ☐ Portable radios ☐ 
 

 

 

Escape, Evacuation & Rescue Equipment 

SCBA(s) ☐ Torch ☐ Immersion suit(s) ☐ 
Non-slip escape route 

surface 
☐ Muster cards ☐ 

EEBD(s) ☐ Life jacket(s) ☐ 
Electrical rescue 

gear 
☐ Fireman’s box ☐ Escape to sea ☐ 

Smoke hood(s) ☐ 
Eye wash 

station 
☐ Defibrillator unit ☐ Emergency lighting ☒ MOB rescue gear ☐ 

Gloves ☐ Safety shower ☐ 
Rescue at height 

gear 
☐ Work vest / PFD ☐ 

 

Spill Kits 

 

 

☐ 

Vertical escape device ☐ Lifebuoy ☐ 
Confined space 

rescue gear 
☐ 

Ladder climb assist 

device 
☐ 

 

Multiple escape routes ☒ 
Hi-Viz escape 

routes 
☒ Helicopter crash kit ☐ Clear escape routes ☒ 
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Systems, Equipment & Hazard Sources 

Hazard Threat Control Measures Risk 

Ranking 

Fire Electrical Equipment Fires. 

Class A Materials and Furnishings 

Local small fire 

PM’s 

Housekeeping. 

Fire Fighting Equipment, 

Multiple Escape routes 

 

Explosion N/A No Issues  

Smoke and 

Gas Ingress/ 

Migration 

N/A No Issues  

Potential 

Dropped 

Objects 

N/A No Issues  

Flooding N/A No Issues  

Access and 

Egress 

N/A No Issues, good access and Egress from the Recreation 

Room 
 

Lack of 

Signage 

N/A Signage in place on the internal Bulkheads  

Ergonomics N/A No Issues in this area, area well laid out   

 
Comments 
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Compartment Name: Sack Store Location:  

Heating, Ventilation, Air Conditioning Systems 

HVAC ☒ Dampers 
Local 

☐ 

Remote 

☒ 
Ducts ☐ 

Blower 

/ Fan 
☐ Natural ☐ 

Failure 

Alarm 
☐ 

Start / 

Stop 
☒ ESD ☐ 

 

Watertight Integrity 

W/T door indicator ☐ Bilge Sensor ☐ Bilge Alarm ☐ Bulkhead Integrity ☐ 

Watertight 

Doors (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Watertight 

Hatches (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Weathertight Doors 

(No): 
3 

 

Passive Structural Fire Protection & Containment Systems 

Doors ☒ Bulkheads ☒ Deck ☒ Drainage ☒ 

Windows ☐ Insulation ☐ Deck Head ☐ Bunding ☐ 

 

Fire & Gas Detection Space Duct  Space Duct  

Constant Manning ☐ ☐ CH4 detector(s) ☐ ☐ Fire detection panel ☐ 

Flame detector(s) ☐ ☐ H2S detector(s) ☒ ☐ Gas detection panel ☐ 

Heat detector(s) ☒ ☐ CO2 detector(s) ☐ ☐ Other 

Smoke detector(s) ☒ ☐ CCTV monitoring ☐ ☐ 

 

Active Fire Protection Space Adjacent  Space Adjacent  Space Adjacent 

Fixed - water hose ☒ ☒ Fixed wet / dry chemical ☐ ☐ Extinguisher - CO2 ☐ ☐ 

Fixed - CO2 ☐ ☐ Fixed - inert gas ☐ ☐ Extinguisher - foam ☐ ☐ 

Fixed - water sprinkler  ☐ ☐ Deluge A/V alarms ☐ ☐ 
Extinguisher - dry 

powder 
☒ ☐ 

Fixed - foam ☐ ☐ Deluge warning signage ☐ ☐ Extinguisher - H20 ☐ ☐ 

Fixed - hi-fog ☐ ☐ Fire blanket ☐ ☐ Fire axe ☐ ☐ 

 

Communications Systems 

Telephone ☒ Fixed VHF radio ☐ 
Manual alarm 

button 
☐ Distress alarm button ☐ Portable sat phone ☐ 

GA/PA console ☐ Fixed UHF radio ☐ 
General alarm 

button 
☒ 

Distress alarm 

indicator 
☐ Flares / beacon ☐ 

GA/PA speaker ☒ CCTV camera ☐ Audible alarms ☒ Drillers intercom ☐ GMDSS Station ☐ 

Sound powered phone ☐ CCTV Display ☐ Visual alarms ☐ Portable radios ☒ 
Talk Back Telephone 

 

 

Escape, Evacuation & Rescue Equipment 

SCBA(s) ☐ Torch ☐ Immersion suit(s) ☐ 
Non-slip escape route 

surface 
☒ Muster cards ☐ 

EEBD(s) ☐ Life jacket(s) ☐ 
Electrical rescue 

gear 
☐ Fireman’s box ☐ Escape to sea ☐ 

Smoke hood(s) ☐ Eye wash station ☒ Defibrillator unit ☐ Emergency lighting ☒ MOB rescue gear ☐ 

Gloves ☐ Safety shower ☐ 
Rescue at height 

gear 
☐ Work vest / PFD ☐ 

 

Spill Kits 

 

 

☐ 

Vertical escape device ☐ Lifebuoy ☐ 
Confined space 

rescue gear 
☐ 

Ladder climb assist 

device 
☐ 

Spill Kit to be installed 

Multiple escape routes ☒ 
Hi-Viz escape 

routes 
☒ Helicopter crash kit ☐ Clear escape routes ☒ 
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Systems, Equipment & Hazard Sources 

Hazard Threat Control Measures Risk 

Ranking 

Fire Electrical Fires 

Toxic Fumes from fire 

Class A Packaging. 

Small Fire Toxic Smoke 

Housekeeping 

PTW for any Hot Work in sack store 

Fire Fighting Equipment 

Escape & Evacuation 

Chemical PPE Locker with MSDS sheets available. 

 

Explosion N/A No Issues  

Smoke and 

Gas Ingress/ 

Migration 

N/A No Issues  

Potential 

Dropped 

Objects 

Crane operations through sack 

store hatch 

2 x Banksman when doing crane operations into the 

sack store 

Area Barriered off so no unauthorised personnel can 

enter the Area (Red Zone Management) 

 

Flooding N/A No Issues  

Access and 

Egress 

N/A No Issues, good access and Egress from the Sack Store  

Lack of 

Signage 

N/A Signage in place on the internal Bulkheads  

Ergonomics N/A No Issues, area housekeeping is good walkways are 

clear of any obstructions  
 

 
Comments 
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Compartment Name: Shale Shakers Location:  

Heating, Ventilation, Air Conditioning Systems 

HVAC ☒ Dampers 
Local 

☐ 

Remote 

☒ 
Ducts ☐ 

Blower 

/ Fan 
☐ Natural ☐ 

Failure 

Alarm 
☐ 

Start 

/ Stop 
☒ ESD ☐ 

 

Watertight Integrity 

W/T door indicator ☐ Bilge Sensor ☐ Bilge Alarm ☐ Bulkhead Integrity ☐ 

Watertight 

Doors (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 

Watertight 

Hatches (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 

Weathertight Doors 

(No): 
2 

 

Passive Structural Fire Protection & Containment Systems 

Doors ☒ Bulkheads ☒ Deck ☒ Drainage ☒ 

Windows ☐ Insulation ☐ Deck Head ☐ Bunding ☒ 

 

Fire & Gas Detection Space Duct  Space Duct  

Constant Manning ☐ ☐ CH4 detector(s) ☒ ☐ Fire detection panel ☐ 

Flame detector(s) ☒ ☐ H2S detector(s) ☒ ☐ Gas detection panel ☐ 

Heat detector(s) ☒ ☐ CO2 detector(s) ☐ ☐ Other 

Smoke detector(s) ☐ ☐ CCTV monitoring ☐ ☐ 

 

Active Fire Protection Space Adjacent  Space Adjacent  Space Adjacent 

Fixed - water hose ☐ ☒ 
Fixed wet / dry 

chemical 
☐ ☐ Extinguisher - CO2 ☐ ☐ 

Fixed - CO2 ☐ ☐ Fixed - inert gas ☐ ☐ Extinguisher - foam ☐ ☐ 

Fixed - water 

sprinkler  
☒ ☐ Deluge A/V alarms ☐ ☐ 

Extinguisher - dry 

powder 
☒ ☐ 

Fixed - foam ☐ ☒ Deluge warning signage ☐ ☐ Extinguisher - H20 ☐ ☐ 

Fixed - hi-fog ☐ ☐ Fire blanket ☐ ☐ Fire axe ☐ ☐ 

 

Communications Systems 

Telephone ☒ Fixed VHF radio ☐ 
Manual alarm 

button 
☐ Distress alarm button ☐ Portable sat phone ☐ 

GA/PA console ☐ Fixed UHF radio ☐ 
General alarm 

button 
☒ 

Distress alarm 

indicator 
☐ Flares / beacon ☐ 

GA/PA speaker ☒ CCTV camera ☐ Audible alarms ☒ Drillers intercom ☐ GMDSS Station ☐ 

Sound powered phone ☐ CCTV Display ☐ Visual alarms ☒ Portable radios ☐ 
 

 

 

Escape, Evacuation & Rescue Equipment 

SCBA(s) ☐ Torch ☐ Immersion suit(s) ☐ 
Non-slip escape route 

surface 
☒ Muster cards ☐ 

EEBD(s) ☒ Life jacket(s) ☐ 
Electrical rescue 

gear 
☐ Fireman’s box ☐ Escape to sea ☐ 

Smoke hood(s) ☐ 
Eye wash 

station 
☒ Defibrillator unit ☐ Emergency lighting ☒ MOB rescue gear ☐ 

Gloves ☐ Safety shower ☐ 
Rescue at height 

gear 
☐ Work vest / PFD ☐ 

 

Spill Kits 

 

 

☐ 

Vertical escape device ☐ Lifebuoy ☐ 
Confined space 

rescue gear 
☐ 

Ladder climb assist 

device 
☐ 

 

Multiple escape routes ☐ 
Hi-Viz escape 

routes 
☐ Helicopter crash kit ☐ Clear escape routes ☒ 
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Systems, Equipment & Hazard Sources 

Hazard Threat Control Measures Risk 

Ranking 

Fire Fire  

Electrical Fire 

OBM 

Class A materials   

 

PM’s 

Deluge System Installed 

Fire Fighting Equipment, 

Escape route 

 

Explosion N/A No Issues  

Smoke and 

Gas Ingress/ 

Migration 

N/A No Issues  

Potential 

Dropped 

Objects 

N/A No Issues,   

Flooding N/A No Issues  

Access and 

Egress 

N/A No Issues, good access and Egress from the Shale 

Shakers 
 

Lack of 

Signage 

N/A Signage in place on the internal Bulkheads  

Ergonomics N/A No Issues, area housekeeping is good walkways are 

clear of any obstructions  
 

 
Comments 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

West Saturn MAHRA Report 
Appendix A 

 

Iss 01 / Rev 01 Hard copies are not controlled Page 66 of 138 

Rev Date: 14th February 2018 Major Accident Hazard Risk Assessment (MAHRA) 
 

 

Compartment Name: Sub Sea Accumulator Room Location:  

Heating, Ventilation, Air Conditioning Systems 

HVAC ☒ Dampers 
Local 

☐ 

Remote 

☒ 
Ducts ☐ 

Blower 

/ Fan 
☐ Natural ☐ 

Failure 

Alarm 
☐ 

Start 

/ Stop 
☒ ESD ☐ 

 

Watertight Integrity 

W/T door indicator ☐ Bilge Sensor ☐ Bilge Alarm ☐ Bulkhead Integrity ☐ 

Watertight 

Doors (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Watertight 

Hatches (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Weathertight Doors 

(No): 
2 

 

Passive Structural Fire Protection & Containment Systems 

Doors ☒ Bulkheads ☒ Deck ☒ Drainage ☐ 

Windows ☐ Insulation ☐ Deck Head ☒ Bunding ☐ 

 

Fire & Gas Detection Space Duct  Space Duct  

Constant Manning ☐ ☐ CH4 detector(s) ☒ ☐ Fire detection panel ☐ 

Flame detector(s) ☒ ☐ H2S detector(s) ☒ ☐ Gas detection panel ☐ 

Heat detector(s) ☐ ☐ CO2 detector(s) ☐ ☐ Other 

Smoke detector(s) ☐ ☐ CCTV monitoring ☐ ☐ 

 

Active Fire Protection Space Adjacent  Space Adjacent  Space Adjacent 

Fixed - water hose ☐ ☒ Fixed wet / dry chemical ☐ ☐ Extinguisher - CO2 ☐ ☐ 

Fixed - CO2 ☐ ☐ Fixed - inert gas ☐ ☐ Extinguisher - foam ☐ ☐ 

Fixed - water sprinkler  ☐ ☐ Deluge A/V alarms ☐ ☐ 
Extinguisher - dry 

powder 
☒ ☐ 

Fixed - foam ☐ ☐ Deluge warning signage ☐ ☐ Extinguisher - H20 ☐ ☐ 

Fixed - hi-fog ☐ ☐ Fire blanket ☐ ☐ Fire axe ☐ ☐ 

 

Communications Systems 

Telephone ☐ Fixed VHF radio ☐ 
Manual alarm 

button 
☐ Distress alarm button ☐ Portable sat phone ☐ 

GA/PA console ☐ Fixed UHF radio ☐ 
General alarm 

button 
☒ 

Distress alarm 

indicator 
☐ Flares / beacon ☐ 

GA/PA speaker ☒ CCTV camera ☐ Audible alarms ☒ Drillers intercom ☐ GMDSS Station ☐ 

Sound powered phone ☐ CCTV Display ☐ Visual alarms ☐ Portable radios ☒ 
 

 

Escape, Evacuation & Rescue Equipment 

SCBA(s) ☐ Torch ☐ Immersion suit(s) ☐ 
Non-slip escape route 

surface 
☒ Muster cards ☐ 

EEBD(s) ☐ Life jacket(s) ☐ 
Electrical rescue 

gear 
☐ Fireman’s box ☐ Escape to sea ☐ 

Smoke hood(s) ☐ 
Eye wash 

station 
☒ Defibrillator unit ☐ Emergency lighting ☒ MOB rescue gear ☐ 

Gloves ☐ Safety shower ☐ 
Rescue at height 

gear 
☐ Work vest / PFD ☐ 

 

Spill Kits 

 

 

☐ 

Vertical escape device ☐ Lifebuoy ☐ 
Confined space 

rescue gear 
☐ 

Ladder climb assist 

device 
☐ 

 

 
Multiple escape routes ☐ 

Hi-Viz escape 

routes 
☒ Helicopter crash kit ☐ Clear escape routes ☒ 
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Systems, Equipment & Hazard Sources 

Hazard Threat Control Measures Risk 

Ranking 

Fire Electrical Fires 

Toxic Fumes from fire 

Class A Packaging. 

 

Housekeeping 

Fire Fighting Equipment 

Escape & Evacuation 

 

 

Explosion N/A No Issues  

Smoke and 

Gas Ingress/ 

Migration 

N/A No Issues  

Potential 

Dropped 

Objects 

N/A No Issues  

Flooding N/A No Issues  

Access and 

Egress 

N/A No Issues, good access and Egress from the Area  

Lack of 

Signage 

N/A Signage in place on the internal Bulkheads  

Ergonomics N/A No Issues, area housekeeping is good walkways are 

clear of any obstructions  
 

 
Comments 
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Compartment Name: Switch Gear Room Location: Upper deck Port side 

Heating, Ventilation, Air Conditioning Systems 

HVAC ☒ Dampers 
Local 

☐ 

Remote 

☒ 
Ducts ☐ 

Blower 

/ Fan 
☐ Natural ☐ 

Failure 

Alarm 
☐ 

Start 

/ Stop 
☒ ESD ☐ 

 

Watertight Integrity 

W/T door indicator ☐ Bilge Sensor ☐ Bilge Alarm ☐ Bulkhead Integrity ☐ 

Watertight 

Doors (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Watertight 

Hatches (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Weathertight Doors 

(No): 
1 

 

Passive Structural Fire Protection & Containment Systems 

Doors ☒ Bulkheads ☒ Deck ☒ Drainage ☐ 

Windows ☐ Insulation ☒ Deck Head ☒ Bunding ☐ 

 

Fire & Gas Detection Space Duct  Space Duct  

Constant Manning ☐ ☐ CH4 detector(s) ☐ ☐ Fire detection panel ☐ 

Flame detector(s) ☐ ☐ H2S detector(s) ☐ ☐ Gas detection panel ☐ 

Heat detector(s) ☐ ☐ CO2 detector(s) ☐ ☐ Other: 

Smoke detector(s) ☒ ☐ CCTV monitoring ☐ ☐ 

 

Active Fire Protection Space Adjacent  Space Adjacent  Space Adjacent 

Fixed - water hose ☐ ☒ Fixed wet / dry chemical ☐ ☐ Extinguisher - CO2 ☒ ☐ 

Fixed - CO2 ☒ ☐ Fixed - inert gas ☐ ☐ Extinguisher - foam ☐ ☐ 

Fixed - water sprinkler  ☐ ☐ Deluge A/V alarms ☐ ☐ 
Extinguisher - dry 

powder 
☐ ☒ 

Fixed - foam ☐ ☐ Deluge warning signage ☐ ☐ Extinguisher - H20 ☐ ☐ 

Fixed - hi-fog ☐ ☐ Fire blanket ☐ ☐ Fire axe ☐ ☐ 

 

Communications Systems 

Telephone ☐ Fixed VHF radio ☐ 
Manual alarm 

button 
☐ Distress alarm button ☐ Portable sat phone ☐ 

GA/PA console ☐ Fixed UHF radio ☐ 
General alarm 

button 
☒ 

Distress alarm 

indicator 
☐ Flares / beacon ☐ 

GA/PA speaker ☒ CCTV camera ☐ Audible alarms ☐ Drillers intercom ☐ GMDSS Station ☐ 

Sound powered phone ☐ CCTV Display ☐ Visual alarms ☒ Portable radios ☐ 
 

 

 

Escape, Evacuation & Rescue Equipment 

SCBA(s) ☐ Torch ☐ Immersion suit(s) ☐ 
Non-slip escape route 

surface 
☐ Muster cards ☐ 

EEBD(s) ☐ Life jacket(s) ☐ 
Electrical rescue 

gear 
☐ Fireman’s box ☐ Escape to sea ☐ 

Smoke hood(s) ☐ 
Eye wash 

station 
☐ Defibrillator unit ☐ Emergency lighting ☒ MOB rescue gear ☐ 

Gloves ☐ Safety shower ☐ 
Rescue at height 

gear 
☐ Work vest / PFD ☐ 

 

Spill Kits 

 

 

☐ 

Vertical escape device ☐ Lifebuoy ☐ 
Confined space 

rescue gear 
☐ 

Ladder climb assist 

device 
☐ 

 

Multiple escape routes ☒ 
Hi-Viz escape 

routes 
☒ Helicopter crash kit ☐ Clear escape routes ☒ 
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Systems, Equipment & Hazard Sources 

Hazard Threat Control Measures Risk 

Ranking 

Fire Electrical Equipment Fires. 

Class A Materials and Furnishings 

Local small fire 

PM’s 

Housekeeping. 

Fire Fighting Equipment, 

Multiple Escape routes 

 

Explosion N/A No Issues  

Smoke and 

Gas Ingress/ 

Migration 

N/A No Issues  

Potential 

Dropped 

Objects 

N/A No Issues  

Flooding N/A No Issues  

Access and 

Egress 

N/A No Issues, good access and Egress from the switch 

gear room 
 

Lack of 

Signage 

N/A Signage in place on the internal Bulkheads  

Ergonomics N/A No Issues in this area, Switch gear room clean and tidy   

 
Comments 
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Compartment Name: Thruster Rooms Location: All Areas 

Heating, Ventilation, Air Conditioning Systems 

HVAC ☒ Dampers 
Local 

☐ 

Remote 

☒ 
Ducts ☐ 

Blower 

/ Fan 
☐ Natural ☐ 

Failure 

Alarm 
☐ 

Start 

/ Stop 
☒ ESD ☐ 

 

Watertight Integrity 

W/T door indicator ☒ Bilge Sensor ☐ Bilge Alarm ☐ Bulkhead Integrity ☐ 

Watertight 

Doors (No): 
2 

Manual 

 ☐ 

Hydraulic 

☒ 

Remote 

☐ 

Watertight 

Hatches (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 

Weathertight Doors 

(No): 
1 

 

Passive Structural Fire Protection & Containment Systems 

Doors ☐ Bulkheads ☒ Deck ☒ Drainage ☐ 

Windows ☐ Insulation ☒ Deck Head ☐ Bunding ☐ 

 

Fire & Gas Detection Space Duct  Space Duct  

Constant Manning ☐ ☐ CH4 detector(s) ☐ ☐ Fire detection panel ☒ 

Flame detector(s) ☐ ☐ H2S detector(s) ☒ ☐ Gas detection panel ☒ 

Heat detector(s) ☐ ☐ CO2 detector(s) ☒ ☐ Other 

Smoke detector(s) ☒ ☐ CCTV monitoring ☐ ☐ 

 

Active Fire Protection Space Adjacent  Space Adjacent  Space Adjacent 

Fixed - water hose ☐ ☒ 
Fixed wet / dry 

chemical 
☐ ☐ Extinguisher - CO2 ☒ ☐ 

Fixed - CO2 ☒ ☐ Fixed - inert gas ☐ ☐ Extinguisher - foam ☐ ☐ 

Fixed - water 

sprinkler  
☐ ☐ Deluge A/V alarms ☐ ☐ 

Extinguisher - dry 

powder 
☒ ☐ 

Fixed - foam ☐ ☐ Deluge warning signage ☐ ☐ Extinguisher - H20 ☐ ☐ 

Fixed - hi-fog ☐ ☐ Fire blanket ☐ ☐ Fire axe ☐ ☐ 

 

Communications Systems 

Telephone ☒ Fixed VHF radio ☐ 
Manual alarm 

button 
☐ Distress alarm button ☐ Portable sat phone ☐ 

GA/PA console ☐ Fixed UHF radio ☐ 
General alarm 

button 
☐ 

Distress alarm 

indicator 
☒ Flares / beacon ☐ 

GA/PA speaker ☒ CCTV camera ☒ Audible alarms ☒ Drillers intercom ☐ GMDSS Station ☐ 

Sound powered phone ☒ CCTV Display ☐ Visual alarms ☒ Portable radios ☐ 
 

 

 

Escape, Evacuation & Rescue Equipment 

SCBA(s) ☒ Torch ☐ Immersion suit(s) ☐ 
Non-slip escape route 

surface 
☐ Muster cards ☐ 

EEBD(s) ☐ Life jacket(s) ☐ 
Electrical rescue 

gear 
☐ Fireman’s box ☐ Escape to sea ☐ 

Smoke hood(s) ☐ 
Eye wash 

station 
☐ Defibrillator unit ☐ Emergency lighting ☒ MOB rescue gear ☐ 

Gloves ☐ Safety shower ☐ 
Rescue at height 

gear 
☐ Work vest / PFD ☐ 

 

Spill Kits 

 

 

☐ 

Vertical escape device ☐ Lifebuoy ☐ 
Confined space 

rescue gear 
☐ 

Ladder climb assist 

device 
☐ 

First Aid Kit installed in 

this area 
Multiple escape routes ☒ 

Hi-Viz escape 

routes 
☒ Helicopter crash kit ☐ Clear escape routes ☒ 
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Systems, Equipment & Hazard Sources 

Hazard Threat Control Measures Risk 

Ranking 

Fire Electrical Equipment Fires. 

Class A Materials 

Small Local Fire 

PM’s 

Housekeeping. 

Fire Fighting Equipment, 

Escape routes 

 

Explosion N/A No Issues  

Smoke and 

Gas Ingress/ 

Migration 

N/A No Issues  

Potential 

Dropped 

Objects 

N/A No Issues  

Flooding N/A No Issues  

Access and 

Egress 

N/A No Issues, good access and Egress from the Thruster  

Rooms 
 

Lack of 

Signage 

N/A Signage in place on the internal Bulkheads  

Ergonomics N/A No Issues in these areas, Areas clean and tidy no 

obstructions 
 

 
Comments 
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Compartment Name: Warehouse Location:  

Heating, Ventilation, Air Conditioning Systems 

HVAC ☒ Dampers 
Local 

☐ 

Remote 

☒ 
Ducts ☐ 

Blower 

/ Fan 
☒ Natural ☐ 

Failure 

Alarm 
☐ 

Start 

/ Stop 
☒ ESD ☐ 

 

Watertight Integrity 

W/T door indicator ☐ Bilge Sensor ☐ Bilge Alarm ☐ Bulkhead Integrity ☐ 

Watertight 

Doors (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Watertight 

Hatches (No): 
 

Manual 

 ☐ 

Hydraulic 

☐ 

Remote 

☐ 
Weathertight Doors 

(No): 
1 

 

Passive Structural Fire Protection & Containment Systems 

Doors ☒ Bulkheads ☒ Deck ☒ Drainage ☐ 

Windows ☐ Insulation ☒ Deck Head ☒ Bunding ☐ 

 

Fire & Gas Detection Space Duct  Space Duct  

Constant Manning ☒ ☐ CH4 detector(s) ☐ ☐ Fire detection panel ☐ 

Flame detector(s) ☐ ☐ H2S detector(s) ☐ ☐ Gas detection panel ☐ 

Heat detector(s) ☒ ☐ CO2 detector(s) ☐ ☐ Other: 

Smoke detector(s) ☒ ☐ CCTV monitoring ☐ ☐ 

 

Active Fire Protection Space Adjacent  Space Adjacent  Space Adjacent 

Fixed - water hose ☐ ☒ Fixed wet / dry chemical ☐ ☐ Extinguisher - CO2 ☐ ☐ 

Fixed - CO2 ☐ ☐ Fixed - inert gas ☐ ☐ Extinguisher - foam ☐ ☐ 

Fixed - water sprinkler  ☐ ☐ Deluge A/V alarms ☐ ☐ 
Extinguisher - dry 

powder 
☒ ☒ 

Fixed - foam ☐ ☐ Deluge warning signage ☐ ☐ Extinguisher - H20 ☐ ☐ 

Fixed - hi-fog ☐ ☐ Fire blanket ☐ ☐ Fire axe ☐ ☐ 

 

Communications Systems 

Telephone ☒ Fixed VHF radio ☐ 
Manual alarm 

button 
☐ Distress alarm button ☐ Portable sat phone ☐ 

GA/PA console ☐ Fixed UHF radio ☐ 
General alarm 

button 
☒ 

Distress alarm 

indicator 
☐ Flares / beacon ☐ 

GA/PA speaker ☐ CCTV camera ☐ Audible alarms ☒ Drillers intercom ☐ GMDSS Station ☐ 

Sound powered phone ☐ CCTV Display ☐ Visual alarms ☐ Portable radios ☐ 
 

 

 

Escape, Evacuation & Rescue Equipment 

SCBA(s) ☐ Torch ☐ Immersion suit(s) ☐ 
Non-slip escape route 

surface 
☐ Muster cards ☐ 

EEBD(s) ☒ Life jacket(s) ☐ 
Electrical rescue 

gear 
☐ Fireman’s box ☐ Escape to sea ☐ 

Smoke hood(s) ☐ 
Eye wash 

station 
☐ Defibrillator unit ☐ Emergency lighting ☒ MOB rescue gear ☐ 

Gloves ☐ Safety shower ☐ 
Rescue at height 

gear 
☐ Work vest / PFD ☐ 

 

Spill Kits 

 

 

☐ 

Vertical escape device ☐ Lifebuoy ☐ 
Confined space 

rescue gear 
☐ 

Ladder climb assist 

device 
☐ 

 

Multiple escape routes ☐ 
Hi-Viz escape 

routes 
☐ Helicopter crash kit ☐ Clear escape routes ☒ 
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Systems, Equipment & Hazard Sources 

Hazard Threat Control Measures Risk 

Ranking 

Fire AC Unit bearing/belt overheats. 

Electrical overloading of plugs. 

Class A materials 

Furnishings 

Housekeeping 

PM’s 

Aerosols stored separately 

Fire Fighting Equipment 

Escape & Evacuation 

 

Explosion N/A No Issues  

Smoke and 

Gas Ingress/ 

Migration 

N/A No Issues  

Potential 

Dropped 

Objects 

N/A No Issues  

Flooding N/A No Issues  

Access and 

Egress 

N/A No Issues, good access and Egress from Warehouse  

Lack of 

Signage 

N/A Signage in place on the internal Bulkheads  

Ergonomics N/A No Issues in this area, Area well laid out for personnel 

to work and store Materials  
 

 
Comments 
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A2. Hazard Identification Tables 

 
No.: 1 General Operations 

 

Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

1.1 

 

 

 

 

 

Loss of 

crane 

control 

while 

lifting 

equipment / 

materials 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Crane mechanical / 

electrical failure 

 Lifting gear / 

accessories failure 

 Human error 

 Radio 

communication 

failure 

 Extreme weather 

conditions (e.g., 

swells, wind, heavy 

rain, etc) 

Dropped 

objects causing 

personnel 

injury 

People 1 C 

 

  Operating 

procedures 

defining 

weather 

conditions to 

crane 

operations 

 Operating 

procedures for 

crane 

operations – 

lifting manual 

 Operation with 

banksman 

 Crane Daily 

check list 

 Crane 

instrumentation 

reading wind 

limit 

 Load check cell 

 Trained/certified 

crane operators 

 Crane 

Maintenance 

 Certified cranes 

 Load tests for 

the cranes 

People 1 D 

 

 

 H-06 Objects 
Lifted at Height - 
Crane / Deck 

✔ 



  

Dropped 

objects causing 

damages to 

equipment 

and/or the 

drilling unit 

Asset 4 C  Asset 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Damages to 

the crane 

Asset 4 D  Asset 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 
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No.: 1 General Operations 

 

Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

Dropped 

objects causing 

environmental 

impact (oil 

leakages to the 

sea) 

Environment 1 D   Radio UHF 

channels 

communication 

for cranes 

operation inside 

the drilling unit 

 Emergency 

Response Plan 

 Certification of 

crane operators 

versus lifting 

operations with 

supply vessels / 

on board lifts / 

personnel lifting 

 Work permit 

procedures (for 

special and 

heavy lifts) 

 Overloading 

emergency 

controls 

Environment 2 

 

 

 

 

D 

 

 

 

 

 

 H-03 
Hydrocarbons in 
Sea Floor 
Infrastructure  

 H-06 Objects 
Lifted at Height - 
Crane / Deck 

✔ 



✔ 



 

Dropped 

objects causing 

image damage  

Reputation 1 D  Reputation 3 D  

 H-03 
Hydrocarbons in 
Sea Floor 
Infrastructure  

✔ 
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Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

 H-06 Objects 
Lifted at Height - 
Crane / Deck 

1.2 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dropped 

Objects 

 Poor housekeeping 

 Loss of structure 

integrity of the 

drilling unit 

 Lack of general 

maintenance on the 

drilling unit 

 Simultaneous 

activities 

(operation/operation 

and/or maintenance) 

 Extreme weather 

conditions (e.g., 

swells, wind, heavy 

rain, etc) 

 Objects loose inside 

baskets or inside the 

tubings or even on 

top of containers 

 Tools not properly 

secured when 

Dropped 

objects causing 

personnel 

injury 

People 1 C 

 

  Housekeeping 

inspection 

 Hazard hunt 

 Derrick log book 

 Trained 

operators 

 Tool box talking 

 General 

maintenance of 

the drilling unit 

 Safety barriers 

 Use of PPE 

 Emergency 

Response Plan 

 Drops inspection 

 Monthly check 

for dropped 

objects for all 

cranes areas and 

lifeboat/life rafts 

stations 

People 1 D 

 

 

 H-06 Objects 
Lifted at Height - 
Crane / Deck 

 H-07 Objects 
Lifted at Height - 
Derrick / Drill 
Floor 

✔ 
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No.: 1 General Operations 

 

Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

carrying or handling 

it 

Dropped 

objects causing 

damages to 

equipment 

and/or the 

drilling unit 

Asset 4 C   Use of safety 

lanyards for 

tools 

 Red Zone 

Asset 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Dropped 

objects causing 

environmental 

impact (oil 

leakages to the 

sea) 

Environment 1 D  Environment 2 D  

 H-03 
Hydrocarbons in 
Sea Floor 
Infrastructure  

 H-06 Objects 
Lifted at Height - 
Crane / Deck 

 H-07 Objects 
Lifted at Height - 
Derrick / Drill 
Floor 

✔ 



✔ 
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Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

Dropped 

objects causing 

image damage  

Reputation 1 D  Reputation 3 D  

 H-03 
Hydrocarbons in 
Sea Floor 
Infrastructure 

 H-06 Objects 
Lifted at Height - 
Crane / Deck 

 H-07 Objects 
Lifted at Height - 
Derrick / Drill 
Floor 

✔ 
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No.: 1 General Operations 

 

Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

1.3 

 

 

 

 

 

 

 

 

 

 

 

Loss of 

containment 

of 

flammable 

material 

 Leakage of valves, 

flanges and gaskets 

in pipelines located 

in the drilling unit 

 Leakage of hoses 

inside the drilling 

unit 

 Leakage of tanks, 

gallons, and other 

containers inside the 

drilling unit 

 Human error 

 Mechanical impact 

on tanks, gallons, 

and other containers 

inside the drilling 

unit 

 Tanks Overflow 

(instrumentation 

failure) 

 Dropped Objects 

 Loss of containment 

while transferring 

chemicals (diesel / 

bentonite / barite) 

from/to supply 

vessel - Supply 

transferring 

operations (see 3.3) 

Leakage of 

flammable 

material 

causing 

explosive 

atmosphere 

(fire / 

explosion) - 

personnel 

injury 

People 1 C   General 

maintenance of 

the drilling unit 

 Fire and gas 

detection 

 Firefighting 

system 

 Emergency 

Response Plan 

 SOPEP Plan 

 Work permit 

procedures 

 Critical valves 

identification 

and 

maintenance 

 Watch man 

during 

transference 

 CCTV monitoring 

 Certified hoses 

 Operating 

procedure for oil 

and chemicals 

transferring 

 Pumps 

maintenance 

 Hoses blocked 

device for wrong 

disconnection 

People 1 D  

 H-01 
Hydrocarbons in 
Formation during 
Drilling 

 H-02 
Hydrocarbons in 
Formation during 
Well Testing 

 H-04 
Combustible 
Materials (e.g. 
Accommodations, 
Machinery 
Space(s), 
Storage area(s)) 

✔ 
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Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

Leakage of 

flammable 

material 

causing 

explosive 

atmosphere 

(fire / 

explosion) - 

material 

damage 

Asset 1 C  (quick 

disconnection 

system) 

 Shut down 

button 

 Trained 

operators 

Asset 1 D  

 H-01 
Hydrocarbons in 
Formation during 
Drilling 

 H-02 
Hydrocarbons in 
Formation during 
Well Testing 

 H-04 
Combustible 
Materials (e.g. 
Accommodations, 
Machinery 
Space(s), 
Storage area(s)) 

✔ 
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No.: 1 General Operations 

 

Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

Leakage of 

flammable 

material 

causing 

explosive 

atmosphere 

(fire / 

explosion) - 

environmental 

impact 

Environment 1 C  Environment 1 D  

 H-01 
Hydrocarbons in 
Formation during 
Drilling 

 H-02 
Hydrocarbons in 
Formation during 
Well Testing 

 

✔ 



✔ 



 

Leakage of 

flammable 

material 

causing 

explosive 

atmosphere 

(fire / 

explosion) - 

image damage 

Reputation 1 C  Reputation 1 D  

 H-01 
Hydrocarbons in 

✔ 
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Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

Formation during 
Drilling 

 H-02 
Hydrocarbons in 
Formation during 
Well Testing 

 H-04 
Combustible 
Materials (e.g. 
Accommodations, 
Machinery 
Space(s), 
Storage area(s)) 

1.4 Loss of 

control of 

hydraulic 

system 

 Lines / hoses / 

connections failure 

 Overpressure 

 Black out 

 Mechanical failure of 

the hydraulic units 

 Mechanical impacts 

at the hydraulic unit 

(e.g., dropped 

object) 

 Human error 

 Lack of maintenance 

 Instrumentation 

failure 

Stop of Drilling 

Operations 

Asset 4 D   Hydraulic 

Accumulators 

 Hydraulic 

system 

maintenance 

 Hoses 

certification 

 Safety valves 

(when 

applicable) 

 Periodic 

Inspections 

 Work permit 

procedures 

 Safety barriers 

Asset 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Equipment / 

material 

damages 

Asset 4 D  Asset 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Oil spill 

(environmental 

impact) 

Environment 3 D  Environment 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

  

✔ 
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Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

Personnel 

injury 

People 1 C   Trained 

operators 

 Emergency 

Response Plan 

 SOPEP Plan 

People 1 D   H-11 Moving / 

Rotating / Pressurized 

Equipment 

✔ 



  

1.5 Hydrogen 

Sulphide / 

CO2 

intake 

through 

HVAC to the 

living 

quarters 

 Release of Hydrogen 

/ CO2 sulphide 

upwind the HVAC 

 Loss of control of 

flammable and toxic 

(H2S) material in the 

rotary table – Drilling 

/ casing operations 

(see 4.8) 

 Loss of control of 

flammable and toxic 

(H2S) material - Well 

Test operations (see 

5.1) 

People 

exposure to 

Hydrogen 

Sulphide / CO2 

causing 

personnel 

injury 

People 1 C   Gas detection at 

the HVAC intake 

 Gas detection 

inside the living 

quarters 

 Positive 

pressure inside 

living quarters 

 Masks with 

breathing 

apparatus 

distributed in 

the living 

quarters 

 Emergency 

Response Plan 

 Emergency 

response plan 

drills 

 Fire and gas 

detection 

 Firefighting 

system 

 Dampers 

People 1 D   H-01 Hydrocarbons in 

Formation during 

Drilling 

 H-02 Hydrocarbons in 

Formation during 

Well Testing 

 H-12 Asphyxiates 

(e.g., Inerting Gases) 

✔ 



  

Fire inside the 

living quarters 

(see 1.6) 
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Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

1.6 Fire inside 

the living 

quarters 

 Overload in electric 

devices or 

installations 

 Human error (e.g., 

smoking in an 

inappropriate area) 

 Mixture of chemical 

substances not 

properly identified 

 Hydrogen sulphide / 

CO2 intake through 

HVAC to the living 

quarters (see 1.5) 

 Accumulation of dust 

in exhaust from 

laundry machines 

 Blocked vent ducts in 

cabins 

 Galley dirty due to 

grease traps 

Fire inside the 

living quarters 

leading to 

people injury 

People 1 C   Trained 

operators 

 General 

maintenance of 

the drilling unit 

 Emergency Shut 

Down (ESD) 

 Dampers 

 Fire and gas 

detection 

 Emergency 

Response Plan 

 Firefighting 

system 

 Regular 

inspections and 

maintenance / 

cleaning in the 

exhaust system 

 Regular 

inspections and 

cleaning in the 

cabins 

 Trained crew to 

not block vent 

ducts 

 Trained 

stewards to 

report blocked 

vent ducts 

 Regular 

Inspection for 

cleaning of 

grease trap 

People 1 D   H-04 Combustible 

Materials (e.g. 

Accommodations, 

Machinery Space(s), 

Storage area(s)) 

✔ 



  

Fire inside the 

living quarters 

leading to 

material 

damage 

Asset 1 D  Asset 4 D   H-04 Combustible 

Materials (e.g. 

Accommodations, 

Machinery Space(s), 

Storage area(s)) 

✔ 
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Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

1.7 Fire  Overheating in the 

main transformer 

 Overheating in the 

power distribution 

rooms (Switchboard 

room) 

 Overheating in 

power generators 

 Overheating in the 

laundry equipment 

 Overheating in the 

industrial kitchen 

equipment 

 Overheating in the 

air conditioning 

system (HVAC) 

Fire leading to 

people injury 

People 1 C   Trained 

operators 

 Heat detectors 

 Fire detectors 

 Smoke detectors 

 Temperature 

sensors 

connected to 

the main control 

room 

 Monitoring 

cameras 

 Observation 

system 

 General 

maintenance of 

the drilling unit 

 Emergency 

Response Plan 

 Firefighting 

system 

People 1 D   H-04 Combustible 

Materials (e.g. 

Accommodations, 

Machinery Space(s), 

Storage area(s)) 

✔ 



  

Fire leading to 

material 

damage 

Asset 1 D  Asset 4 D   H-04 Combustible 

Materials (e.g. 

Accommodations, 

Machinery Space(s), 

Storage area(s)) 

✔ 
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Item Hazard Causes Consequences Category Sev. Lik.  Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

2.1 Loss of 

drilling 

unit 

structure 

i.e., stability 

integrity 

 Structural fatigue 

 Stability margin 

overload 

 Over pressuring of 

tanks 

 Water Hammer 

 Extreme weather 

conditions 

 Human Error 

 Collision with supply 

or merchant vessels 

(see 2.3) 

 Loss of integrity of 

Derrick - Drilling 

/casing operations 

(see 4.1) 

 Loss of ballasting 

control (see 2.2) 

 Cargo Plan failure 

Drilling unit 

capsized or 

sinking 

(material 

damage) 

Asset 1 C   Drilling unit 

certification 

(class inspection) 

 Tanks 

instrumentation 

and monitoring 

controls 

 Monitoring 

cargo plan 

according VCG 

margin 

 Drilling unit 

insurance 

Asset 1 D  

 

 H-10 Marine Traffic / 

Debris 

 H-13 Floating Vessel 

 H-14 Structural 

Failure 

✔ 



  

Drilling unit 

capsized or 

sinking (people 

injury) 

People 1 C  People 1 D   H-10 Marine Traffic / 

Debris 

 H-13 Floating Vessel 

 H-14 Structural 

Failure 

✔ 



  

Drilling unit 

capsized or 

sinking 

(environmental 

impact) 

Environm

ent 

1 C  Environmen

t 

3 D   H-10 Marine Traffic / 

Debris 

 H-13 Floating Vessel 

 H-15 Vessel Transit 

✔ 



✔ 



 

Drilling unit 

capsized or 

sinking (image 

damage) 

Reputatio

n 

1 C  Reputation 1 D   H-10 Marine Traffic / 

Debris 

 H-13 Floating Vessel 

 H-15 Vessel Transit 

✔ 



  

2.2 Loss of 

ballasting 

control 

 Ballast valve failure 

opened 

 Ballast pumps failure 

 Control panel failure 

 Human error 

 Cargo Plan failure 

Drilling unit 

capsized or 

sinking 

(material 

damage) 

Asset 1 C   Ballast operating 

procedures 

 Ballast system 

maintenance 

 Stand by pump 

(2 ballast pumps 

operating) 

 Trained 

operators 

 Emergency 

Response Plan 

 Monitoring 

cargo plan 

Asset 1 D   H-13 Floating Vessel 

 H-15 Vessel Transit 

 

✔ 



  

Drilling unit 

capsized or 

sinking (people 

injury) 

People 1 C  People 1 D   H-13 Floating Vessel 

 H-15 Vessel Transit 

 

✔ 



  

Drilling unit 

capsized or 

sinking 

(environmental 

impact) 

Environm

ent 

1 C  Environmen

t 

3 D   H-13 Floating Vessel 

 H-15 Vessel Transit 

 

✔ 



✔ 
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Drilling unit 

capsized or 

sinking (image 

damage) 

Reputatio

n 

1 C  according VCG 

margin 

 Drilling unit 

insurance 

Reputation 1 D   H-13 Floating Vessel 

 H-15 Vessel Transit 

 

✔ 



  

Trim and list Asset 5 C  Asset 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Loss of drilling 

unit structure 

i.e., stability 

integrity (see 

2.1) 

           

2.3 Collision 

with supply 

or merchant 

vessels 

 Loss of Position (see 

2.6) 

 Supply or merchant 

vessel loss of control 

(e.g. loss of thruster) 

 Extreme weather 

conditions (e.g. swell, 

wind, heavy rain, etc) 

 Human error 

 Communication 

failure 

Collision 

causing 

personnel 

injury 

People 1 D   WSOG (Well 

Specific 

Operation 

Guidelines) 

procedures 

 ARPA (Automatic 

Radar Plotting 

Aid) / AIS 

(Automatic 

Identification 

System) 

 Communications 

System (radio 

VHF, SSB) 

 Search light 

(signalisation) 

 Fog horn (sound 

signalisation) 

 Visual inspection 

(watch man) 

 Trained 

operators 

People 4 D   H-10 Marine Traffic / 

Debris ✔ 



  

Collision 

causing oil / 

chemical 

discharge to the 

sea 

(environmental 

impact) 

Environm

ent 

1 D  Environmen

t 

2 D 

 

  H-08 Vessel on 

Location 

 H-10 Marine Traffic / 

Debris 

 H-14 Structured 

Vessel 

✔ 



✔ 



 

Collision 

causing 

damages to the 

drilling unit 

Asset 1 D  Asset 3 D   H-10 Marine Traffic / 

Debris ✔ 



  

Collision 

causing image 

damages 

Reputatio

n 

4 D  Reputation 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 
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 Emergency 

Response Plan 

 Check the 

weather forecast 

periodically 

 Ship barometer / 

thermometer 

 500 m safety 

zone procedures 

 Drilling unit 

insurance 

 Regular collision 

drills 

 Proper Lookout 

done by bridge 

personnel 

 Rig to be 

considered as 

restricted 

maneuverable 

vessel 

Loss of drilling 

unit structure 

i.e., stability 

integrity (see 

2.1) 

           

Loss of Position 

(see 2.6) 

           

2.4 Loss of 

control 

during 

drilling 

 Towing cables 

rupture 

Cables rupture 

leading to 

people injury or 

man overboard 

People 2 D   Follow SOLAS, 

IMO and all 

other maritime 

People 3 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 
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unit towing  Tug / AHTS 

mechanical / 

electrical failure 

 Human error 

 Collision with supply 

or merchant vessels 

 Extreme weather 

conditions 

Collision 

between AHTS 

and Drilling unit 

(material 

damages) 

Asset 3 D  international 

requirements 

during towing 

 Certified cables 

 Certified AHTS 

 Trained 

operators 

 Nautical 

standards 

communications 

and signalisation 

procedures 

 Emergency 

Response Plan 

 Comply with 

collision 

regulation 

Asset 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Collision 

between AHTS 

and Drilling unit 

(people injury) 

People 2 D  People 3 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Collision 

between AHTS 

and Drilling unit 

causing oil 

leakages 

(environmental 

impact) 

Environm

ent 

3 D  Environmen

t 

4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Stop operations Asset 4 D  Asset 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

2.5 Loss of 

Position 

 DP system and 

peripheries failure 

 Human error 

 Extreme weather 

conditions (e.g., 

swells, wind, heavy 

rain, etc) 

 Flood in the thruster 

room 

 ROV faults the 

propeller 

 Power management 

failure 

Stop operations Asset 4 D   DP system 

maintenance 

 Trained 

operators 

 Check the 

weather 

forecast 

periodically 

 WSOG (well 

specific 

operation 

guidelines) 

procedures 

 DP operator 

constantly 

Asset 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 
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 Loss of position 

reference system 

(DGPS, acoustic) 

 Collision with supply 

or merchant vessels 

(see 2.3) 

 Fuel contamination 

 Fire/explosion in the 

thruster or engine 

room 

 Loss of electric power 

(momentary or 

longer) - Utilities and 

services (see 7.1) 

 Faulty thruster in 

reverse power 

 Human error 

(accidental activation 

of ESD button) 

monitoring 

the Position 

 Reference 

Sensors (PRS) 

 DP operator 

monitor 

operational 

parameters 

 Emergency 

Response Plan 

 Regular Test 

of Stop 

Buttons 

(thrusters) 

Collision with 

supply or 

merchant 

vessels (see 2.3) 

           

Loss of crane 

control while 

transferring 

cargo from/to 

supply vessels - 

Supply 

transferring 

operations (see 

3.1) 

           

Loss of basket 

control while 

transferring 

personnel 

from/to 

support vessel - 
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Supply 

transferring 

operations (see 

3.2) 

Loss of 

containment 

while 

transferring 

chemicals 

(diesel / 

bentonite / 

barite) from/to 

supply vessel - 

Supply 

transferring 

operations (see 

3.3)  

           

Loss of wellbore 

control (subsea) 

– Drilling 

Operations 

(see 4.2) 

           

Loss of 

Helicopter 

control while 

taking off 

/landing -  

Supply 

transferring 

operations (see 

3.4) 
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2.6 Loss of 

propulsion 

during 

drilling 

unit 

navigation 

 Power management 

failure 

 Engine mechanical / 

electrical failure 

 Lack of fuel 

 Fuel contamination 

 Flood in the thruster 

room 

 Fire/explosion in the 

thruster or engine 

room 

 Fishing net / buoys 

faults the propeller 

 Loss of electric power 

(momentary or 

longer)- Utilities and 

services (see 7.1) 

 Human error 

(accidental activation 

of ESD button) 

Operation 

delayed 

Asset 4 D   Engine 

maintenance 

 Fuel level control 

 Fuel quality 

monitoring 

 ARPA (Automatic 

Radar Plotting 

Aid) / AIS 

(Automatic 

Identification 

System) 

 Visual inspection 

(watch man) 

 Communications 

System (radio 

VHF, SSB) 

 Sharp lookout 

during 

navigation 

 Emergency 

Response Plan 

Asset 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Collision with 

fixed structures 

or vessels 

causing 

damages to the 

drilling unit  

Asset 1 D  Asset 3 D   H-08 Vessel on 

Location 

 H-15 Vessel Transit 

✔ 



  

Collision with 

fixed structures 

or vessels 

causing 

personnel 

injury 

People 4 D  People 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Collision with 

fixed structures 

or vessels 

causing 

environmental 

impact 

Environm

ent 

1 D  Environmen

t 

4 D   H-08 Vessel on 

Location 

 H-15 Vessel Transit 

✔ 



✔ 



 

Collision with 

fixed structures 

or vessels 

causing image 

damage 

Reputatio

n 

4 D  Reputation 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 
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3.1 Loss of crane 

control 

while 

transferring 

cargo 

from/to 

supply 

vessels 

 Crane mechanical / 

electrical failure 

 Lifting accessories 

failure 

 Human error 

 Extreme weather 

conditions (e.g., 

swells, wind heavy 

rain, etc) 

 Supply vessel Loss of 

position 

 Drilling unit loss of 

position 

 Loss of Position – 

Marine Operations 

(see 2.6) 

 Radio 

Communication 

failure 

Dropped 

objects causing 

personnel injury 

People 1 C 

 

  Operating 

procedures 

defining weather 

conditions to 

crane operations 

 Operating 

procedures for 

crane operations 

 Trained / 

certified crane 

operators 

 Crane 

Maintenance 

 Certified cranes 

 Load tests for the 

cranes 

 Supply vessel DP 

system 

 Communication 

procedures 

between the 

drilling unit and 

the supply vessel 

 Work permit 

procedures (for 

special and heavy 

lifts) 

 Radio 

Communication 

via VHF channels 

between the 

drilling unit and 

the supply vessel 

People 1 D 

 

  H-06 Objects Lifted 

at Height - Crane / 

Deck 

✔ 



  

Dropped 

objects causing 

damages to the 

drilling unit 

Asset 4 C  Asset 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Dropped 

objects causing 

damages to the 

supply vessel 

Asset 4 C  Asset 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Loss of 

equipment / 

material during 

the lifting 

operation 

(financial 

damages) 

Asset 4 C  Asset 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Loss of 

equipment / 

material during 

the lifting 

operation 

Causing 

environmental 

impact 

Environm

ent 

4 D  Environmen

t 

5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 
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Loss of 

equipment / 

material during 

the lifting 

operation 

causing image 

damage 

Reputatio

n 

5 D   Emergency 

Response Plan 

 Overloading 

emergency 

controls 

 Certification of 

crane operators 

versus lifting 

operations with 

supply vessels / 

on board lifts / 

personnel lifting 

Reputation 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

3.2 Loss of 

basket 

control 

while 

transferring 

personnel 

from / to 

support 

vessel 

 Basket failure 

 Crane mechanical / 

electrical failure 

 Lifting accessories 

failure 

 Human error 

 Extreme weather 

conditions (e.g., 

swells, wind, heavy 

rain, etc) 

 Loss of position of 

the support vessel 

Man overboard 

causing people 

injury 

People 2 D   Operating 

procedures 

defining weather 

conditions to 

crane operations 

 Operating 

procedures for 

crane operations 

 Trained/certified 

crane operators 

 Crane 

Maintenance 

 Certified cranes 

People 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

Regarded as ‘Other 

workplace hazard’ 
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 Loss of position of 

the Drilling unit 

 Loss of Position – 

Marine Operations 

(see 2.6) 

Man overboard 

causing image 

impact 

Reputatio

n 

5 D   Load tests for the 

cranes 

 Communication 

procedures 

between the 

drilling unit and 

the supply vessel 

 Certified baskets 

 Training for 

transferred 

personnel 

through the 

basket 

 Operations 

during night time 

with sufficient 

lighting 

 Work permit 

procedures 

 Lifting gear 

inspection 

 Check the 

weather forecast 

periodically 

 Use of PPE 

 Emergency 

Response Plan 

Reputation 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

3.3 Loss of 

containment 

while 

transferring 

 Hose failure 

 Connections failure 

 Transfer pumps 

failure 

Hose 

disconnection / 

rupture causing 

personnel injury 

People 2 D   Watch man 

during 

transference 

 CCTV monitoring 

People 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 
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chemicals 

(diesel / 

bentonite / 

barite) from 

/ to 

supply 

vessel 

 Human error 

 Loss of position (i.e., 

drilling unit or supply 

vessel) 

 Extreme weather 

conditions 

 Connections 

mismatched 

 Loss of Position – 

Marine Operations 

(see 2.6) 

Hose 

disconnection / 

rupture causing 

material 

damages 

Asset 5 D   Certified hoses 

 Operating 

procedure for oil 

and chemicals 

transferring 

 Pumps 

maintenance 

 Hoses blocked 

device for wrong 

disconnection 

(quick 

disconnection 

system) 

 Shut down 

button 

 Trained 

operators 

 Emergency 

Response Plan 

 Work permit 

procedures 

 Tanks monitoring 

levels during the 

transference 

 Communication 

procedures 

between the 

drilling unit and 

the supply vessel 

 Regular drills 

Asset 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Hose 

disconnection / 

rupture causing 

oil / chemicals 

discharge to the 

sea - 

environmental 

impact 

Environm

ent 

3 D  Environmen

t 

4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Hose 

disconnection / 

rupture causing 

oil / chemicals 

discharge to the 

sea (image 

damages) 

Reputatio

n 

4 D  Reputation 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Hose 

disconnection / 

rupture causing 

oil / chemicals 

discharge to the 

sea (financial 

loss) 

Asset 4 D  Asset 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 
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Loss of 

containment of 

flammable 

material – 

General 

operations (see 

1.3) 

           

3.4 Loss of 

Helicopter 

control 

while 

taking off  

/ landing 

 Helicopter 

mechanical failure 

 Helideck structural 

failure 

 Human error 

 Extreme weather 

conditions (e.g., 

swells, wind, heavy 

rain, etc) 

 Loss of Position – 

Marine Operations 

(see 2.6) 

Helicopter 

collision with 

the drilling unit 

causing Fire / 

explosion 

(people injury) 

People 1 C   Operating 

procedures to 

helicopter taking 

off / landing 

 Communication 

procedures 

between the 

drilling unit and 

the helicopter 

 Helicopter 

maintenance 

 Helideck 

structural 

maintenance 

 Trained and 

certified pilots 

 Check the 

weather forecast 

periodically 

 Crane booms at 

the cradle 

 Comply with 

emergency drills 

calendar 

 Fire detection 

and firefighting 

system 

 Emergency 

Response Plan 

People 1 D   H-09 Air Traffic 

 H-14 Structured 

Vessel 

✔ 



  

Helicopter 

collision with 

the drilling unit 

causing Fire / 

explosion 

(material 

damage) 

Asset 1 C  Asset 3 D   H-09 Air Traffic 

 ✔ 



  

Helicopter 

collision with 

the drilling unit 

causing fire / 

explosion 

(image 

damage) 

Reputatio

n 

1 C  Reputation 1 D   H-09 Air Traffic 

✔ 
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4.1 

 

 

 

 

 

Loss of 

integrity of 

derrick 

 Lack of 

maintenance 

 Crane collision with 

the derrick 

 Material fatigue 

(e.g., drilling jar) 

 Collision with 

helicopter 

 Lighting strike 

Dropped 

objects causing 

people injury 

People 1 C   Derrick 

inspections and 

maintenance 

plan 

 Drilling 

equipment 

maintenance and 

inspection Plan 

 Operating 

procedures for 

crane operations 

 Trained/certified 

crane operators 

 Crane 

Maintenance 

 Certified cranes 

 Limit switch 

installed on the 

cranes 

 Operating 

procedures in 

Drilling 

Operations (avoid 

overload on 

derrick) 

 Derrick lightning 

signalisation 

 Lightning strike 

protection 

(grounding) 

 Inspection after 

jar operations 

People 1 D   H-07 Objects Lifted at 

Height - Derrick / Drill 

Floor 

✔ 



  

Dropped 

objects causing 

damages to the 

drilling unit 

Asset 3 C  Asset 3 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

✔ 
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 Emergency 

Response Plan 

 Drilling unit 

insurance 

Loss of drilling 

unit structure 

i.e., stability 

integrity - 

Marine 

Operations (see 

2.1) 

           

4.2 

 

 

 

 

 

 

 

 

 

 

 

 

 

Loss of 

wellbore 

control 

 Gas under BOP 

 Mud out of 

specification 

 Loss of mud 

circulation (well 

fracture) 

 High lower riser 

angle (well fracture 

due to BHA – 

bottom hole 

assembly) 

 BOP failure 

 Instrumentation 

failure (pressure 

monitoring) 

 Pull out procedure 

failure 

Stop operation 

due to casing 

collapse / burst 

Asset 

 

4 D   Mud level 

monitoring 

during drilling / 

pull over 

operations 

 Certified BOP 

 BOP maintenance 

 BOP tests 

 Choke and kill 

lines 

maintenance 

 Choke manifold 

valves test and 

maintenance 

 Trained 

operators 

 Check list for pull 

in and pull out in 

the hole 

Asset 

 

5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Kick possibly 

leading to blow 

out (personnel 

injury) 

People 1 C  People 1 D   H-01 Hydrocarbons in 

Formation during 

Drilling 

✔ 



  

Kick possibly 

leading to blow 

out (material 

damages) 

Asset 1 C  Asset 1 D   H-01 Hydrocarbons in 

Formation during 

Drilling 

✔ 



  

Kick possibly 

leading to blow 

out (oil spill 

environmental 

impact) 

Environm

ent 

1 C  Environmen

t 

1 D   H-01 Hydrocarbons in 

Formation during 

Drilling 

✔ 



✔ 
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 Loss of Position – 

Marine Operations 

(see 2.6) 

 BOP latching / 

unlatching failure 

Kick possibly 

leading to blow 

out (image 

damages) 

Reputatio

n 

1 C   Communication 

procedures 

between bridge 

and driller while 

pass through BOP 

 Emergency 

Response Plan 

 WSOG (well 

specific operation 

guidelines) 

procedures 

Reputation 1 D   H-01 Hydrocarbons in 

Formation during 

Drilling 

✔ 



  

4.3 

 

 

 

 

 

Loss of 

control 

of the BOP 

pressure test 

on 

board (Blast) 

 Hose failure 

 Human error 

 Connection failure 

 Gasket failure 

 Valve failure 

 Rams failure 

Personnel injury People 1 C   Blast walls 

 BOP surface high 

pressure test 

procedures 

 Safety barriers 

 Trained 

operators 

 Emergency 

Response Plan 

People 1 D   H-11 Moving / 

Rotating / 

Pressurised 

Equipment 

✔ 



  

Material 

damage 

Asset 3 D  Asset 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

4.4 Loss of 

control 

of the BOP 

pressure test 

subsea 

 Hose failure 

 Human error (e.g., 

communication) 

 Stuck valve 

 Connection failure 

 Gasket failure 

 Valve failure 

 Rams failure 

Environmental 

damage 

Environm

ent 

4 D   Emergency quick 

disconnection 

system 

 Checklist 

procedure during 

operation 

 Safety barriers 

(moon pool / 

other, cementing, 

and drill floor) 

 Mud level 

monitoring 

 Pressure 

monitoring 

Environmen

t 

5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Material 

damage 

Asset 3 D  Asset 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 
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 Trained 

operators 

4.5 Loss of 

control 

of flammable 

and toxic 

(H2S) 

material in 

the 

shale shaker 

room 

 Mud carried over 

gas from the well 

Potential fire / 

explosion due 

to the gas 

dispersed on 

the rig air 

(Personnel 

injury) 

People 1 C   Portable gas 

detector 

 Gas and fire 

detector 

 Use of specific 

PPE 

 Emergency 

telephone 

 Firefighting 

system 

 Breath apparatus 

 Exhaustion 

system in the 

shale shaker 

room 

 Emergency 

Response Plan 

 WSOG (well 

specific operation 

guidelines) 

procedures 

People 1 D   H-01 Hydrocarbons in 

Formation during 

Drilling  

 H-04 Combustible 

Materials (e.g. 

Accommodations, 

Machinery Space(s), 

Storage area(s)) 

✔ 



  

Potential fire / 

explosion due 

to the gas 

dispersed on 

the rig air 

(environmental 

Impact) 

Environm

ent 

1 C  Environmen

t 

1 D   H-01 Hydrocarbons in 

Formation during 

Drilling  

✔ 



✔ 



 

Potential fire / 

explosion due 

to the gas 

dispersed on 

the rig air 

(material 

damage) 

Asset 1 C  Asset 1 

 

D   H-01 Hydrocarbons in 

Formation during 

Drilling 

 H-04 Combustible 

Materials (e.g. 

Accommodations, 

Machinery Space(s), 

Storage area(s)) 

✔ 



  

Potential fire / 

explosion due 

to the gas 

dispersed on 

the rig air 

(image damage) 

Reputatio

n 

1 C  Reputation 1 D   H-01 Hydrocarbons in 

Formation during 

Drilling 

 H-04 Combustible 

Materials (e.g. 

Accommodations, 

Machinery Space(s), 

Storage area(s)) 

✔ 
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Inhale of toxic 

substance i.e., 

hydrogen 

sulfide 

(Personnel 

injury) 

People 1 C  People 1 D   H-01 Hydrocarbons in 

Formation during 

Drilling 

 H-12 Asphyxiates 

(e.g., Inerting Gases) 

✔ 



  

4.6 Loss of 

control 

of radioactive 

material 

during 

wireline 

operations 

 Human error 

(stored 

inappropriate area) 

 Mechanical impact 

causing case 

damage 

Release of 

radioactive 

material 

(Personnel 

injury) 

People 1 E   Portable 

radioactive 

monitoring 

system 

 Trained 

operators 

 Radioactive 

material handling 

procedures 

 Emergency 

Response Plan 

People 3 E  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

Regarded as ‘Other 

workplace hazard’ 

   

Stop operation Asset 4 E  Asset 5 E  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

4.7 Loss of 

elevator 

control while 

lifting cargos 

(drill pipe, 

case, 

tubulars, etc.) 

 Elevator 

mechanical / 

electrical failure 

 Lifting accessories / 

gear failure 

 Human error 

 Extreme weather 

conditions (e.g., 

swells, wind, heavy 

rain, etc.) 

 Instrumentation 

failure 

Dropped 

objects causing 

Personnel injury 

People 1 C   Operating 

procedures for 

elevator 

operations 

 Trained/certified 

driller operators 

 Elevator 

Maintenance 

 Certified elevator 

 Lifting 

accessories and 

gears certified 

 Emergency 

Response Plan 

 WSOG (well 

specific operation 

guidelines) 

procedures 

People 1 D   H-07 Objects Lifted at 

Height - Derrick / Drill 

Floor 

✔ 



  

Dropped 

objects causing 

damages to the 

rig 

Asset 4 C  Asset 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 
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4.8 Loss of 

control 

of flammable 

and toxic 

(H2S) 

material in 

the 

rotary table 

 Mud carried over 

gas from the well 

 Degasser failure 

 Unknown area 

(new reservoir) 

 Diverter failure 

Inhale of toxic 

substance 

hydrogen 

sulfide 

(Personnel 

injury) 

 

People 1 C   Gas and fire 

detector around 

the rotary table 

 Use of specific 

PPE 

 Emergency 

telephone 

 Firefighting 

system 

 Breath apparatus 

 Portable gas 

detector 

 Diverter 

 Emergency 

Response Plan 

 WSOG (well 

specific operation 

guidelines) 

procedures 

People 1 D   H-01 Hydrocarbons in 

Formation during 

Drilling 

 H-12 Asphyxiates 

(e.g., Inerting Gases) 

✔ 



  

Potential fire / 

explosion due 

to the gas 

dispersed on 

the 

rig air 

(Personnel 

injury) 

People 1 C  People 1 D   H-01 Hydrocarbons in 

Formation during 

Drilling 

 H-04 Combustible 

Materials (e.g. 

Accommodations, 

Machinery Space(s), 

Storage area(s)) 

✔ 



  

Potential fire / 

explosion due 

to the gas 

dispersed on 

the 

rig air 

(environmental 

impact) 

Environm

ent 

1 C  Environmen

t 

1 D   H-01 Hydrocarbons in 

Formation during 

Drilling 

 

✔ 



✔ 



 

Potential fire / 

explosion due 

to the gas 

dispersed on 

the 

rig air (material 

damage) 

Asset 1 C  Asset 1 D   H-01 Hydrocarbons in 

Formation during 

Drilling 

 H-04 Combustible 

Materials (e.g. 

Accommodations, 

Machinery Space(s), 

Storage area(s)) 

✔ 
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Potential fire / 

explosion due 

to the gas 

dispersed on 

the 

rig air (image 

damage) 

Reputatio

n 

1 C  Reputation 1 D   H-01 Hydrocarbons in 

Formation during 

Drilling 

 H-04 Combustible 

Materials (e.g. 

Accommodations, 

Machinery Space(s), 

Storage area(s)) 

✔ 



  

Hydrogen 

sulfide / CO2 

intake through 

HVAC to the 

living quarters - 

General 

operations 

(see 1.5) 

           

4.9 Loss of 

Pressurised 

systems 

 Stand pipe failure 

 Kelly hose rupture 

 Valves, flanges, 

gaskets failure 

 Human error (Lack 

of inspection and 

maintenance of 

Pressurised 

systems) 

Loss of 

Pressurised 

systems 

(Personnel 

injury) 

People 1 C   Pressure 

monitoring 

 Pressure gauge 

 Relief valve 

 Pressurised 

systems 

maintenance 

 Safety barriers 

 Emergency 

Response Plan 

People 1 D   H-11 Moving / 

Rotating / 

Pressurised 

Equipment 

✔ 



  

Loss of 

Pressurised 

systems - mud 

spill 

(environmental 

impact) 

Environm

ent 

4 D  Environmen

t 

5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

  

✔ 

 

Loss of 

Pressurised 

systems - mud 

spill (image 

damage) 

Reputatio

n 

5 D  Reputation 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Loss of 

Pressurised 

systems – 

Asset 3 D  Asset 4 D  Screened out. Not 

considered a MAH 
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equipment 

damage 

event based on 

screening criteria. 

4.10 Loss of 

control while 

handling 

perforation 

guns 

 Human error 

(inappropriate 

storage or 

handling) 

 Mechanical impact 

Explosion 

leading to 

personnel injury 

People 1 D   Perforation guns 

operation 

procedures 

 Appropriate 

storage 

 Trained 

operators 

 Emergency 

Response Plan 

People 1 E   H-05 Explosives (e.g., 

Perforating Gun 

Charges) 

✔ 



  

4.11 Dropped 

objects 

 Poor housekeeping 

 Loss of structure 

integrity of the 

drilling unit 

 Lack of general 

maintenance on 

the drilling unit 

 Simultaneous 

activities 

(operations and 

maintenance - e.g., 

offline operations 

while drilling) 

 Extreme weather 

conditions (e.g., 

swells, wind, heavy 

rain, etc.) 

 Objects loose inside 

baskets or tubings 

on top of 

containers 

 Tools not properly 

secured 

Dropped 

objects causing 

personnel injury 

People 1 C   Housekeeping 

inspection 

 Hazard hunt 

 Derrick log book 

 Trained 

operators 

 Tool box talking 

 General 

maintenance of 

the drilling unit 

 Safety barriers 

 Use of PPE 

 Emergency 

Response Plan 

 Drops inspection 

 Monthly check 

for dropped 

objects for all 

cranes areas and 

lifeboat / life 

rafts stations 

 Use of safety 

lanyards for Tools 

People 1 D   H-07 Objects Lifted at 

Height - Derrick / Drill 

Floor 

✔ 



  

Dropped 

objects causing 

damages to the 

drilling unit 

Asset 3 C  Asset 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 
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 Red Zone 

procedure 

4.12 Personnel 

exposure to 

equipment 

with 

rotating or 

moving parts 

 Equipment failure 

 Equipment 

protection failure 

or lack there of 

 Human error 

Personnel injury People 1 C   WSOG 

procedures 

 Trained 

operators 

 Passive 

protection of the 

equipment 

 Use of PPE 

 Emergency 

Response Plan 

People 1 D   H-11 Moving / 

Rotating / 

Pressurised 

Equipment 

✔ 



  

4.13 Loss of 

control 

during work 

at 

height 

 Man riding 

(harnesses or 

boatswain’s chair) 

failure 

 Man riding (winch 

equipment) failure 

 Human error 

 Extreme weather 

conditions 

Fall from height 

leading to 

personnel injury 

People 1 D   Permit to work 

(PTW) 

 Man riding Check 

list 

 WSOG (well 

specific operation 

guidelines) 

procedures 

 Work at height 

procedures 

 Winch equipment 

maintenance 

procedures 

 Trained 

operators 

 Operating 

procedures 

defining weather 

conditions to 

work at height 

operations 

 Use of PPE 

People 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

Regarded as ‘Other 

workplace hazard’ 
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 Emergency 

Response Plan 

 Height Rescue 

Procedures 
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5.1 Loss of 

control 

of flammable 

and toxic 

(H2S) 

material 

 Mud carried over 

gas from the well 

Inhale of toxic 

substance 

hydrogen 

sulfide 

(Personnel 

injury) 

People 1 C   Portable gas 

detector 

 Gas and fire 

detector 

 Use of specific 

PPE 

 Emergency 

telephone 

 Firefighting 

system 

 Breath apparatus 

 Emergency 

Response Plan 

People 1 D   H-02 Hydrocarbons in 

Formation during 

Well Testing 

✔ 



  

Potential fire / 

explosion due 

to the gas 

dispersed on 

the 

rig air 

(Personnel 

injury) 

People 1 C  People 1 D   H-02 Hydrocarbons in 

Formation during 

Well Testing 

 H-04 Combustible 

Materials (e.g. 

Accommodations, 

Machinery Space(s), 

Storage area(s)) 

✔ 



  

Potential fire / 

explosion due 

to the gas 

dispersed on 

the 

rig air 

(environmental 

impact) 

Environm

ent 

1 C  Environment 1 D   H-02 Hydrocarbons in 

Formation during 

Well Testing 

 H-04 Combustible 

Materials (e.g. 

Accommodations, 

Machinery Space(s), 

Storage area(s)) 

✔ 



✔ 



 

Potential fire / 

explosion due 

to the gas 

dispersed on 

the 

rig air (material 

damage) 

Asset 1 C  Asset 1 

 

D   H-02 Hydrocarbons in 

Formation during 

Well Testing 

 H-04 Combustible 

Materials (e.g. 

Accommodations, 

Machinery Space(s), 

Storage area(s)) 

✔ 



  

Potential fire / 

explosion due 

to the gas 

dispersed on 

the 

Reputatio

n 

1 C  Reputation 1 D   H-02 Hydrocarbons in 

Formation during 

Well Testing 

 H-04 Combustible 

Materials (e.g. 

✔ 
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rig air (image 

damage) 

Accommodations, 

Machinery Space(s), 

Storage area(s)) 

Hydrogen 

sulfide / CO2 

intake through 

HVAC to the 

living quarters - 

General 

operations (see 

1.5) 

           

5.2 Loss of 

wellbore 

control 

 Pipe failure 

 Misalignment 

 Injection of 

inappropriate 

materials / 

products 

Kick possibly 

leading to blow 

out (personnel 

injury) 

People 1 C   Stand valves 

 Lift valves 

 Well test 

procedures 

 Trained 

operators 

 Surface BOP 

 Emergency 

Response Plan 

 Instrumentation 

and Control 

monitoring 

People 1 D   H-02 Hydrocarbons in 

Formation during 

Well Testing 

 H-04 Combustible 

Materials (e.g. 

Accommodations, 

Machinery Space(s), 

Storage area(s)) 

✔ 



  

Kick possibly 

leading to blow 

out (material 

damages) 

Asset 1 C  Asset 1 

 

D   H-02 Hydrocarbons in 

Formation during 

Well Testing 

 H-04 Combustible 

Materials (e.g. 

Accommodations, 

Machinery Space(s), 

Storage area(s)) 

✔ 



  

Kick possibly 

leading to blow 

out (oil spill 

environmental 

impact) 

Environm

ent 

1 C  Environment 1 D   H-02 Hydrocarbons in 

Formation during 

Well Testing 

 H-04 Combustible 

Materials (e.g. 

Accommodations, 

Machinery Space(s), 

Storage area(s)) 

✔ 



✔ 
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Kick possibly 

leading to blow 

out (image 

damages) 

Reputatio

n 

1 C  Reputation 1 D   H-02 Hydrocarbons in 

Formation during 

Well Testing 

 H-04 Combustible 

Materials (e.g. 

Accommodations, 

Machinery Space(s), 

Storage area(s)) 

✔ 



  

5.3 Loss of 

control 

of the X-tree 

during 

pressure 

test on board 

(Blast) 

 Tubing failure 

 Hose failure 

 Human error 

 Connection failure 

 Gasket failure 

 Valve failure 

 Rams failure 

Personnel injury People 1 C   Blast walls 

 BOP surface high 

pressure test 

procedures 

 Safety barriers 

 Trained Operator 

 Emergency 

Response Plan 

People 1 D   H-11 Moving / 

Rotating / 

Pressurised 

Equipment 

✔ 



  

Material 

damage 

Asset 2 D  Asset 3 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

5.4 Loss of 

control 

of the X-tree 

during 

pressure 

test subsea 

 Hose failure 

 Human error (e.g., 

communication) 

 Stuck valve 

 Connection failure 

 Gasket failure 

 Valve failure 

 Rams failure 

Environmental 

damage 

Environm

ent 

4 D   Emergency quick 

disconnection 

system 

 Checklist 

procedure during 

operation 

 Safety barriers 

(moon pool / 

other, 

cementing, and 

drill floor) 

 Mud level 

monitoring 

 Pressure 

monitoring 

 Trained operator 

Environment 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

  

✔ 



Material 

damage 

Asset 2 D  Asset 3 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 
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6.1 Combustible 

dust 

formation in 

silos / pipes 

(powder / 

dust 

bentonite / 

limestone/bar

ite) 

 Presence of 

combustible dust 

inside the confined 

space 

 Poor housekeeping 

Dust Explosion 

(personnel 

injury) 

People 1 C   Storage area with 

appropriate 

ventilation 

 Classified storage 

area (EX) 

 Appropriate area 

maintenance 

(good 

housekeeping) 

 Emergency 

Response Plan 

People 1 D   H-04 Combustible 

Materials (e.g. 

Accommodations, 

Machinery Space(s), 

Storage area(s)) 

✔ 



  

Dust Explosion 

(material 

damage) 

Asset 3 C  Asset 3 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

6.2 Loss of 

control 

while 

transferring 

Chemicals 

(diesel / 

bentonite 

/ barite / 

limestone 

/etc.) inside 

the 

drilling unit 

 Hoses / pipelines / 

connections failure 

 Transfer pumps 

failure 

 Human error 

Hose 

disconnection 

causing 

personnel injury 

People 2 D   Certified hoses / 

pipelines 

 Hoses / pipelines 

/ connections 

maintenance 

 Trained operators 

 Pumps 

maintenance 

 Emergency 

Response Plan 

People 3 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Hose 

disconnection 

causing oil / 

chemicals 

discharge to the 

sea 

(environmental 

impact) 

Environm

ent 

4 D  Environmen

t 

5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

  

✔ 
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7.1 Loss of 

electric 

Power 

(momentary 

or 

longer) 

 Cable/bus severed 

 Overload 

 Transformer fire 

 Turbo generator 

trip 

 Lack of fuel 

 Fuel contamination 

 Human error 

Stop operations Asset 4 C   Data book details 

regarding 

electrical 

equipment / 

devices 

 Emergency 

generator 

 Breakers and 

protective logic 

 Emergency 

shutdown and 

switchover 

procedures 

 UPS 

(uninterrupted 

power supply) - 

for DP system – 

30 min 

Asset 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Loss of utilities 

services 

Asset 4 C  Asset 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Loss of control 

system (e.g., 

DCS, PLC) 

Asset 4 C  Asset 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Loss of Position 

– Marine 

Operations (see 

2.6) 

           

Loss of 

propulsion 

during drilling 

unit navigation - 

Marine 

Operations (see 

2.7) 

           

7.2 Loss of water 

quality 

control 

leading to 

 Water 

contaminated at 

the Supply Vessel 

Personnel injury 

due to water 

contaminated 

People 3 D   Follow local 

requirements 

 Water tanks 

maintenance 

People 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 
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contaminatio

n 

 Lack of 

maintenance in the 

storage water tanks 

 Water monitoring 

failure 

Stop operation 

due to the 

reduced 

number of crew 

onboard 

Asset 3 E   Water 

Monitoring 

procedures 

 Trained operators 

Asset 4 E  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

7.3 Loss of 

internal 

communicati

on 

system 

 Intercom failure 

 Panel / alarms 

emergency failure 

 Loss of electric 

power (momentary 

or longer) - Utilities 

and services 

 

Loss of internal 

communication 

system causing 

personnel injury 

People 5 D   Emergency 

communication 

system 

redundant 

 Intercom 

inspection and 

maintenance 

program 

 Panel / alarms 

emergency 

inspection and 

maintenance 

program 

People 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Loss of internal 

communication 

system causing 

financial losses 

Asset 5 D  Asset 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

7.4 Personnel 

exposed to 

low oxygen 

atmosphere 

in the Subsea 

HPU Room 

 Accidental release 

of Nitrogen 

 Lack of ventilation 

 Human error 

Personnel injury People 1 C   Lack of Oxygen 

Alarm 

 Lack of O2 

Atmosphere 

detector 

 TBRA (activity risk 

analysis 

procedure) 

 Trained 

operators 

People 1 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

Regarded as ‘Other 

workplace hazard’. 
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8.1 Loss of 

escape 

Routes 

accessibility 

 Escape routes 

obstructed or dirty 

 Escape routes 

without lighting 

 Escape routes 

without adequate 

signalisation (e.g. 

Floor and banners 

around) 

 Lack of personnel 

training 

 Poor housekeeping 

Impossibility of 

evacuation 

leading to 

personnel injury 

People 2 D   Visual inspections 

by places 

supervision and 

safety 

department 

 Housekeeping 

performed by 

each group 

responsible for 

the areas 

 Alternative 

escape routes 

and tertiary 

means of 

evacuation 

 Cross audits 

performed 

weekly by head 

of departments 

 Maintenance of 

all signalisation 

regarding escape 

routes access by 

safety 

department 

 Proceed with 

safety barriers 

methodology 

when in case of 

extraordinary 

jobs inside 

escape route 

areas 

People 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 
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 Follow national 

safety 

requirements 

 Follow the 

approved fire and 

safety plan 

 Trained operators 

8.2 Loss of 

control 

during 

lifeboat / 

life rafts 

launching 

 Launching system 

failure (support, 

cables, etc.) 

 Lack of 

maintenance of the 

lifeboats / life rafts 

launching systems 

 Human error 

 Overload 

 Extreme weather 

conditions (e.g., 

swell, wind, heavy 

rain, etc.) 

Lifeboat / life 

rafts falling 

causing 

personnel injury 

People 2 D   Certified cables 

 Launching system 

maintenance and 

inspection 

 Trained operators  

 Lifeboat / life 

rafts launching 

for maintenance 

and drills only in 

calm weather and 

without crew 

People 3 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 
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9.1 Exposure to 

electrical 

power 

 Power block failure 

 Human error 

Electric shock 

causing 

personnel injury 

People 1 D   Permit to work 

(PTW) 

 Maintenance 

procedures 

 Work with 

electric energy 

procedures 

 TBRA (activity risk 

analysis 

procedure) 

 Trained 

operators 

 Passive 

protection of the 

equipment 

 Use of specific 

PPE 

 Emergency 

Response Plan 

People 2 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

Regarded as ‘Other 

workplace hazard’ 

   

Stop Operations Asset 5 D  Asset 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

9.2 Loss of 

scaffolding 

control during 

work at 

height 

 Scaffolding collapse 

(failure in the 

project or assembly 

mistake) 

 Human error 

 Work at night 

 Extreme weather 

conditions 

Falling from 

height leading 

to 

personnel injury 

People 1 D   Permit to work 

(PTW) 

 Maintenance 

procedures 

 Work at height 

procedures 

 TBRA (activity risk 

analysis 

procedure) 

 Trained 

operators 

 Use of PPE 

 Emergency 

Response Plan 

People 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

Regarded as ‘Other 

workplace hazard’ 
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 Height Rescue 

Procedures 

9.3 Personnel 

exposure to 

equipment 

with 

rotating or 

moving parts 

 Equipment 

protection failure 

or lack of 

 Human error 

Personnel injury People 1 C   Power lock 

system 

 Permit to work 

(PTW) 

 TBRA (activity risk 

analysis 

procedure) 

 Safety barriers 

and signalisation 

 Maintenance 

procedures 

 Trained 

operators 

 Use of PPE 

 Emergency 

Response Plan 

People 1 D   H-11 Moving / 

Rotating / 

Pressurised 

Equipment 

✔ 



  

9.4 Loss of 

control of 

fluids / 

systems 

under 

pressure 

 Overpressure 

 Hoses and 

connections failure 

 Human error 

Hoses rupture / 

disconnection 

causing people 

injury 

People 2 D   Certified hoses 

 Permit to work 

(PTW) 

 Maintenance 

procedures 

 Trained 

operators 

 Emergency 

Response Plan 

People 3 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

Pressurised 

fluids / systems 

(blast) causing 

people injury 

People 1 C  People 1 D   H-11 Moving / 

Rotating / 

Pressurised 

Equipment 

✔ 



  

Stop of Drilling 

Operations 

Asset 4 D  Asset 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 
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9.5 Exposure to 

confined 

spaces 

without 

adequate 

conditions to 

work 

 Lack of ventilation 

 Presence of toxic 

gases inside the 

confined spaces 

 Human error 

Personnel injury People 1 C   Permit to work 

(PTW) 

 Watch man 

during operation 

 Confined spaces 

procedures 

 Maintenance 

procedures 

 TBRA (activity risk 

analysis 

procedure) 

 Trained 

operators 

 Use of PPE 

 Emergency 

Response Plan 

People 1 D   H-12 Asphyxiates 

(e.g., Inerting Gases) ✔ 



  

9.6 Loss of 

control 

during over 

water job 

 Protective 

equipment failure 

 Human error 

 Extreme weather 

conditions 

Man overboard 

leading to 

personnel injury 

/ drown 

People 1 E   Permit to work 

(PTW) 

 TBRA (activity risk 

analysis 

procedure) 

 Passive 

protection of the 

equipment 

 Use of PPE 

 Emergency 

Response Plan 

People 3 E  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

Regarded as ‘Other 

workplace hazard’ 
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Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

9.7 Loss of 

control of 

crane while 

lifting 

equipment 

 Crane mechanical / 

electrical failure 

 Lifting accessories 

failure 

 Human error 

 Extreme weather 

conditions (e.g., 

swell, wind, heavy 

rain, etc.) 

Dropped 

objects causing 

personnel injury 

People 1 C   Operating 

procedures 

defining weather 

conditions to 

crane operations 

 Operating 

procedures for 

crane operations 

–lifting manual 

 Operation with 

banksman 

 Crane Daily check 

list 

 Crane 

instrumentation 

reading wind 

limit 

 Load check cell 

 TBRA (activity risk 

analysis 

procedure) 

 Trained/certified 

crane operators 

 Crane 

Maintenance 

 Certified cranes 

 Load tests for the 

cranes 

 Radio UHF 

channels 

communication 

for cranes 

operation inside 

the drilling unit 

People 1 D   H-06 Objects Lifted 

at Height - Crane / 

Deck 

✔ 



  

Dropped 

objects causing 

damages to the 

drilling unit 

Asset 4 C  Asset 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 
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Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

 Emergency 

Response Plan 

9.8 Exposure to 

Chemical 

materials 

 Chemicals leakage 

 Human error 

 Flammable 

material leakage 

 Wrong storage of 

chemical material 

Inhale toxic 

substances 

People 1 D   Use of PPE 

 TBRA (activity risk 

analysis 

procedure) 

 Trained 

operators 

 Drilling 

equipment 

maintenance and 

inspection plan 

 Drilling unit 

certification 

(class inspection) 

 Emergency 

Response Plan 

People 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

Regarded as ‘Other 

workplace hazard’ 

   

Personnel injury 

e.g, burns 

People 4 B  People 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

9.9 Exposure to 

Irradiation / 

heat 

 Lack of protection 

for hot surfaces 

 Human error 

Personnel injury 

e.g, burns 

People 4 B   Permit to work 

(PTW) 

 Hot work 

procedures 

 TBRA (activity risk 

analysis 

procedure) 

 Trained 

operators 

 Passive 

protection of the 

equipment 

 Use of PPE 

 Emergency 

Response Plan 

People 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 
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Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

9.10 Loss of 

acetylene 

containment 

while 

performing 

welding 

activities 

 Acetylene Cylinder 

failure 

 Human error 

Fire and 

explosion if 

released in a 

blocked/confine

d space - 

personnel injury 

People 1 C   Permit to work 

(PTW) 

 Hot work 

procedures 

 TBRA (activity risk 

analysis 

procedure) 

 Passive 

protection of the 

equipment 

 Cylinder 

certification 

 Trained 

operators 

 Emergency 

Response Plan 

 Fire and gas 

detection and 

firefighting 

system 

People 1 D   H-04 Combustible 

Materials (e.g. 

Accommodations, 

Machinery Space(s), 

Storage area(s)) 

✔ 



  

Fire and 

explosion if 

released in a 

blocked/confine

d space - 

material 

damage 

Asset 1 C  Asset 1 D   H-04 Combustible 

Materials (e.g. 

Accommodations, 

Machinery Space(s), 

Storage area(s)) 

✔ 



  

Inhale toxic 

gases 

People 2 D  People 4 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

9.11 Loss of forklift 

/ 

trolley control 

while 

handling 

cargos on 

board 

 Forklift failure 

 Human error 

 Extreme weather 

conditions (e.g., 

swells, wind, heavy 

rain, etc.) 

Personnel injury People 1 D   Forklift/trolley 

maintenance 

 TBRA (activity risk 

analysis 

procedure) 

 Passive 

protection on 

equipment 

 Trained 

operators 

 Emergency 

Response Plan 

People 2 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

Regarded as ‘Other 

workplace hazard’ 

   

Damage 

equipment / 

materials 

Asset 5 C  Asset 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 
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No.: 10 Security 

 

Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

10.1 Piracy / 

kidnap 

 Local civil unrest 

 Known hotspots 

 Terrorism 

Damage to 

asset - fire / 

explosion 

Asset 1 C   Security policies 

set on location 

specific basis 

 Operators 

security 

arrangements 

 Interface 

documentation 

 Emergency 

response plan 

 Kidnap and 

ransom policy 

Asset 1 D   H-16 Security Issues 

✔ 



  

Injury to 

personnel 

and/or fatalities 

People 1 C  People 1 D   H-16 Security Issues 

✔ 



  

Well control 

incident 

Environm

ent 

1 D  Environment 3 D   H-16 Security Issues 

✔ 



✔ 



 

10.2 Assault  Workplace stress  

 Disputes between 

workers 

 Conflict with 3rd 

party employees 

Harm to 

personnel 

People 1 C   Management of 

POB 

 Company and 

client policies 

 Disciplinary 

procedures; 

typically verbal 

warning, written 

warning, 

dismissal 

People 1 D   H-16 Security Issues 

✔ 



  

10.3 Sabotage  Disgruntled 

employees 

 Workplace stress 

Asset damage Asset 4 D   Security policies 

set on location 

specific basis 

 Company and 

client policies and 

disciplinary 

procedures 

 No personnel 

terminated mid-

tour 

Asset 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 
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No.: 10 Security 

 

Item Hazard Causes Consequences Category Sev. Lik. Risk Safeguards Category Sev. Lik. Risk Bowtie Reference MAH MEI MPI 

10.4 Theft  Insecure facility Financial loss  Asset 5 B   Bag searches 

 Company and 

client policies and 

disciplinary 

procedures 

Asset 5 C  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 

   

10.5 Crisis  Striking workforce 

 Civil disturbance 

Stopped 

operations 

Asset 4 D   Security policies 

set on location 

specific basis 

 Employee 

representatives 

 Man 

management 

awareness 

Asset 5 D  Screened out. Not 

considered a MAH 

event based on 

screening criteria. 
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A2. MAH Bowties 

 

The following bowties have been developed for the West Saturn, representing its normal Drilling 
Operations. 

Loss of Containment 

H-01 Hydrocarbons in Formation during Drilling 

H-02 Hydrocarbons in Formation during Well Testing 

H-03 Hydrocarbons in Sea Floor Infrastructure 

Fire and Explosion 

H-04 Combustible Materials (e.g. Accommodations, Machinery Space(s), Storage area(s)) 

H-05 Explosives (e.g., Perforating Gun Charges) 

Dropped Objects 

H-06 Objects Lifted at Height - Crane / Deck 

H-07 Objects Lifted at Height - Derrick / Drill Floor 

Helicopter Transport 

H-09 Air Traffic 

Mechanical Failure 

H-11 Moving / Rotating / Pressurized Equipment 

Toxic Gas 

H-12 Asphyxiates (e.g., Inerting Gases) 

Militant Activity  

H-16 Security Issue 

Loss of Control / Integrity 

H-08 Vessel on Location 

H-10 Marine Traffic / Debris 

H 13 Floating Vessel 

H-14 Structured Vessel 

H-15 Vessel Transit
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Loss of Containment 

H-01 Hydrocarbons in Formation during Drilling 

H-02 Hydrocarbons in Formation during Well Testing 

H-03 Hydrocarbons in Sea Floor Infrastructure 
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Fire and Explosion 

H-04 Combustible Materials (e.g. Accommodations, Machinery Space(s), Storage area(s)) 

H-05 Explosives (e.g., Perforating Gun Charges) 
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Dropped Objects 

H-06 Objects Lifted at Height - Crane / Deck 

H-07 Objects Lifted at Height - Derrick / Drill Floor 
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Helicopter Transport 

H-09 Air Traffic 
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Mechanical Failure 

H-11 Moving / Rotating / Pressurized Equipment 
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Toxic Gas 

H-12 Asphyxiates (e.g., Inerting Gases) 
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Militant Activity  

H-16 Security Issue 
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Loss of Control / Integrity 

H-08 Vessel on Location 

H-10 Marine Traffic / Debris 

H 13 Floating Vessel 

H-14 Structured Vessel 

H-15 Vessel Transit 
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A3. Consequence Summary Table 
 

Consequence 
Risk 

People Environment Asset Reputation 

H-01 Hydrocarbons in Formation during Drilling 

Fire and Explosion due to the ignition of Hydrocarbon release to the rig 
D1 D1 D1 D1 

Release of Hydrocarbons to the sea (Subsea Blowout)  D2 D4 D3 

H2S Gas Cloud on the Rig (when applicable) 
D1   D1 

H-02 Hydrocarbons in Formation during Well Testing 

Fire and Explosion due to the ignition of Hydrocarbon release to the rig 
D1 D1 D1 D1 

Release of Hydrocarbons to the sea (Subsea Blowout)  D2 D4 D3 

H2S Gas Cloud on the Rig (when applicable) 
D1   D1 

H-03 Hydrocarbons in Sea Floor Infrastructure 

Release of Hydrocarbons to the sea (Subsea Blowout)   
D2 D4 D3 

H-04 Combustible Materials (e.g. Accommodations, Machinery Space(s), Storage area(s)) 

Spreading of the fire to other areas   D4  

Personnel Impacted by the Fire (Heat, Smoke) 
D1   D1 

Total Power Failure   D4 D5 

H-05 Explosives (e.g., Perforating Gun Charges) 

Personnel Impacted by Projectiles 
E1   E1 

Impact Critical Systems / Structure   E4  

H-06 Objects Lifted at Height - Crane / Deck 

Impact to Personnel from Dropped Object 
D1   D1 

Divers under water struck by object 
E1   E1 

Load impacts Equipment on the Rig   C5 C5 

Load Impacts Rig   C5 C5 

Load Impacts Subsea Infrastructure  E2 E4 E3 

Load Drops on adjacent Vessel or Facility 
D1 D3 D4 D5 

H-07 Objects Lifted at Height - Derrick / Drill Floor 

Impact to Personnel from Dropped Object 
D1   D1 

Secondary Well Control Equipment damaged by Dropped Object  D4 D4 D5 

Load Impacts Rig   C5 C5 

Load Impacts Subsea Infrastructure  D2 D4 D3 

H-08 Vessel on Location 

Riser Failure  D2 D2 D5 

Subsea Equipment impacting Subsea Infrastructure  D2 D2 D5 

Collision with adjacent Facility 
D4 D3 D3 D4 
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Consequence 
Risk 

People Environment Asset Reputation 

H-09 Air Traffic 

Helicopter impacts on Rig Structure 
D1 D4 D3 D1 

Fire / Explosion on the Rig 
D1 D1 D1 D1 

Impact on Personnel (Heli and Rig) 
D1   D1 

Helicopter Ditch into the Ocean 
D3 D4  D1 

H-10 Marine Traffic / Debris 

Riser Failure  D2 D2 D5 

Loss of Station Keeping   D4 D4 

Structural Failure  D3 D3 D4 

Direct Impact on personnel 
D4   D5 

Fire / Explosion on the Rig 
D1 D1 D1 D1 

H-11 Moving / Rotating / Pressurized Equipment 

Direct Impact on personnel 
D1   D1 

Impact Critical Systems / Structure   D5  

H-12 Asphyxiates (e.g., Inerting Gases) 

Asphyxiation 
D1   D1 

Personnel Stranded in a Confined Space 
D1   D1 

H-13 Floating Vessel 

Riser Failure  D2 D2 D5 

Flooding / Capsize Rig 
D1 D3 D1 D1 

Personnel struck by Shifting Deck Load 
D2   D5 

H-14 Structured Vessel 

Riser Failure  D2 D2 D5 

Loss of Stability   D5 D5 

Direct Impact on personnel 
D1   D5 

H-15 Vessel Transit 

Collision with other Marine Vessel 
D4 D3 D3 D4 

Collision with adjacent Facility 
D4 D3 D3 D4 

Grounding of the Rig  D2 D2 D3 

H-16 Security Issues 

Damage to asset - fire / explosion  D1 D1 D1 

Injury to personnel and/or fatalities D1   D1 

Well control incident  D3  D1 
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A4. Hazard Assessment Summary Table 

General Operations 

Item Identified Hazard 
HazId 

Reference  
Bowtie Reference  

01 Loss of crane control while lifting equipment / materials HAZID Table: 
1.1 Bowtie Ref: H-06, H-03 

02 Dropped Objects HAZID Table: 
1.2 Bowtie Ref: H-03, H-06, H-07 

03 Loss of containment of flammable material HAZID Table: 
1.3 Bowtie Ref: H-01, H-02, H-04 

04 Loss of control of hydraulic system HAZID Table: 
1.4 Bowtie Ref: H-11 

05 Hydrogen Sulphide / CO2 intake through HVAC to the living 
quarters 

HAZID Table: 
1.5 Bowtie Ref: H-01, H-02, H-12 

06 Fire inside the living quarters HAZID Table: 
1.6 Bowtie Ref: H-04 

07 Fire HAZID Table: 
1.7 Bowtie Ref: H-04 

Marine Operations 

Item Identified Hazard 
HazId 

Reference  
Bowtie Reference  

08 Loss of drilling unit structure i.e., stability integrity HAZID Table: 
2.1 

Bowtie Ref: H-10, H-13, H-
014, H-15 

09 Loss of ballasting control HAZID Table: 
2.2 Bowtie Ref: H-13, H-15 

10 Collision with supply or merchant vessels HAZID Table: 
2.3 Bowtie Ref: H-08, H-10, H-14 

11 Loss of control during drilling unit towing HAZID Table: 
2.4 Screened out 

12 Loss of Position HAZID Table: 
2.5 Bowtie Ref: H-08 

13 Loss of propulsion during drilling unit navigation HAZID Table: 
2.6 Bowtie Ref: H-08, H-15 

Supply Transferring Operations 

Item Identified Hazard 
HazId 

Reference  
Bowtie Reference  

14 Loss of crane control while transferring cargo from/to supply 
vessels 

HAZID Table: 
3.1 Bowtie Ref: H-06 

15 Loss of basket control while transferring personnel from / to 
support vessel 

HAZID Table: 
3.2 Screened out 

16 Loss of containment while transferring chemicals (diesel / 
bentonite / barite) from / to supply vessel 

HAZID Table: 
3.3 Screened out 

17 Loss of Helicopter control while taking off / landing HAZID Table: 
3.4 Bowtie Ref: H-09, H-14 

Drilling 

Item Identified Hazard 
HazId 

Reference  
Bowtie Reference  

18 Loss of integrity of derrick HAZID Table: 
4.1 Bowtie Ref: H-07 

19 Loss of wellbore control HAZID Table: 
4.2 Bowtie Ref: H-01 

20 Loss of control of the BOP pressure test on board (Blast) HAZID Table: 
4.3 Bowtie Ref: H-11 

21 Loss of control of the BOP pressure test subsea HAZID Table: 
4.4 Screened out 

22 Loss of control of flammable and toxic (H2S) material in the 
shale shaker room 

HAZID Table: 
4.5 Bowtie Ref: H-01, H-04, H-12 

23 Loss of control of radioactive material during wireline 
operations 

HAZID Table: 
4.6 Screened out 
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24 Loss of elevator control while lifting cargos (drill pipe, case, 
tubulars, etc.) 

HAZID Table: 
4.7 Bowtie Ref: H-07 

25 Loss of control of flammable and toxic (H2S) material in the 
rotary table 

HAZID Table: 
4.8 Bowtie Ref: H-01, H-04, H-12 

26 Loss of Pressurised systems HAZID Table: 
4.9 Bowtie Ref: H-11 

27 Loss of control while handling perforation guns HAZID Table: 
4.10 Bowtie Ref: H-05 

28 Dropped objects HAZID Table: 
4.11 Bowtie Ref: H-07 

29 Personnel exposure to equipment with rotating or moving 
parts 

HAZID Table: 
4.12 Bowtie Ref: H-11 

30 Loss of control during work at height HAZID Table: 
4.13 Screened out 

Well Test Area  

Item Identified Hazard 
HazId 

Reference  
Bowtie Reference  

31 Loss of control of flammable and toxic (H2S) material HAZID Table: 
5.1 Bowtie Ref: H-02, H-04 

32 Loss of wellbore control HAZID Table: 
5.2 Bowtie Ref: H-02, H-04 

33 Loss of control of the X-tree during pressure test on board 
(Blast) 

HAZID Table: 
5.3 Bowtie Ref: H-11 

34 Loss of control of the X-tree during pressure test subsea HAZID Table: 
5.4 Screened out 

Storage (pipe deck & laydown areas including lifting equipment) 

Item Identified Hazard 
HazId 

Reference  
Bowtie Reference  

35 Combustible dust formation in silos / pipes (powder / dust 
bentonite / limestone/barite) 

HAZID Table: 
6.1 Bowtie Ref: H-04 

36 Loss of control while transferring Chemicals (diesel / 
bentonite / barite / limestone /etc.) inside the drilling unit 

HAZID Table: 
6.2 Screened out 

Utilities and services 

Item Identified Hazard 
HazId 

Reference  
Bowtie Reference  

37 Loss of electric Power (momentary or longer) HAZID Table: 
7.1 Screened out 

38 Loss of water quality control leading to contamination HAZID Table: 
7.2 Screened out 

39 Loss of internal communication system HAZID Table: 
7.3 Screened out 

40 Personnel exposed to low oxygen atmosphere in the 
Subsea HPU Room 

HAZID Table: 
7.4 Screened out 

Emergency Response 

Item Identified Hazard 
HazId 

Reference  
Bowtie Reference  

41 Loss of escape Routes accessibility HAZID Table: 
8.1 Screened out 

42 Loss of control during lifeboat / life rafts launching HAZID Table: 
8.2 Screened out 

Maintenance Operations 

Item Identified Hazard 
HazId 

Reference  
Bowtie Reference  

43 Exposure to electrical power HAZID Table: 
9.1 Screened out 

44 Loss of scaffolding control during work at height HAZID Table: 
9.2 Screened out 

45 Personnel exposure to equipment with rotating or moving 
parts 

HAZID Table: 
9.3 Bowtie Ref: H-11 
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46 Loss of control of fluids / systems under pressure HAZID Table: 
9.4 Bowtie Ref: H-11 

47 Exposure to confined spaces without adequate conditions 
to work 

HAZID Table: 
9.5 Bowtie Ref: H-12 

48 Loss of control during over water job HAZID Table: 
9.6 Screened out 

49 Loss of control of crane while lifting equipment HAZID Table: 
9.7 Bowtie Ref: H-06 

50 Exposure to Chemical materials HAZID Table: 
9.8 Screened out 

51 Exposure to Irradiation / heat HAZID Table: 
9.9 Screened out 

52 Loss of acetylene containment while performing welding 
activities 

HAZID Table: 
9.10 Bowtie Ref: H-04 

53 Loss of forklift / trolley control while handling cargos on 
board 

HAZID Table: 
9.11 Screened out 

Security Operations 

Item Identified Hazard 
HazId 

Reference  
Bowtie Reference  

54 Piracy / kidnap HAZID Table: 
10.1 Bowtie Ref: H-16 

55 Assault HAZID Table: 
10.2 Bowtie Ref: H-16 

56 Sabotage HAZID Table: 
10.3 Screened out 

57 Theft HAZID Table: 
10.4 Screened out 

58 Crisis HAZID Table: 
10.5 Screened out 
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BowTie Group: West Saturn 

Hazard H-01 Hydrocarbons in Formation during Drilling 

Top event Loss of Containment 

  

Drilling into Shallow Gas Pocket 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Drilling program design avoids  
routing of well through shallow gas 

areas 

Elimination Good Client 
  

Drill pilot hole Prevention Good Client 
• 311-A-001 Drilling Control 

Use of Safety Valve to prevent flow 

up the drill stem 
Control 

Very 

Good 
Tool Pusher 

  

Shallow Flow Response Prevention Good 

Drilling  

Section 
Leader 

• 311-A-001 Drilling Control 
• 422-ET-201 to 422-ET-209 Portable VHF 

  

Failure of the MPD Package 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

MPD Equipment is designed and  
certified 

Prevention 
Very 
Good 

MPD  
Supervisor 

• 339-A-130 MPD Rotating Control Device 
(RCD) 

• 339-A-120 MPD Drill String Isolation Tool 
(DSIT) 

• 339-A-110 MPD Flow Spool 

MPD equipment is pressure tested Prevention 
Very 
Good 

MPD  
Supervisor 

• 339-A-130 MPD Rotating Control Device 

(RCD) 
• 339-A-120 MPD Drill String Isolation Tool 
(DSIT) 
• 339-A-110 MPD Flow Spool 

Continuous monitoring of returns  
using gas detection 

Detection Good 
MPD  
Supervisor 

• 339-A-130 MPD Rotating Control Device 
(RCD) 
• 339-A-120 MPD Drill String Isolation Tool 
(DSIT) 
• 339-A-110 MPD Flow Spool 

Integrity of lines and vessels Prevention 
Very 
Good 

MPD  
Supervisor 

• 339-A-130 MPD Rotating Control Device 

(RCD) 
• 339-A-120 MPD Drill String Isolation Tool 
(DSIT) 
• 339-A-110 MPD Flow Spool 

Automatic shut in at MPD package / 
drill floor / bridge 

Prevention 
Very 
Good 

MPD  
Supervisor 

• 339-A-130 MPD Rotating Control Device 
(RCD) 
• 339-A-120 MPD Drill String Isolation Tool 
(DSIT) 
• 339-A-110 MPD Flow Spool 

Manual shut in at MPD choke  
manifold 

Prevention Good 
MPD  
Supervisor 

• 339-A-130 MPD Rotating Control Device 
(RCD) 

• 339-A-120 MPD Drill String Isolation Tool 
(DSIT) 
• 339-A-110 MPD Flow Spool 

  

Riser Failure 
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Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Riser in Accordance with Operating 

Environment 
Reduction Good 

Drilling  
Section 
Leader 

• 335-A-110 & 335-A-120 Marine Riser  
System 
• 335-A-210 & 335-A-220 Telescopic Joints 
• 335-XX-801 & 335-XX-802 Running Tools 
• 335-A-400 & 335-2-A-400 Riser Adapters 
• 335-XX-004 Spider, Riser 
• 335-XX-003 Gimbal, Riser 

Maintain Riser Integrity Prevention Good 
Sub Sea  
Supervisor 

• 335-A-110 & 335-A-120 Marine Riser 
System 

• 335-A-210 & 335-A-220 Telescopic Joints 
• 335-XX-801 & 335-XX-802 Running Tools 
• 335-A-400 & 335-2-A-400 Riser Adapters 
• 335-XX-004 Spider, Riser 

• 335-XX-003 Gimbal, Riser 

Maintain Flex Joint Integrity 

Prevention Good 
Sub Sea  
Supervisor 

• 335-A-110 & 335-A-120 Marine Riser 

System 
• 335-XX-001 & 335-XX-002 &  
335-2-XX-002 Upper & Lower Flex Joints 

  

(Unexpected) High Formation Pressure 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment  

Maintain Hydrostatic Overbalance - 
Primary Well Control 

Prevention 
Very 
Good 

Driller 

• 311-A-001 Drilling Control 

• 325-A-001 Mud Pumps 
• 851-A-361 Mud Module 
• 851-A-363 Mud Process Module 
• 851-A-141 Active Tanks/Mud Pumps 
• 851-A-241 Bulk Storage and Mud Tanks 
• 851-A-242 Dry Bulk Storage 
• 851-A-121 Mud Process 

• 3D71101 Cement Unit Package  
(3rd Party)* 

Uncertainty in 
Pore Pressure 
Prediction 

Approved Well 
Plan 

Prevention Good Client   

Tripping in and 

out of the hole 

Prevention of 
Swabbing and 

Surging while 
Drilling 

Prevention 
Very 

Good 
Tool Pusher 

• 311-A-001 Drilling Control 

Loss of circu-
lation or  

returns 

Prevention of lost 
circulation /  

returns 

Elimination 
Very 
Good 

Driller 
• 311-A-001 Drilling Control 

Entrained Gas 
in the Mud 

System 

Operate Degasser 
while drilling in 
Hydrocarbons 

zones 

Prevention 
Very 
Good 

Tool Pusher 
• 336-A-200 Mud Gas Separator 

Follow procedure 

for clearing of 
trapped gas 

Prevention Good Driller   

Maintain Pressure Containment  
Envelope 

Prevention 
Very 
Good 

Driller 
• 311-A-001 Drilling Control 
• 3D71101 Cement Unit Package  

(3rd Party)* 

H2S  
Conditions 

Rig and  
Equipment  
Selection for H2S 
Conditions 

Reduction 
Very 
Good 

OIM /  
Company 
Man 

• 811-A-120 H2S Detection System 
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Shut in the Well Prevention 
Very 
Good 

Driller 

• 311-A-001 Drilling Control 
• 331-A-110 & 331-2-A-110 LMRP Connector 
• 331-A-200 & 331-2-A-200 Lower BOP 
Stack & Some Components 
• 331-PC-100 & 331-PC-110 &  

331-2-PC-100 & 331-2-PC-110 Annulars 
• 331-XX-035 & 331-2-XX-035 Wellhead 
Connector 
• 332-A-100 Conduit and Hotline 
• 332-A-200 & 332-2-A-200 PODs, BOP 
Control 
• 332-A-900 Reels Mux Cable 

• 332-EI-001 BOP System UPS 
• 332-IP-100 BOP Control Panels 
• 332-VX-010 & 332-VX-011 &  
332-2-VX-010 Accumulators 
• 336-A-100 Choke & Kill Manifold 
• 3D32206 BOP HPUs 
• 422-ET-201 to 422-ET-209 Portable VHF 

Well Control Response  Control 
Very 
Good 

Drilling  
Section 

Leader 

• 422-ET-201 to 422-ET-209 Portable VHF 

  

Hydrocarbons or Gas in return mud 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Gas detection in shale shaker room Detection 
Very 
Good 

Driller 

• 811-A-130 HC Detection System 

• 851-A-361 Mud Module 
• 851-A-363 Mud Process Module 

Condition mud if gas is detected in 
return mud 

Control 
Very 
Good 

Company 
Man 

• 325-A-001 Mud Pumps 
• 336-A-200 Mud Gas Separator 
• 851-A-141 Active Tanks/Mud Pumps 

Ventilation systems to be running at 
all times when mud system is in use 

Control 
Very 
Good 

Tool Pusher 
• 575-A-101 & 575-A-201 & 571-A-800 Fire 
Dampers 

Closing the well with the BOP and 
circulate HC mud through poorboy 
de-gasser 

Prevention 
Very 
Good 

Driller 

• 311-A-001 Drilling Control 

• 331-A-110 & 331-2-A-110 LMRP Connector 
• 331-A-200 & 331-2-A-200 Lower BOP 
Stack & Some Components 
• 331-PC-100 & 331-PC-110 &  
331-2-PC-100 & 331-2-PC-110 Annulars 
• 331-XX-035 & 331-2-XX-035 Wellhead 
Connector 

• 332-A-100 Conduit and Hotline 
• 332-A-200 & 332-2-A-200 PODs, BOP 
Control 
• 332-A-900 Reels Mux Cable 
• 332-EI-001 BOP System UPS 
• 332-IP-100 BOP Control Panels 
• 332-VX-010 & 332-VX-011 &  
332-2-VX-010 Accumulators 

• 336-A-200 Mud Gas Separator 
• 3D32206 BOP HPUs 

BOP failure 
Redundant  
equipment and 
control systems 

Control 
Very 
Good 

Sub Sea  
Supervisor 

• 335-A-110 & 335-A-120 Marine Riser  
System 
• 335-XX-801 & 335-XX-802 Running Tools 
• 336-A-100 Choke & Kill Manifold 
• 3D34201 & 334-A-200 Diverter & Diverter 

Running Tool 
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BOP regular  
function and 
pressure testing 
in accordance 
with rules and 

regulations 

Control 
Very 
Good 

Sub Sea Su-
pervisor 

• 331-A-200 & 331-2-A-200 Lower BOP 
Stack & Some Components 
• 332-A-200 & 332-2-A-200 PODs, BOP 
Control 
• 332-EI-001 BOP System UPS 
• 332-IP-100 BOP Control Panels 

• 336-A-100 Choke & Kill Manifold 
• 3D32206 BOP HPUs 

Preventive and 
corrective 
maintenance  
according to 

Seadrill Asset 
Management  
System 

Prevention 
Very 
Good 

Technical 
Section 

Leader 

  

  

Cement and/or Casing Seal Failure 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Compliance with well information and 
design (Well Program) 

Control 
Very 
Good 

Client / DSL   

Installed casing and seal assembly to 
be according to well specification 

Control 
Very 
Good 

Third Party 
Contractor / 

Client 

• 3D71101 Cement Unit Package (3rd 
Party)* 

Installation and testing according to 
vendor's guidelines 

Control 
Very 
Good 

Third Party 
Contractor / 
Client 

  

Cement job according to well  

specification 
Control 

Very 

Good 

Third Party 
Contractor / 
Client 

• 3D71101 Cement Unit Package (3rd 

Party)* 

Operate in accordance with well  
control manual/drilling procedure 

Control 
Very 
Good 

Drilling Sec-
tion Leader 

  

Closing the well with the BOP  Prevention 
Very 
Good 

Driller 

• 311-A-001 Drilling Control 
• 331-A-110 & 331-2-A-110 LMRP Connector 

• 331-A-200 & 331-2-A-200 Lower BOP 
Stack & Some Components 
• 331-PC-100 & 331-PC-110 &  
331-2-PC-100 & 331-2-PC-110 Annulars 
• 331-XX-035 & 331-2-XX-035 Wellhead 
Connector 
• 332-A-100 Conduit and Hotline 

• 332-A-200 & 332-2-A-200 PODs, BOP 
Control 
• 332-A-900 Reels Mux Cable 
• 332-EI-001 BOP System UPS 
• 332-IP-100 BOP Control Panels 
• 332-VX-010 & 332-VX-011 &  
332-2-VX-010 Accumulators 

• 3D32206 BOP HPUs 

BOP failure 
Redundant  
equipment and 
control systems 

Control 
Very 
Good 

Sub Sea  
Supervisor 

• 3D34201 & 334-A-200 Diverter & Diverter 
Running Tool 
• 335-A-110 & 335-A-120 Marine Riser  
System 
• 336-A-100 Choke & Kill Manifold 
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BOP regular  
function and 
pressure testing 
in accordance 
with rules and 

regulations 

Control 
Very 
Good 

Sub Sea  
Supervisor 

• 331-A-200 & 331-2-A-200 Lower BOP 
Stack & Some Components 
• 332-A-200 & 332-2-A-200 PODs, BOP 
Control 
• 332-EI-001 BOP System UPS 
• 332-IP-100 BOP Control Panels 

• 336-A-100 Choke & Kill Manifold 
• 3D32206 BOP HPUs 

Preventive and 
corrective 
maintenance  
according to 

Seadrill Asset 
Management  
System 

Prevention 
Very 
Good 

Technical 
Section 

Leader 

  

  

Fire and Explosion due to the ignition of Hydrocarbon release to the rig 

Residual   

D1 People 

D1 Environment 

D1 Asset 

D1 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment  

Hot work is suspended as per Rig 
Specific Gas Protocol 

Prevention Good OIM   

Divert Flow Reduction 
Very 
Good 

Driller 
• 3D34201 & 334-A-200 Diverter & Diverter 
Running Tool 

Emergency Disconnect / Secure Well 
and Rig Move off location 

EER 
Very 
Good 

OIM 

• 311-A-001 Drilling Control 
• 331-A-110 & 331-2-A-110 LMRP Connector 
• 331-A-200 & 331-2-A-200 Lower BOP 
Stack & Some Components 

• 331-PC-100 & 331-PC-110 &  
331-2-PC-100 & 331-2-PC-110 Annulars 
• 331-XX-035 & 331-2-XX-035 Wellhead 
Connector 
• 332-A-100 Conduit and Hotline 
• 332-A-200 & 332-2-A-200 PODs, BOP 
Control 

• 332-A-900 Reels Mux Cable 
• 332-IP-100 BOP Control Panels 
• 335-A-110 & 335-A-120 Marine Riser  
System 
• 3D32206 BOP HPUs 

• 408-A-100 DP Operator Stations 
• 635-A-100 to 635-A-600 Thrusters 1-6 
• 812-A-001 Emergency Shutdown System 

Control of Ignition Sources Control Good OIM 

• 575-A-101 & 575-A-201 & 571-A-800 Fire 
Dampers 
• 852 Lightning protection 
• 851 Hazardous areas Hazardous (Ex) 
Equipment 
• 811-A-002 Fire Detection Loops 

• 811-A-001 Fire Detection Panel 
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Passive Fire / Explosion Protection Mitigation 
Very 
Good 

Design  
Authority 

• 425-A-203 Lighting Signal Columns 
• 51 Bulkheads and Windows 

• 513-A-120 Weathertight & GasTight Doors 
• 514-A-103 & 513-A-130 Fire Retardant 
Doors 

• 875-A-130 & 875-A-203 Lighting 
Emergency Boards 
• 875-A-130 & 875-A-203 & 425-A-203 
Emergency Lighting and Lighting Signal 
Columns 

Active Fire Protection Mitigation 
Very 
Good 

OIM 

• 3D9302001 to 3D9302006 Foam Stations 

• 425-A-216 & 425-A-217 & 425-A-220 & 
425-A-221 Muster Stations 
• 505-A-100 Fire Lockers, Firemen suits & 
equipment 
• 505-A-420 SCBA'S 

• 505-A-510 & 505-A-520 & 505-A-530 
Portable extinguishers 
• 575-A-101 & 575-A-201 & 571-A-800 Fire 

Dampers 
• 811-A-001 Fire Detection Panel 
• 811-A-002 Fire Detection Loops 
• 813-A-003 Fire Fighting - Watermist 
• 813-A-106 Fire Hydrants 
• 813-P-112 & 813-P-122 & 813-P-123 Fire 
Pumps 

• 815-A-100 to 815-A-400 Main CO2 and  
Local Systems 
• 816-A-300 Helideck Foam System 

Emergency Response Process EER 
Very 
Good 

OIM 

• 253-A-110 Accommodation 

• 411-A-001 Radar/DCU Units 
• 421-AA-101 & 421-AA-102 GMDSS 
• 422-ET-201 to 422-ET-209 Portable VHF 
• 425-A-100 to 425-A-102 PA/GA system 
A&B 
• 425-A-200 General alarm system 
• 425-A-203 Lighting Signal Columns 

• 425-A-216 & 425-A-217 & 425-A-220 & 
425-A-221 Muster Stations 
• 501-A-100 to 501-A-600 Lifeboats 1-6 
• 501-A-140 to 501-A-640 & 501-A-141 to 
501-A-641 Davits Winch and Assembly 
• 502-A-001 Liferafts 
• 503-A-301 Lifebuoys & Jacobs Ladders 

• 503-A-302 Lifejackets 
• 503-A-304 & 503-A-305 Lifesaving, Safety 
& Emergency Equipment 
• 504-A-100 to 504-A-300 Stations, Kits, 
Rescue, Stretchers 
• 505-A-420 SCBA'S 
• 812-A-001 Emergency Shutdown System 

• 812-A-010 Emergency Shutdown Abandon 
Vessel 
• 812-A-020 ESD Pushbuttons 
• 812-XC-001 Field Station Control Cabinet 
• 875-A-130 & 875-A-203 Lighting  
Emergency Boards 
• 875-A-130 & 875-A-203 & 425-A-203 

Emergency Lighting and Lighting Signal  
Columns 

  

Release of Hydrocarbons to the sea (Subsea Blowout) 

Residual   

D2 Environment 

D4 Asset 

D3 Reputation 
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Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment  

Well Kill Operations Reduction 
Very 
Good 

Client / DSL 

• 311-A-001 Drilling Control 
• 325-A-001 Mud Pumps 
• 851-A-121 Mud Process 
• 851-A-141 Active Tanks/Mud Pumps 
• 851-A-361 Mud Module 
• 851-A-363 Mud Process Module 

Drilling a Relief Well Mitigation 
Very 
Good 

Client   

Capping of the Well Reduction Good 
Company 

Man 
  

Prevention of spreading of the Spill EER Good OIM  

Clean up of spill EER Good OIM  

  

H2S Gas on the Rig (when applicable) 

Residual   

D1 People 

D1 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Managing H2S Conditions Control 
Very 
Good 

OIM / Client 
• 503-A-306 Portable Gas Detectors 
• 811-A-120 H2S Detection System 

H2S Emergency Response EER 
Very 
Good 

OIM 

• 505-A-420 SCBA'S  
• 575-A-101 & 575-A-201 & 571-A-800 Fire 
Dampers 
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Hazard H-02 Hydrocarbons in Formation during Well Testing 

Top event Loss of Containment 

  

Well Testing Equipment Over Pressured 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment  

Equipment designed and certified for 
the well testing 

Prevention 
Very 
Good 

Client 
• 372-A-200 Well Testing Package  
(3rd Party)* 

Automatic ESD activated by over 
pressure 

Prevention 
Very 
Good 

Client 
• 812-A-001 Emergency Shutdown System 

  

Well Testing Flare Boom / Flame Failure 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Flare boom deluge Elimination 
Very 
Good 

Technical 
Section 
Leader 

• 372-A-200 Well Testing Package (3rd 
Party)* 
• 813-P-112 & 813-P-122 & 813-P-123 Fire 
Pumps 
• 372-A-100 Burner Booms 

Pilot light Prevention 
Very 
Good 

Well Test  
Engineer 

• 372-A-200 Well Testing Package (3rd 
Party)* 

• 372-A-100 Burner Booms 

Automatic shut in at well package / 
drill floor / bridge 

Prevention 
Very 
Good 

Well Test  
Supervisor 

• 372-A-200 Well Testing Package  
(3rd Party)* 
• 812-A-001 Emergency Shutdown System 

Manual shut in at well test choke 

manifold 
Prevention 

Very 

Good 

Well Test  

Supervisor 
  

  

Corrosion / Erosion of Well Test Equipment 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Equipment designed and certified for 
the well testing 

Prevention 
Very 
Good 

Client 
• 372-A-200 Well Testing Package  
(3rd Party)* 

Well testing equipment is pressure 
tested 

Prevention 
Very 
Good 

Well Test  
Supervisor 

• 372-A-200 Well Testing Package  
(3rd Party)* 

Integrity of lines and vessels Prevention 
Very 

Good 

Well Test  

Engineer 
  

  

Well Test Equipment Mechanical Failure 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Equipment designed and certified for 

the well testing 
Prevention 

Very 
Good 

Client 
• 372-A-200 Well Testing Package  
(3rd Party)* 

  

Well Test Pipework / Valve / Swivel Failure 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 
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Equipment designed and certified for 
the well testing 

Prevention 
Very 
Good 

Client 
• 372-A-200 Well Testing Package  
(3rd Party)* 

Well testing equipment is pressure 
tested 

Prevention 
Very 
Good 

Well Test  
Supervisor 

• 372-A-200 Well Testing Package  
(3rd Party)* 

Continuous visual monitoring of pipes 

using portable gas detectors 
Detection Good 

Well Test  

Supervisor 
• 503-A-306 Portable Gas Detectors 

  

Dropped object on Well Test Equipment 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Control of Crane operations and 
Work at Heights during Well Testing 

Elimination Good OIM • 851-A-151 Deck Cranes 

  

Operations Exposed to Extreme Weather 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Well testing restricted according to 

environmental conditions 
Prevention 

Very 

Good 
OIM 

• 417-YR-300 NAVTEX receiver 

• 417-YR-200 Weather Facsimile 

  

Fire and Explosion due to the ignition of Hydrocarbon release to the rig 

Residual   

D1 People 

D1 Environment 

D1 Asset 

D1 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Additional ESD Hook Up Mitigation 
Very 
Good 

Well Test  
Supervisor 

  

Restricted Access during Well Testing Mitigation Good 
Well Test  

Engineer 
  

Control of Ignition Sources Control Good OIM 

• 575-A-101 & 575-A-201 & 571-A-800 Fire 
Dampers 
• 852 Lightning protection 
• 851 Hazardous areas Hazardous (Ex) 
Equipment 
• 811-A-002 Fire Detection Loops 
• 811-A-001 Fire Detection Panel 
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Passive Fire / Explosion Protection Mitigation 
Very 
Good 

Design  
Authority 

• 425-A-203 Lighting Signal Columns 
• 51 Bulkheads and Windows 
• 513-A-120 Weathertight & GasTight Doors 
• 514-A-103 & 513-A-130 Fire Retardant 
Doors 
• 875-A-130 & 875-A-203 Lighting  
Emergency Boards 
• 875-A-130 & 875-A-203 & 425-A-203 

Emergency Lighting and Lighting Signal  

Columns 

Active Fire Protection Mitigation 
Very 
Good 

OIM 

• 3D9302001 to 3D9302006 Foam Stations 
• 425-A-216 & 425-A-217 & 425-A-220 & 
425-A-221 Muster Stations 
• 505-A-100 Fire Lockers, Firemen suits & 
equipment 

• 505-A-420 SCBA'S  
• 505-A-510 & 505-A-520 & 505-A-530 
Portable extinguishers 
• 575-A-101 & 575-A-201 & 571-A-800 Fire 
Dampers 
• 811-A-001 Fire Detection Panel 
• 811-A-002 Fire Detection Loops 

• 813-A-003 Fire Fighting - Watermist 
• 813-A-106 Fire Hydrants 
• 813-P-112 & 813-P-122 & 813-P-123 Fire 
Pumps 
• 815-A-100 to 815-A-400 Main CO2 and 

Local Systems 
• 816-A-300 Helideck Foam System 

Emergency Response Process EER 
Very 

Good 
OIM 

• 253-A-110 Accommodation 
• 411-A-001 Radar/DCU Units 
• 421-AA-101 & 421-AA-102 GMDSS 
• 422-ET-201 to 422-ET-209 Portable VHF 
• 425-A-100 to 425-A-102 PA/GA system 

A&B 
• 425-A-200 General alarm system 
• 425-A-203 Lighting Signal Columns 
• 425-A-216 & 425-A-217 & 425-A-220 & 
425-A-221 Muster Stations 
• 501-A-100 to 501-A-600 Lifeboats 1-6 
• 501-A-140 to 501-A-640 & 501-A-141 to 

501-A-641 Davits Winch and Assembly 
• 502-A-001 Liferafts 
• 503-A-301 Lifebuoys & Jacobs Ladders 
• 503-A-302 Lifejackets 
• 503-A-304 & 503-A-305 Lifesaving, Safety 
& Emergency Equipment 
• 504-A-100 to 504-A-300 Stations, Kits, 

Rescue, Stretchers 
• 505-A-420 SCBA'S 
• 812-A-001 Emergency Shutdown System 
• 812-A-010 Emergency Shutdown Abandon 
Vessel 
• 812-A-020 ESD Pushbuttons 

• 812-XC-001 Field Station Control Cabinet 

• 875-A-130 & 875-A-203 Lighting  
Emergency Boards 
• 875-A-130 & 875-A-203 & 425-A-203 
Emergency Lighting and Lighting Signal  
Columns 

  

Release of Hydrocarbons to the sea (Subsea Blowout) 

Residual   

D2 Environment 

D4 Asset 

D3 Reputation 
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Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Well Kill Operations Reduction Good Client / DSL 

• 311-A-001 Drilling Control 
• 325-A-001 Mud Pumps 
• 851-A-121 Mud Process 
• 851-A-141 Active Tanks/Mud Pumps 
• 851-A-361 Mud Module 
• 851-A-363 Mud Process Module 

Prevention of spreading of the Spill EER Good OIM  

Clean up of spill EER Good OIM  

  

H2S Gas on the Rig (when applicable) 

Residual   

D1 People 

D1 Reputation 
 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Heading Management Prevention 
Very 
Good 

OIM 
• 408-A-100 DP Operator Stations 
• 635-A-100 to 635-A-600 Thrusters 1-6 

Managing H2S Conditions Control 
Very 
Good 

OIM / Client 
• 503-A-306 Portable Gas Detectors 
• 811-A-120 H2S Detection System 

H2S Emergency Response EER 
Very 
Good 

OIM 
• 505-A-420 SCBA'S  
• 575-A-101 & 575-A-201 & 571-A-800  
Fire Dampers 
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Hazard H-03 Hydrocarbons in Sea Floor Infrastructure 

Top event Loss of Containment 

  

Dropped object (lifting over the side) 

Barriers & Defeating Factors Barrier Type Eff. Accountable Safety Critical Equipment  

Lifts conducted at Heavy Lift safe 

zone 
Prevention 

Very 

Good 

Marine  
Section 
Leader 

• 851-A-151 Deck Cranes 

  

Dropped object (through moonpool) 

Barriers & Defeating Factors Barrier Type Eff. Accountable Safety Critical Equipment  

Lifts conducted at Heavy Lift safe 
zone 

Prevention 
Very 
Good 

Marine  
Section 
Leader 

• 364-A-500 Crane BOP Gantry 
• 362-A-100 Riser Gantry Crane 

  

Subsea Equipment impacting Subsea Infrastructure 

Barriers & Defeating Factors Barrier Type Eff. Accountable Safety Critical Equipment 

Knowledge of the subsea layout Mitigation 
Very 
Good 

Company 
Man 

  

  

Release of Hydrocarbons to the sea  

Residual   

D2 Environment 

D4 Asset 

D3 Reputation 

Barriers & Defeating Factors Barrier Type Eff. Accountable Safety Critical Equipment 

Controlled Shutdown of Drilling  
Operations 

EER 
Very 
Good 

Drilling  
Section 
Leader 

• 311-A-001 Drilling Control 
• 422-ET-201 to 422-ET-209 Portable VHF 
• 812-A-001 Emergency Shutdown System 

Emergency Shutdown of Subsea  

infrastructure 
EER 

Very 

Good 

Company 

Man 
  

Emergency Disconnect / Secure 
Well and Rig Move off location 

EER 
Very 
Good 

OIM 

• 311-A-001 Drilling Control 
• 331-A-110 & 331-2-A-110 LMRP Connector 
• 331-A-200 & 331-2-A-200 Lower BOP 

Stack & Some Components 
• 331-PC-100 & 331-PC-110 &  
331-2-PC-100 & 331-2-PC-110 Annulars 
• 331-XX-035 & 331-2-XX-035 Wellhead 
Connector 
• 332-A-100 Conduit and Hotline 
• 332-A-200 & 332-2-A-200 PODs, BOP  

Control 
• 332-A-900 Reels Mux Cable 
• 332-IP-100 BOP Control Panels 
• 335-A-110 & 335-A-120 Marine Riser  
System 
• 3D32206 BOP HPUs 

• 408-A-100 DP Operator Stations 
• 635-A-100 to 635-A-600 Thrusters 1-6 

• 812-A-001 Emergency Shutdown System 
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Hazard 
H-04 Combustible Materials (e.g. Accommodations, Machinery Space(s), 

Storage area(s)) 

Top event Fire 

  

Ignition of combustible materials 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

House-keeping Reduction Good OIM   

Certified / approved equipment Prevention 
Very 
Good 

Technical 
Section 
Leader 

  

  

Ignition of Flammable Materials (e.g. diesel, oils, paints, solvents, etc..) 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Inspection of storage of Flammable 
Materials 

Elimination 
Very 
Good 

OIM   

Controlled Transfer of Flammable 
Materials 

Prevention 
Very 
Good 

Area  
Supervisors 

 

Shutdown affected area Prevention Good OIM 

• 575-A-101 & 575-A-201 & 571-A-800 Fire 
Dampers 
• 811-A-001 Fire Detection Panel 
• 811-A-002 Fire Detection Loops 
• 812-A-001 Emergency Shutdown System 

Prevention of spreading of the Spill EER Good OIM 
• 804-A-220 Drains (Non-Hazardous) 

Clean up of spill EER Good OIM   

  

Electrical systems and equipment fault 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

House-keeping Reduction Good OIM   

Certified / approved equipment Prevention 
Very 
Good 

Technical 
Section 
Leader 

  

Short circuit fuses / Electrical break-
ers 

Prevention 
Very 
Good 

Technical 
Section 
Leader 

  

  

Smoking or use of open flames 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 
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Designated smoking areas Prevention 
Very 
Good 

OIM 
•  505-A-510 & 505-A-520 & 505-A-530 
Portable extinguishers 

House-keeping Reduction Good OIM   

  

Hot Work 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Hot Work not allowed in Hazardous 
Area's  

Elimination 
Very 
Good 

OIM   

Control of Work process Prevention 
Very 
Good 

OIM  

  

Handling of Laundry 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

House-keeping Reduction Good OIM   

Certified / approved equipment Prevention 
Very 
Good 

Technical 
Section 
Leader 

  

  

Gas ingress to engine room 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Overpressure in engine room(s) Elimination Good 
Technical 
Section 
Leader 

• 575-A-101 & 575-A-201 & 571-A-800 Fire 
Dampers 

Shut-down of engines Prevention 
Very 
Good 

Technical 
Section 
Leader 

• 575-A-101 & 575-A-201 & 571-A-800 Fire 
Dampers 
• 651-A-011 & 651-A-012 & 651-A-031 to 
651-A-034 Main Diesel Engines 
• 812-A-001 Emergency Shutdown System 

  

Engine Failure / Explosion 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Maintain condition of the Engines Reduction 
Very 
Good 

Technical 
Section 
Leader 

• 651-A-011 & 651-A-012 & 651-A-031 to 
651-A-034 Main Diesel Engines 
• 665-A-100 Emergency diesel engine 

Shut-down of engines Prevention 
Very 
Good 

Technical 
Section 
Leader 

• 575-A-101 & 575-A-201 & 571-A-800 Fire 
Dampers 
• 651-A-011 & 651-A-012 & 651-A-031 to 
651-A-034 Main Diesel Engines 
• 812-A-001 Emergency Shutdown System 
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Ignition of flammable Hydrocarbon vapours from the Well 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Primary Well Control Prevention 
Very 
Good 

Driller 

• 311-A-001 Drilling Control 
• 325-A-001 Mud Pumps 

• 851-A-361 Mud Module 
• 851-A-363 Mud Process Module 
• 851-A-141 Active Tanks/Mud Pumps 
• 851-A-241 Bulk Storage and Mud Tanks 
• 851-A-242 Dry Bulk Storage 
• 851-A-121 Mud Process 
• 3D71101 Cement Unit Package  

(3rd Party)* 

Uncertainty in 
Pore Pressure 

Prediction 

Approved Well 
Plan 

Prevention Good Client   

Tripping in and 
out of the hole 

Prevention of 
Swabbing and 
Surging while 
Drilling 

Prevention 
Very 
Good 

Tool Pusher 
• 311-A-001 Drilling Control 

Loss of  
circulation or 
returns 

Prevention of lost 
circulation /  
returns 

Elimination 
Very 
Good 

Driller 
• 311-A-001 Drilling Control 

Entrained Gas 
in the Mud 

System 

Operate Degasser 
while drilling in 
Hydrocarbons 
zones 

Prevention 
Very 
Good 

Tool Pusher • 336-A-200 Mud Gas Separator 

Follow procedure 
for clearing of 
trapped gas 

Prevention Good Driller   

Secondary Well Control Prevention 
Very 
Good 

Driller 
• 311-A-001 Drilling Control 
• 3D71101 Cement Unit Package  

(3rd Party)* 

H2S  
Conditions 

Rig and  
Equipment  
Selection for H2S 
Conditions 

Reduction 
Very 
Good 

OIM /  
Company 
Man 

• 811-A-120 H2S Detection System 

Hazardous Zone Management Control Good OIM 
• 851 Hazardous areas Hazardous (Ex) 

Equipment 

  

Ignition of Flammable Oils During Galley Operations 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Maintenance and Inspection Program Prevention Good 

Technical 

Section 
Leader 

  

Correct Disposal of Waste Oil Prevention Good 
Third Party 
Contractor 

  

  

Spreading of the fire to other Area's 
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Residual   

D4 Asset 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Emergency Shutdown System Reduction 
Very 
Good 

OIM 

• 812-A-001 Emergency Shutdown System 
• 812-A-020 ESD Pushbuttons 
• 812-XC-001 Field Station Control Cabinet 

Passive Fire / Explosion Protection Mitigation 
Very 
Good 

Design  
Authority 

• 425-A-203 Lighting Signal Columns 
• 51 Bulkheads and Windows 
• 513-A-120 Weathertight & GasTight Doors 
• 514-A-103 & 513-A-130 Fire Retardant 

Doors 
• 875-A-130 & 875-A-203 Lighting 
Emergency Boards 
• 875-A-130 & 875-A-203 & 425-A-203 
Emergency Lighting and Lighting Signal 
Columns 

Active Fire Protection Mitigation 
Very 
Good 

OIM 

• 3D9302001 to 3D9302006 Foam Stations 
• 425-A-216 & 425-A-217 & 425-A-220 & 
425-A-221 Muster Stations 
• 505-A-100 Fire Lockers, Firemen suits & 
equipment 
• 505-A-420 SCBA'S 
• 505-A-510 & 505-A-520 & 505-A-530 

Portable extinguishers 
• 575-A-101 & 575-A-201 & 571-A-800 Fire 
Dampers 
• 811-A-001 Fire Detection Panel 
• 811-A-002 Fire Detection Loops 
• 813-A-003 Fire Fighting - Watermist 
• 813-A-106 Fire Hydrants 

• 813-P-112 & 813-P-122 & 813-P-123 Fire 
Pumps 
• 815-A-100 to 815-A-400 Main CO2 and  
Local Systems 
• 816-A-300 Helideck Foam System 

Emergency Response Process EER 
Very 
Good 

OIM 

• 253-A-110 Accommodation 
• 422-ET-201 to 422-ET-209 Portable VHF 
• 425-A-100 to 425-A-102 PA/GA system 
A&B 

• 425-A-200 General alarm system 

  

Personnel Impacted by the Fire (Heat, Smoke) 

Residual   

D1 People 

D1 Reputation 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Shutdown affected area Prevention Good OIM 

• 575-A-101 & 575-A-201 & 571-A-800 Fire 
Dampers 

• 811-A-001 Fire Detection Panel 
• 811-A-002 Fire Detection Loops 
• 812-A-001 Emergency Shutdown System 
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Active Fire Protection Mitigation 
Very 
Good 

OIM 

• 3D9302001 to 3D9302006 Foam Stations 
• 425-A-216 & 425-A-217 & 425-A-220 & 
425-A-221 Muster Stations 

• 505-A-100 Fire Lockers, Firemen suits & 
equipment 
• 505-A-420 SCBA'S 
• 505-A-510 & 505-A-520 & 505-A-530 
Portable extinguishers 
• 575-A-101 & 575-A-201 & 571-A-800 Fire 
Dampers 

• 811-A-001 Fire Detection Panel 
• 811-A-002 Fire Detection Loops 
• 813-A-003 Fire Fighting - Watermist 
• 813-A-106 Fire Hydrants 
• 813-P-112 & 813-P-122 & 813-P-123 Fire 
Pumps 
• 815-A-100 to 815-A-400 Main CO2 and  

Local Systems 
• 816-A-300 Helideck Foam System 

Emergency Response Process EER 
Very 
Good 

OIM 

• 253-A-110 Accommodation 

• 411-A-001 Radar/DCU Units 
• 421-AA-101 & 421-AA-102 GMDSS 
• 422-ET-201 to 422-ET-209 Portable VHF 
• 425-A-100 to 425-A-102 PA/GA system 
A&B 

• 425-A-200 General alarm system 
• 425-A-203 Lighting Signal Columns 

• 425-A-216 & 425-A-217 & 425-A-220 & 
425-A-221 Muster Stations 
• 501-A-100 to 501-A-600 Lifeboats 1-6 
• 501-A-140 to 501-A-640 & 501-A-141 to 
501-A-641 Davits Winch and Assembly 
• 502-A-001 Liferafts 
• 503-A-301 Lifebuoys & Jacobs Ladders 

• 503-A-302 Lifejackets 
• 503-A-304 & 503-A-305 Lifesaving, Safety 
& Emergency Equipment 
• 505-A-420 SCBA'S 
• 812-A-001 Emergency Shutdown System 
• 875-A-130 & 875-A-203 Lighting  
Emergency Boards 
• 875-A-130 & 875-A-203 & 425-A-203 

Emergency Lighting and Lighting Signal  
Columns 

  

Total Power Failure 

Residual   

D4 Asset 

D5 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Passive Fire / Explosion Protection Mitigation 
Very 
Good 

Design  
Authority 

• 425-A-203 Lighting Signal Columns 
• 51 Bulkheads and Windows 
• 513-A-120 Weathertight & GasTight Doors 
• 514-A-103 & 513-A-130 Fire Retardant 
Doors 
• 875-A-130 & 875-A-203 Lighting  
Emergency Boards 

• 875-A-130 & 875-A-203 & 425-A-203 
Emergency Lighting and Lighting Signal  
Columns 
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Back-up Emergency Power  
(Redundancy of Main Equipment /  

Emergency Power Provisions) 

Control 
Very 
Good 

OIM 

• 651-A-011 & 651-A-012 & 651-A-031 to 
651-A-034 Main Diesel Engines 

• 651-A-013 & 651-A-014 & 651-A-033 & 
651-A-034 & 651-A-053 & 651-A-054 Main 
Generators 
• 665-A-100 Emergency diesel engine 
• 665-A-200 Emergency Generator 
• 866-UB-101 to 866-UB-131 Batteries and 
Chargers 

• 866-A-131 Batteries Nav Aids 

UPS Management Control 
Very 
Good 

Technical 
Section 
Leader 

• 866-A-128 to 866-A-130 UPSs 

• 866-UB-101 to 866-UB-131 Batteries and 
Chargers 
• 866-A-131 Batteries Nav Aids 
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Hazard H-05 Explosives (e.g., Perforating Gun Charges) 

Top event Explosion on the Rig 

  

Storage and transportation of explosives 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Designated storage area Prevention 
Very 
Good 

OIM   

  

Electrical Interference with Explosives 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Explosives, hazardous storage areas 
and radio silence procedure 

Prevention 
Very 
Good 

OIM   

Electrical Isolation of Equipment (in-

cluding lightning protection) 
Prevention 

Very 

Good 

Technical 
Section 
Leader 

• 852 Lightning protection 

Control of Work process Prevention 
Very 
Good 

OIM  

  

Heat Exposure (e.g. Fire, Hot Work) 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Control of Work process Prevention 
Very 
Good 

OIM  

  

Running or Retrieving Guns 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Detonation of Guns at required 
Depth 

Prevention 
Very 
Good 

Well Test  
Supervisor 

  

Control of Work process Prevention 
Very 
Good 

OIM  

  

Personnel Impacted by Projectiles 

Residual   

E1 People 

E1 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Restricted Access Reduction 
Very 
Good 

Driller   
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Emergency Response Process EER 
Very 

Good 
OIM 

• 253-A-110 Accommodation 
• 422-ET-201 to 422-ET-209 Portable VHF 
• 425-A-100 to 425-A-102 PA/GA system 

A&B 
• 425-A-200 General alarm system 
• 812-A-001 Emergency Shutdown System 

  

Impact Critical Systems / Structure 

Residual   

E4 Asset 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Passive Fire / Explosion Protection Mitigation 
Very 
Good 

Design  
Authority 

• 425-A-203 Lighting Signal Columns 
• 51 Bulkheads and Windows 
• 513-A-120 Weathertight & GasTight Doors 
• 514-A-103 & 513-A-130 Fire Retardant 
Doors 
• 875-A-130 & 875-A-203 Lighting  
Emergency Boards 

• 875-A-130 & 875-A-203 & 425-A-203 
Emergency Lighting and Lighting Signal  
Columns 

Emergency Response Process EER 
Very 

Good 
OIM 

• 422-ET-201 to 422-ET-209 Portable VHF 
• 425-A-100 to 425-A-102 PA/GA system 

A&B 
• 425-A-200 General alarm system 
• 425-A-203 Lighting Signal Columns 
• 812-A-001 Emergency Shutdown System 
• 875-A-130 & 875-A-203 Lighting  
Emergency Boards 
• 875-A-130 & 875-A-203 & 425-A-203 

Emergency Lighting and Lighting Signal  
Columns 
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Hazard H-06 Objects Lifted at Height - Crane / Deck 

Top event Dropped Object 

  

Crane Failure 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Maintain Crane Condition Prevention 
Very 
Good 

Technical 
Section 

Leader 

• 253-A-108 Cranes & Riser Bridge Cranes 
• 361-A-600 Helideck Crane 
• 362-A-100 Riser Gantry Crane 
• 851-A-151 Deck Cranes 

Design load specification Prevention 
Very 
Good 

Manufacturer 

• 253-A-108 Cranes & Riser Bridge Cranes 
• 361-A-600 Helideck Crane 
• 362-A-100 Riser Gantry Crane 
• 851-A-151 Deck Cranes 

Crane overload protection Control 
Very 
Good 

Technical 
Section 
Leader 

• 253-A-108 Cranes & Riser Bridge Cranes 
• 361-A-600 Helideck Crane 
• 362-A-100 Riser Gantry Crane 
• 851-A-151 Deck Cranes 

  

Cable Failure 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Maintain Integrity of the Crane Cable Prevention 
Very 
Good 

Marine  
Section 
Leader 

• 253-A-108 Cranes & Riser Bridge Cranes 
• 361-A-600 Helideck Crane 
• 362-A-100 Riser Gantry Crane 

• 851-A-151 Deck Cranes 

Design load specification Prevention 
Very 
Good 

Manufacturer 

• 253-A-108 Cranes & Riser Bridge Cranes 
• 361-A-600 Helideck Crane 
• 362-A-100 Riser Gantry Crane 
• 851-A-151 Deck Cranes 

Crane overload protection Control 
Very 
Good 

Technical 
Section 

Leader 

• 253-A-108 Cranes & Riser Bridge Cranes 
• 361-A-600 Helideck Crane 
• 362-A-100 Riser Gantry Crane 
• 851-A-151 Deck Cranes 

  

Failure of Lifting Gear 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Maintain Integrity of the Lifting Gear Prevention 
Very 
Good 

Marine  
Section 
Leader 

 

Selection of proper lifting gear for 
the load 

Prevention 
Very 
Good 

Marine  
Section 
Leader 

 

  

Incorrect rigging of the Load 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Selection of proper lifting gear for 

the load 
Prevention 

Very 

Good 

Marine  
Section 
Leader 

 



 
West Saturn MAHRA Report 

Appendix B 

 

Iss 01 / Rev 01 Hard copies are not controlled Page 23 of 57 

Rev Date: 14th February 2018 Major Accident Hazard Risk Assessment (MAHRA) 
 

Rigging of the load according to the 
lift plan / rigging procedures 

Prevention 
Very 
Good 

Deck Pusher 

• 253-A-108 Cranes & Riser Bridge Cranes 
• 361-A-600 Helideck Crane 
• 362-A-100 Riser Gantry Crane 

• 851-A-151 Deck Cranes 

Pre-lift load inspections Detection 
Very 
Good 

Deck Pusher 

• 253-A-108 Cranes & Riser Bridge Cranes 
• 361-A-600 Helideck Crane 
• 362-A-100 Riser Gantry Crane 
• 851-A-151 Deck Cranes 

  

Error while Operating the Crane 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Operate the crane in accordance with 
requirements 

Prevention 
Very 
Good 

Crane  
Operator 

• 253-A-108 Cranes & Riser Bridge Cranes 
• 361-A-600 Helideck Crane 
• 362-A-100 Riser Gantry Crane 
• 851-A-151 Deck Cranes 

Crane operator fitness for duty Prevention 
Very 
Good 

OIM   

Use of banksman for all lifts Control Good Deck Pusher   

  

Operations Exposed to Extreme Weather 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Stop Work when exceeding lifting 

Limits 
Prevention 

Very 

Good 

Crane  

Operator 

• 422-ET-201 to 422-ET-209 Portable VHF 

• 417-YR-200 Weather Facsimile 

Heading Management Prevention 
Very 
Good 

OIM 
• 408-A-100 DP Operator Stations 
• 635-A-100 to 635-A-600 Thrusters 1-6 

  

Impact to Personnel from Dropped Object 

Residual   

D1 People 

D1 Reputation 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Prohibit / Control access below the 
load path 

Reduction 
Very 
Good 

Crane  
Operator 

 

Emergency Response Process EER 
Very 
Good 

OIM 

• 422-ET-201 to 422-ET-209 Portable VHF 

• 425-A-100 to 425-A-102 PA/GA system 
A&B 
• 425-A-200 General alarm system 

  

Divers under water struck by object 

Residual   

E1 People 

E1 Reputation 
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Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Prohibition of outboard lifting while 
diving 

Elimination 
Very 
Good 

OIM   

Emergency Response Process EER 
Very 
Good 

OIM 

• 422-ET-201 to 422-ET-209 Portable VHF 

• 425-A-100 to 425-A-102 PA/GA system 
A&B 
• 425-A-200 General alarm system 
• 503-A-101 & 2252169-24322 FRC 
• 503-A-104 Davit FRC 
• 503-A-301 Lifebuoys & Jacobs Ladders 

  

Load impacts Equipment on the Rig 

Residual   

C5 Asset 

C5 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Designated Load Path Reduction 
Very 
Good 

Marine  
Section 
Leader 

  

Critical Equipment placed in  
protected location 

Reduction 
Very 
Good 

Deck Pusher   

Prohibition of lifting over live  
(hydrocarbon bearing) equipment  

Reduction 
Very 
Good 

OIM   

Prohibition of lifting over wireline  
operations 

Reduction 
Very 
Good 

OIM   

Impact Response EER 
Very 
Good 

OIM   

  

Load Impacts Rig 

Residual   

C5 Asset 

C5 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Designated Load Path Reduction 
Very 
Good 

Marine  
Section 
Leader 

  

  

Load Impacts Subsea Infrastructure / Equipment 

Residual   

E2 Environment 

E4 Asset 
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E3 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Controlled Shutdown of Drilling  
Operations 

EER 
Very 
Good 

Drilling  
Section 

Leader 

• 311-A-001 Drilling Control 
• 422-ET-201 to 422-ET-209 Portable VHF 

• 812-A-001 Emergency Shutdown System 

Emergency Shutdown of Subsea  
infrastructure 

EER 
Very 
Good 

Company 
Man 

  

  

Load Drops on adjacent Vessel or Facility 

Residual   

D1 People 

D3 Environment 

D4 Asset 

D5 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Limit time and height (load path) 
equipment is suspended over vessel 
or facility while offloading 

Reduction 
Very 

Good 

Crane  

Operator 
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Hazard H-07 Objects Lifted at Height - Derrick / Drill Floor 

Top event Dropped Object 

  

Drawworks Mechanical Failure 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Ensure integrity of the Draw Works Prevention 
Very 

Good 
Tool Pusher 

• 317-A-100 Dead Line Anchor 

• 317-A-200 Drill Line 

Activation of the Emergency Brakes Control 
Very 
Good 

Driller  

  

Derrick Structural and Fixed Equipment Mechanical Failure 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Ensure integrity of the Derrick  
Structural and Fixed equipment 

Prevention 
Very 
Good 

Tool Pusher 

• 302-A-310 & 302-A-320 Crown Block 
• 303-A-001 Travelling Block 

• 317-A-100 Dead Line Anchor 
• 317-A-200 Drill Line 
• 851-A-314 & 851-A-112 Derrick 
• 313-A-100 Top Drive 

Control load during drilling  
operations 

Control 
Very 
Good 

Driller 
• 317-A-100 Dead Line Anchor 
• 317-A-200 Drill Line 
• 313-A-100 Top Drive 

  

Failure of the Drill Line 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Ensure Integrity of the Drill Line Prevention 
Very 
Good 

Tool Pusher • 317-A-200 Drill Line 

Lifting equipment overload protection Prevention 
Very 
Good 

Drilling  
Section 
Leader 

• 313-A-100 Top Drive 

  

Incorrect Rigging of the Load 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Rigging of the load according to the 
procedures 

Prevention Good Driller   

Pre-lift load inspections Detection Good Driller  

  

Error while Operating the Lifting Equipment 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Operate the lifting equipment in  
accordance with requirements 

Prevention Good Tool Pusher   
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Failure of Load Path Equipment 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Ensure integrity of the Derrick  
Structural and Fixed equipment 

Prevention 
Very 
Good 

Tool Pusher 

• 302-A-310 & 302-A-320 Crown Block 

• 303-A-001 Travelling Block 
• 317-A-100 Dead Line Anchor 
• 317-A-200 Drill Line 
• 851-A-314 & 851-A-112 Derrick 
• 313-A-100 Top Drive 

Ensure integrity of Derrick Moving 
equipment 

Prevention 
Very 
Good 

Tool Pusher 

• 302-A-100 Active Heave Compensator 
• 302-A-200 Crown Mounted Compensator 
• 317-A-100 Dead Line Anchor 

• 317-A-200 Drill Line 
• 365-A-300 Manrider Winches 

  

Impact to Personnel from Dropped Object 

Residual   

D1 People 

D1 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Prohibit / Control access below the 
load path 

Reduction 
Very 
Good 

Driller  

Activation of the Emergency Brakes Control 
Very 
Good 

Driller   

Emergency Response Process EER 
Very 
Good 

OIM 
• 422-ET-201 to 422-ET-209 Portable VHF 
• 425-A-100 to 425-A-102 PA/GA system 
A&B 

  

Secondary Well Control Equipment damaged by Dropped Object 

Residual   

D4 Environment 

D4 Asset 

D5 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Activation of the Emergency Brakes Control 
Very 

Good 
Driller   

  

Load Impacts Rig 

Residual   

C5 Asset 

C5 Reputation 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 
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Activation of the Emergency Brakes Control 
Very 
Good 

Driller   

Impact Response EER 
Very 
Good 

OIM   

  

Load Impacts Subsea Infrastructure / Equipment 

Residual   

D2 Environment 

D4 Asset 

D3 Reputation 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Safe Handling Zone Reduction Good OIM / Client   

Activation of the Emergency Brakes Control 
Very 
Good 

Driller   
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Hazard H-08 Vessel on Location 

Top event Loss of Station Keeping 

  

Drift-off 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Operating the DP System Prevention 
Very 
Good 

Dynamic  
Positioning 

Operator 

• 408-A-100 DP Operator Stations 
• 635-A-100 to 635-A-600 Thrusters 1-6 
• 651-A-011 & 651-A-012 & 651-A-031 to 
651-A-034 Main Diesel Engines 

• 651-A-013 & 651-A-014 & 651-A-033 & 
651-A-034 & 651-A-053 & 651-A-054 Main 
Generators 

Power Failure 
Redundancy of 
station-keeping 

Mitigation 
Very 
Good 

Technical 
Section 
Leader 

• 408-A-100 DP Operator Stations 
• 635-A-100 to 635-A-600 Thrusters 1-6 
• 665-A-100 Emergency diesel engine 
• 665-A-200 Emergency Generator 
• 866-A-101 UPS DP System 

  

Drive-off 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Operator Intervention (e.g. de-select 

reference system or thruster) 
Prevention 

Very 

Good 
OIM 

• 408-A-100 DP Operator Stations 
• 635-A-100 to 635-A-600 Thrusters 1-6 
• 812-A-001 Emergency Shutdown System 

  

Operations Exposed to Extreme Weather 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Stop Work when exceeding DP  
Capability 

Prevention 
Very 
Good 

OIM 

• 417-YR-300 NAVTEX receiver 
• 422-ET-201 to 422-ET-209 Portable VHF 
• 417-YR-200 Weather Facsimile 

Heading Management Prevention 
Very 
Good 

OIM 
• 408-A-100 DP Operator Stations 
• 635-A-100 to 635-A-600 Thrusters 1-6 

  

Vessel Collision 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Rig Designed for impact scenario's Prevention 
Very 
Good 

Design  
Authority 

• 2 Hull and Structure 
• 253-A-110 Accommodation 

  

Riser Failure 

Residual   

D2 Environment 

D2 Asset 

D5 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 
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Monitor Watch Circle Detection Good OIM 
• 335-A-110 & 335-A-120 Marine Riser  
System 
• 408-A-100 DP Operator Stations 

Emergency Disconnect / Secure Well 
and Rig Move off location 

EER 
Very 
Good 

OIM 

• 311-A-001 Drilling Control 
• 331-A-110 & 331-2-A-110 LMRP Connector 
• 331-A-200 & 331-2-A-200 Lower BOP 
Stack & Some Components 
• 331-PC-100 & 331-PC-110 &  

331-2-PC-100 & 331-2-PC-110 Annulars 
• 331-XX-035 & 331-2-XX-035 Wellhead 
Connector 
• 332-A-100 Conduit and Hotline 
• 332-A-200 & 332-2-A-200 PODs, BOP 
Control 
• 332-A-900 Reels Mux Cable 

• 332-IP-100 BOP Control Panels 

• 335-A-110 & 335-A-120 Marine Riser 
System 
• 3D32206 BOP HPUs 
• 408-A-100 DP Operator Stations 
• 635-A-100 to 635-A-600 Thrusters 1-6 
• 812-A-001 Emergency Shutdown System 

  

Subsea Equipment impacting Subsea Infrastructure 

Residual   

D2 Environment 

D2 Asset 

D5 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Attending Vessel or other Vessel in 
the Area Render Assistance 

Reduction Good OIM • 422-ET-201 to 422-ET-209 Portable VHF 

Notification of Adjacent Facility Mitigation 
Very 

Good 
OIM • 422-ET-201 to 422-ET-209 Portable VHF 

  

Collision with adjacent Facility 

Residual   

D4 People 

D3 Environment 

D3 Asset 

D4 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Attending Vessel or other Vessel in 
the Area Render Assistance 

Reduction Good OIM • 422-ET-201 to 422-ET-209 Portable VHF 

Use of Thrusters to avoid collision Control 
Very 
Good 

OIM 
• 408-A-100 DP Operator Stations 
• 635-A-100 to 635-A-600 Thrusters 1-6 

Follow Escape Route EER 
Very 
Good 

OIM   

Notification of Adjacent Facility Mitigation 
Very 
Good 

OIM • 422-ET-201 to 422-ET-209 Portable VHF 
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Impact Response EER 
Very 
Good 

OIM   

Emergency Response Process EER 
Very 
Good 

OIM 

• 422-ET-201 to 422-ET-209 Portable VHF 
• 425-A-100 to 425-A-102 PA/GA system 
A&B 
• 425-A-200 General alarm system 
• 812-A-001 Emergency Shutdown System 
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Hazard H-09 Air Traffic 

Top event Loss of Control over Helicopter 

  

Mechanical Failure on Helicopter 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Selection of Helicopter Operator Reduction 
Very 
Good 

Client   

Assessment of Weights and  
Manifesting 

Prevention Good 
Radio Room 
Operator 

  

Preflight Checks by Pilots Detection Good 
Contractor 
Organisation 

  

Quality Assurance of Heli Fuel Prevention Good 
Shore Based 
Management 
/ Client 

  

  

Flight path obstructed 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Designated Approach Path/Angle  Elimination 
Very 
Good 

Helicopter 
Landing  

Officer 

• 417-YR-100 Helideck Monitoring 

Stop lifting operations during  
Helicopter approach 

Prevention Good 
Helicopter 
Landing  
Officer 

• 422-ET-201 to 422-ET-209 Portable VHF 

Inspection of Helideck to remove  

debris and objects 
Elimination 

Very 

Good 

Helicopter 
Landing  
Officer 

• 417-YR-100 Helideck Monitoring 

• 566-A-100 Helicopter Platform Deck 

  

Pilot Error 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Training and Competency of  
Helicopter crew 

Reduction Good 
Contractor 
Organisation 

  

Pilots fitness for Duty Reduction Good 
Contractor 
Organisation 

  

Policy of 2 pilots on Flights Reduction 
Very 

Good 

Contractor 

Organisation 
  

  

Weather Conditions (e.g. visibility, turbulence, high winds) 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 
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Stop Helicopter Operations Prevention Good 
Contractor 
Organisation 

• 417-YR-100 Helideck Monitoring 
• 417-YR-300 NAVTEX receiver 

• 417-YR-200 Weather Facsimile 

Emergency 
Flight in  
Marginal  
Conditions 

Preflight Briefing 
for Pilots 

Reduction Good 
Contractor 
Organisation 

  

Training and 
Competency of 
Helicopter crew 

Reduction Good 
Contractor 

Organisation 
  

Visibility of the Rig - Helicopter  
Beacon / Lighting 

Prevention 
Very 
Good 

Helicopter 
Landing  

Officer 

• 566-A-100 Helicopter Platform Deck 
• 566-A-400 Helicopter Platform Lighting 

  

Helideck unavailable / poor condition 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Inspection of Helideck to remove  
debris and objects 

Elimination 
Very 
Good 

Helicopter 
Landing  
Officer 

• 417-YR-100 Helideck Monitoring 
• 566-A-100 Helicopter Platform Deck 

Landing on alternate location, when 
necessary 

Prevention Good 
Contractor 
Organisation 

• 417-YR-100 Helideck Monitoring 

  

Helicopter impacts on Rig Structure 

Residual   

D1 People 

D4 Environment 

D3 Asset 

D1 Reputation 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Emergency Response Process EER 
Very 
Good 

OIM 

• 253-A-110 Accommodation 
• 422-ET-201 to 422-ET-209 Portable VHF 
• 425-A-100 to 425-A-102 PA/GA system 
A&B 

• 425-A-200 General alarm system 
• 425-A-203 Lighting Signal Columns 
• 812-A-001 Emergency Shutdown System 
• 875-A-130 & 875-A-203 Lighting  
Emergency Boards 
• 875-A-130 & 875-A-203 & 425-A-203 
Emergency Lighting and Lighting Signal  

Columns 

  

Fire / Explosion on the Rig 

Residual   

D1 People 

D1 Environment 

D1 Asset 

D1 Reputation 
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Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Passive Fire / Explosion Protection Mitigation 
Very 

Good 

Design  

Authority 

• 425-A-203 Lighting Signal Columns 
• 51 Bulkheads and Windows 
• 513-A-120 Weathertight & GasTight Doors 
• 514-A-103 & 513-A-130 Fire Retardant 
Doors 

• 875-A-130 & 875-A-203 Lighting  
Emergency Boards 
• 875-A-130 & 875-A-203 & 425-A-203 
Emergency Lighting and Lighting Signal  
Columns 

Secure Well and prepare for  
disconnect 

EER 
Very 
Good 

OIM 

• 311-A-001 Drilling Control 
• 331-A-110 & 331-2-A-110 LMRP Connector 
• 331-A-200 & 331-2-A-200 Lower BOP 
Stack & Some Components 
• 331-PC-100 & 331-PC-110 &  
331-2-PC-100 & 331-2-PC-110 Annulars 

• 331-XX-035 & 331-2-XX-035 Wellhead 
Connector 
• 332-A-100 Conduit and Hotline 
• 332-A-200 & 332-2-A-200 PODs, BOP 
Control 
• 332-A-900 Reels Mux Cable 
• 332-IP-100 BOP Control Panels 

• 3D32206 BOP HPUs 
• 812-A-001 Emergency Shutdown System 

Active Fire Protection Mitigation 
Very 
Good 

OIM 

• 3D9302001 to 3D9302006 Foam Stations 
• 425-A-216 & 425-A-217 & 425-A-220 & 
425-A-221 Muster Stations 
• 505-A-100 Fire Lockers, Firemen suits & 

equipment 
• 505-A-420 SCBA'S 
• 505-A-510 & 505-A-520 & 505-A-530 
Portable extinguishers 
• 575-A-101 & 575-A-201 & 571-A-800 Fire 
Dampers 
• 811-A-001 Fire Detection Panel 

• 811-A-002 Fire Detection Loops 
• 813-A-003 Fire Fighting - Watermist 
• 813-A-106 Fire Hydrants 
• 813-P-112 & 813-P-122 & 813-P-123 Fire 
Pumps 
• 815-A-100 to 815-A-400 Main CO2 and  
Local Systems 

• 816-A-300 Helideck Foam System 
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Emergency Response Process EER 
Very 
Good 

OIM 

• 253-A-110 Accommodation 
• 411-A-001 Radar/DCU Units 

• 421-AA-101 & 421-AA-102 GMDSS 
• 422-ET-201 to 422-ET-209 Portable VHF 
• 425-A-100 to 425-A-102 PA/GA system 
A&B 
• 425-A-200 General alarm system 
• 425-A-203 Lighting Signal Columns 
• 425-A-216 & 425-A-217 & 425-A-220 & 

425-A-221 Muster Stations 
• 501-A-100 to 501-A-600 Lifeboats 1-6 
• 501-A-140 to 501-A-640 & 501-A-141 to 
501-A-641 Davits Winch and Assembly 
• 502-A-001 Liferafts 
• 503-A-301 Lifebuoys & Jacobs Ladders 
• 503-A-302 Lifejackets 

• 503-A-304 & 503-A-305 Lifesaving, Safety 
& Emergency Equipment 
• 504-A-100 to 504-A-300 Stations, Kits, 
Rescue, Stretchers 
• 505-A-420 SCBA'S 
• 812-A-001 Emergency Shutdown System 
• 812-A-010 Emergency Shutdown Abandon 

Vessel 
• 812-A-020 ESD Pushbuttons 
• 812-XC-001 Field Station Control Cabinet 
• 875-A-130 & 875-A-203 Lighting  
Emergency Boards 

• 875-A-130 & 875-A-203 & 425-A-203 
Emergency Lighting and Lighting Signal  
Columns 

  

Impact on Personnel (Heli and Rig) 

Residual   

D1 People 

D1 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Heliguards and Crash Kits  Mitigation 
Very 

Good 

Marine  
Section 
Leader 

• 503-A-304 & 503-A-305 Lifesaving, Safety 
& Emergency Equipment 

• 505-A-100 Fire Lockers, Firemen suits & 
equipment 

Emergency Response Process EER 
Very 
Good 

OIM 

• 422-ET-201 to 422-ET-209 Portable VHF 
• 425-A-100 to 425-A-102 PA/GA system 
A&B 
• 425-A-200 General alarm system 

  

Helicopter Ditch into the Ocean 

Residual   

D3 People 

D4 Environment 

D1 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Aircraft Flotation / liferafts Mitigation 
Very 
Good 

Contractor 
Organisation 
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Emergency Response Process EER 
Very 
Good 

OIM 

• 422-ET-201 to 422-ET-209 Portable VHF 
• 425-A-100 to 425-A-102 PA/GA system 
A&B 
• 503-A-101 & 2252169-24322 FRC 
• 503-A-104 Davit FRC 
• 503-A-301 Lifebuoys & Jacobs Ladders 
• 503-A-302 Lifejackets 

• 503-A-304 & 503-A-305 Lifesaving, Safety 
& Emergency Equipment 
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Hazard H-10 Marine Traffic / Debris 

Top event Collision 

  

Support Vessels 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Customer Asset pre-selection process Reduction Good OIM   

Adhering to 500m practice Prevention 
Very 
Good 

Marine  
Section 

Leader 

• 422-ET-201 to 422-ET-209 Portable VHF 

  

General Marine Traffic 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Adhere to Current Maritime  

Regulations and Guidance 
Control 

Very 

Good 
OIM   

Establish Exclusion Zone Control 
Very 
Good 

OIM   

Collision Avoidance Prevention 
Very 
Good 

OIM 
• 417-KX-100 Master Clock System 
• 417-YK-500 AIS 
• 851-A-267 Nav Bridge 

Emergency Disconnect / Secure Well 
and Rig Move off location 

EER 
Very 
Good 

OIM 

• 311-A-001 Drilling Control 
• 331-A-110 & 331-2-A-110 LMRP Connector 
• 331-A-200 & 331-2-A-200 Lower BOP 
Stack & Some Components 
• 331-PC-100 & 331-PC-110 &  
331-2-PC-100 & 331-2-PC-110 Annulars 
• 331-XX-035 & 331-2-XX-035 Wellhead 

Connector 
• 332-A-100 Conduit and Hotline 
• 332-A-200 & 332-2-A-200 PODs, BOP  
Control 
• 332-A-900 Reels Mux Cable 
• 332-IP-100 BOP Control Panels 
• 335-A-110 & 335-A-120 Marine Riser  

System 

• 3D32206 BOP HPUs 
• 408-A-100 DP Operator Stations 
• 635-A-100 to 635-A-600 Thrusters 1-6 
• 812-A-001 Emergency Shutdown System 

  

Drifting Vessel 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Standby Vessel render assistance Reduction 
Very 
Good 

OIM • 422-ET-201 to 422-ET-209 Portable VHF 
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Emergency Disconnect / Secure Well 
and Rig Move off location 

EER 
Very 
Good 

OIM 

• 311-A-001 Drilling Control 
• 331-A-110 & 331-2-A-110 LMRP Connector 
• 331-A-200 & 331-2-A-200 Lower BOP 

Stack & Some Components 
• 331-PC-100 & 331-PC-110 &  
331-2-PC-100 & 331-2-PC-110 Annulars 
• 331-XX-035 & 331-2-XX-035 Wellhead 
Connector 
• 332-A-100 Conduit and Hotline 
• 332-A-200 & 332-2-A-200 PODs, BOP  

Control 
• 332-A-900 Reels Mux Cable 
• 332-IP-100 BOP Control Panels 
• 335-A-110 & 335-A-120 Marine Riser  
System 
• 3D32206 BOP HPUs 
• 408-A-100 DP Operator Stations 
• 635-A-100 to 635-A-600 Thrusters 1-6 

• 812-A-001 Emergency Shutdown System 

  

Riser Failure 

Residual   

D2 Environment 

D2 Asset 

D5 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Controlled Shutdown of Drilling  
Operations 

EER 
Very 
Good 

Drilling  
Section 
Leader 

• 311-A-001 Drilling Control 
• 422-ET-201 to 422-ET-209 Portable VHF 
• 812-A-001 Emergency Shutdown System 

  

Loss of Station Keeping 

Residual   

D4 Asset 

D4 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Rig Designed for impact scenario's Prevention 
Very 
Good 

Design  
Authority 

• 2 Hull and Structure 

  

Structural Failure  

Residual   

D3 Environment 

D3 Asset 

D4 Reputation 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Rig Designed for impact scenario's Prevention 
Very 
Good 

Design  
Authority 

• 2 Hull and Structure 

Impact Response EER Good OIM   
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Direct Impact on personnel 

Residual   

D4 People 

D5 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Secure Deck Loads Reduction Good 
Marine  
Section 

Leader 

  

Emergency Response Process EER 
Very 
Good 

OIM 

• 422-ET-201 to 422-ET-209 Portable VHF 
• 425-A-100 to 425-A-102 PA/GA system 
A&B 
• 425-A-200 General alarm system 

  

Fire / Explosion on the Rig 

Residual   

D1 People 

D1 Environment 

D1 Asset 

D1 Reputation 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Passive Fire / Explosion Protection Mitigation 
Very 
Good 

Design  
Authority 

• 425-A-203 Lighting Signal Columns 

• 51 Bulkheads and Windows 
• 513-A-120 Weathertight & GasTight Doors 

• 514-A-103 & 513-A-130 Fire Retardant 
Doors 
• 875-A-130 & 875-A-203 Lighting  
Emergency Boards 
• 875-A-130 & 875-A-203 & 425-A-203 
Emergency Lighting and Lighting Signal  

Columns 

Active Fire Protection Mitigation 
Very 

Good 
OIM 

• 3D9302001 to 3D9302006 Foam Stations 
• 425-A-216 & 425-A-217 & 425-A-220 & 
425-A-221 Muster Stations 
• 505-A-100 Fire Lockers, Firemen suits & 
equipment 

• 505-A-420 SCBA'S 
• 505-A-510 & 505-A-520 & 505-A-530 
Portable extinguishers 
• 575-A-101 & 575-A-201 & 571-A-800 Fire 
Dampers 

• 811-A-001 Fire Detection Panel 
• 811-A-002 Fire Detection Loops 
• 813-A-003 Fire Fighting - Watermist 

• 813-A-106 Fire Hydrants 
• 813-P-112 & 813-P-122 & 813-P-123 Fire 
Pumps 
• 815-A-100 to 815-A-400 Main CO2 and  
Local Systems 
• 816-A-300 Helideck Foam System 
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Emergency Response Process EER 
Very 
Good 

OIM 

• 253-A-110 Accommodation 
• 411-A-001 Radar/DCU Units 

• 421-AA-101 & 421-AA-102 GMDSS 
• 422-ET-201 to 422-ET-209 Portable VHF 
• 425-A-100 to 425-A-102 PA/GA system 
A&B 
• 425-A-200 General alarm system 
• 425-A-203 Lighting Signal Columns 
• 425-A-216 & 425-A-217 & 425-A-220 & 

425-A-221 Muster Stations 
• 501-A-100 to 501-A-600 Lifeboats 1-6 
• 501-A-140 to 501-A-640 & 501-A-141 to 
501-A-641 Davits Winch and Assembly 
• 502-A-001 Liferafts 
• 503-A-301 Lifebuoys & Jacobs Ladders 
• 503-A-302 Lifejackets 

• 503-A-304 & 503-A-305 Lifesaving, Safety 
& Emergency Equipment 
• 504-A-100 to 504-A-300 Stations, Kits, 
Rescue, Stretchers 
• 505-A-420 SCBA'S 
• 812-A-001 Emergency Shutdown System 
• 812-A-010 Emergency Shutdown Abandon 

Vessel 
• 812-A-020 ESD Pushbuttons 
• 812-XC-001 Field Station Control Cabinet 
• 875-A-130 & 875-A-203 Lighting  
Emergency Boards 

• 875-A-130 & 875-A-203 & 425-A-203 
Emergency Lighting and Lighting Signal  
Columns 
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Hazard H-11 Moving / Rotating / Pressurized Equipment 

Top event Mechanical Failure 

  

Incorrect Assembly / Installation 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Equipment Commissioning / Testing Reduction 
Very 
Good 

Technical 
Section 
Leader 

  

  

Integrity of Equipment not Maintained (Poor Inspection / Maintenance) 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Maintenance and Inspection Program Prevention 
Very 
Good 

Technical 
Section 
Leader 

  

Third party (Survey by Class)  
surveillance / verification 

Prevention 
Very 
Good 

OIM   

  

Operating outside Design Limits 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Application of operational procedures 
and limits 

Prevention Good 

Technical 

Section 
Leader 

  

Equipment instrumentation and  
limiting devices 

Prevention Good 
Technical 
Section 
Leader 

  

  

Direct Impact on personnel 

Residual   

D1 People 

D1 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Pressure Relief Valves Reduction 
Very 
Good 

Technical 
Section 
Leader 

• 314-PSV-001 to 314-PSV-064 &  

315-PSV-001 to 315-PSV-024 & 332, 334, 
335, 336 and others Pressure Safety valves 
Accumulators, Compressors, APVs and  
others 
• 325-A-012 Mud Pump PRVs 
• 325-PSV-691 & 325-PSV-791 & others 
Pressure Relief valves – Compressors  

(service air), SP Manifold and others 

Emergency Shutdown System Reduction 
Very 
Good 

OIM 

• 812-A-001 Emergency Shutdown System 
• 812-A-020 ESD Pushbuttons 
• 812-XC-001 Field Station Control Cabinet 

Emergency Response Process EER 
Very 
Good 

OIM 

• 422-ET-201 to 422-ET-209 Portable VHF 
• 425-A-100 to 425-A-102 PA/GA system 
A&B 
• 425-A-200 General alarm system 
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Impact Critical Systems / Structure 

Residual   

D5 Asset 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Emergency Shutdown System Reduction 
Very 
Good 

OIM 
• 812-A-001 Emergency Shutdown System 
• 812-A-020 ESD Pushbuttons 

• 812-XC-001 Field Station Control Cabinet 

Impact Response EER 
Very 

Good 
OIM   
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Hazard H-12 Asphyxiates (e.g., Inerting Gases) 

Top event Personnel Exposure to Hazardous Atmosphere 

  

Low oxygen Level within Confined Space 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Maintain Adequate / Appropriate 

Ventilation 
Elimination 

Very 

Good 

Section  

Leaders 
• 503-A-306 Portable Gas Detectors 

Availability of breathing apparatus Prevention 
Very 

Good 

Marine  
Section 
Leader 

• 505-A-420 SCBA'S 

Restrict Access Control 
Very 

Good 
OIM  

  

Inflow of Toxic or Flammable Gas during Confined Space Entry 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Maintain Adequate / Appropriate 
Ventilation 

Elimination 
Very 
Good 

Section  
Leaders 

• 503-A-306 Portable Gas Detectors 

Isolation of Confined Space Reduction 
Very 
Good 

OIM   

Availability of breathing apparatus Prevention 
Very 
Good 

Marine  
Section 
Leader 

• 505-A-420 SCBA'S 

  

Sludge or Residue omitting Toxic / Flammable Gas during Confined Space Entry 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Maintain Adequate / Appropriate 
Ventilation 

Elimination 
Very 
Good 

Section  
Leaders 

• 503-A-306 Portable Gas Detectors 

Work Method Prevention Good OIM   

Availability of breathing apparatus Prevention 
Very 

Good 

Marine  
Section 
Leader 

• 505-A-420 SCBA'S 

  

Gas Release on the Facility 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Evacuate affected area EER Good OIM 

• 422-ET-201 to 422-ET-209 Portable VHF 
• 425-A-100 to 425-A-102 PA/GA system 

A&B 
• 425-A-200 General alarm system 
• 425-A-216 & 425-A-217 & 425-A-220 & 
425-A-221 Muster Stations 
• 811-A-120 H2S Detection System 
• 811-A-130 HC Detection System 

  

Asphyxiation 

Residual   
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D1 People 

D1 Reputation 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Availability of breathing apparatus Prevention 
Very 
Good 

Marine  
Section 
Leader 

• 505-A-420 SCBA'S 

Emergency Response Process EER 
Very 
Good 

OIM 

• 253-A-110 Accommodation 
• 422-ET-201 to 422-ET-209 Portable VHF 
• 425-A-100 to 425-A-102 PA/GA system 
A&B 
• 425-A-200 General alarm system 

• 425-A-216 & 425-A-217 & 425-A-220 & 
425-A-221 Muster Stations 
• 505-A-420 SCBA'S  
• 575-A-101 & 575-A-201 & 571-A-800 Fire 
Dampers 
• 812-A-001 Emergency Shutdown System 

  

Personnel Stranded in a Confined Space 

Residual   

D1 People 

D1 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Availability of breathing apparatus Prevention 
Very 
Good 

Marine  

Section 
Leader 

• 505-A-420 SCBA'S 

Confined Space Rescue EER 
Very 
Good 

Marine  
Section 
Leader 

• 505-A-420 SCBA'S 
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Hazard H-13 Floating Vessel 

Top event Loss of Stability 

  

Improper Ballasting 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Monitor and Operate Ballasting  
System 

Prevention 
Very 
Good 

Marine  
Section 
Leader 

• 285-A-100 Ballast Tank System 
• 425-XK-501 Ballast Control Console 
• 801-P-121 & 801-P-122 & 801-P-123  
Ballast water pumps 

Ballast Pump 
Failure 

Redundant  
equipment and 
control systems 

Control 
Very 

Good 

Technical 
Section 
Leader 

• 285-A-100 Ballast Tank System 

• 425-XK-501 Ballast Control Console 
• 801-P-121 & 801-P-122 & 801-P-123  
Ballast water pumps 
• 803-A-100 Bilge Tanks 
• 803-A-200 Bilge Piping & Valves 
• 803-A-330 Bilge Water Separator 
• 813-P-212 & 813-P-213 813-P-222 &  

813-P-232 Bilge Pumps 

Preventive and 
corrective 
maintenance  
according to 
Seadrill Asset 
Management  
System 

Prevention 
Very 

Good 

Technical 
Section 
Leader 

  

  

Unbalanced Deck Load 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Deck Load Management Prevention 
Very 
Good 

OIM   

  

Free surface effect of Liquids in Tank 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Rig designed for surface effect  
(e.g. subdivision of tanks, stability 
and freeboard) 

Elimination 
Very 
Good 

Design  
Authority 

  

Monitor and Operate Ballasting  
System 

Prevention 
Very 
Good 

Marine  
Section 
Leader 

• 285-A-100 Ballast Tank System 
• 425-XK-501 Ballast Control Console 
• 801-P-121 & 801-P-122 & 801-P-123  
Ballast water pumps 

  

Structural Failure 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Emergency Ballasting Prevention 
Very 
Good 

Marine  
Section 
Leader 

• 285-A-100 Ballast Tank System 
• 425-XK-501 Ballast Control Console 
• 801-P-121 & 801-P-122 & 801-P-123  
Ballast water pumps 

  

Operations Exposed to Extreme Weather 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 
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Stop Work when exceeding Stability 
Limits 

Prevention 
Very 
Good 

Marine  
Section 

Leader 

• 417-YR-200 Weather Facsimile 
• 417-YR-300 NAVTEX receiver 

• 422-ET-201 to 422-ET-209 Portable VHF 

Maintain Optimum Stability Intact Prevention 
Very 
Good 

Marine  
Section 
Leader 

• 285-A-100 Ballast Tank System 
• 425-XK-501 Ballast Control Console 
• 801-P-121 & 801-P-122 & 801-P-123 
Ballast water pumps 

• 803-A-100 Bilge Tanks 
• 803-A-200 Bilge Piping & Valves 
• 803-A-320 Oily Water Separator 
• 803-A-330 Bilge Water Separator 
• 813-P-212 & 813-P-213 813-P-222 &  
813-P-232 Bilge Pumps 

  

Hydrocarbon Gas Release beneath Rig 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Emergency Disconnect / Secure Well 
and Rig Move off location 

EER 
Very 
Good 

OIM 

• 311-A-001 Drilling Control 
• 331-A-110 & 331-2-A-110 LMRP Connector 
• 331-A-200 & 331-2-A-200 Lower BOP 
Stack & Some Components 

• 331-PC-100 & 331-PC-110 &  
331-2-PC-100 & 331-2-PC-110 Annulars 
• 331-XX-035 & 331-2-XX-035 Wellhead 
Connector 
• 332-A-100 Conduit and Hotline 
• 332-A-200 & 332-2-A-200 PODs, BOP  
Control 

• 332-A-900 Reels Mux Cable 
• 332-IP-100 BOP Control Panels 
• 335-A-110 & 335-A-120 Marine Riser  
System 
• 3D32206 BOP HPUs 
• 408-A-100 DP Operator Stations 
• 635-A-100 to 635-A-600 Thrusters 1-6 
• 812-A-001 Emergency Shutdown System 

  

Riser Failure 

Residual   

D2 Environment 

D2 Asset 

D5 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Emergency Disconnect / Secure Well 
and Rig Move off location 

EER 
Very 
Good 

OIM 

• 311-A-001 Drilling Control 
• 331-A-110 & 331-2-A-110 LMRP Connector 

• 331-A-200 & 331-2-A-200 Lower BOP 
Stack & Some Components 
• 331-PC-100 & 331-PC-110 &  
331-2-PC-100 & 331-2-PC-110 Annulars 
• 331-XX-035 & 331-2-XX-035 Wellhead 
Connector 
• 332-A-100 Conduit and Hotline 

• 332-A-200 & 332-2-A-200 PODs, BOP  

Control 
• 332-A-900 Reels Mux Cable 
• 332-IP-100 BOP Control Panels 
• 335-A-110 & 335-A-120 Marine Riser  
System 
• 3D32206 BOP HPUs 
• 408-A-100 DP Operator Stations 

• 635-A-100 to 635-A-600 Thrusters 1-6 
• 812-A-001 Emergency Shutdown System 
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Flooding / Capsize Rig 

Residual   

D1 People 

D3 Environment 

D1 Asset 

D1 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Watertight Integrity Reduction 
Very 

Good 
OIM 

• 2 Hull and Structure 
• 513-A-110 Watertight Doors 
• 513-A-120 Weathertight & GasTight Doors 

Emergency Ballasting Mitigation 
Very 
Good 

Marine  
Section 
Leader 

• 285-A-100 Ballast Tank System 
• 425-XK-501 Ballast Control Console 
• 801-P-121 & 801-P-122 & 801-P-123 
Ballast water pumps 

Emergency Response Process EER 
Very 
Good 

OIM 

• 421-AA-101 & 421-AA-102 GMDSS 
• 422-ET-201 to 422-ET-209 Portable VHF 

• 425-A-100 to 425-A-102 PA/GA system 
A&B 
• 425-A-200 General alarm system 

• 425-A-203 Lighting Signal Columns 
• 425-A-216 & 425-A-217 & 425-A-220 & 
425-A-221 Muster Stations 
• 501-A-100 to 501-A-600 Lifeboats 1-6 
• 501-A-140 to 501-A-640 & 501-A-141 to 

501-A-641 Davits Winch and Assembly 
• 502-A-001 Liferafts 
• 503-A-301 Lifebuoys & Jacobs Ladders 
• 503-A-302 Lifejackets 
• 503-A-304 & 503-A-305 Lifesaving, Safety 
& Emergency Equipment 
• 812-A-010 Emergency Shutdown Abandon 

Vessel 
• 875-A-130 & 875-A-203 Lighting  
Emergency Boards 
• 875-A-130 & 875-A-203 & 425-A-203 
Emergency Lighting and Lighting Signal  
Columns 

  

Personnel struck by Shifting Deck Load 

Residual   

D2 People 

D5 Reputation 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Secure Deck Loads Reduction Good 
Marine  
Section 
Leader 

  

Emergency Response Process EER 
Very 
Good 

OIM 
• 422-ET-201 to 422-ET-209 Portable VHF 
• 425-A-100 to 425-A-102 PA/GA system 
A&B 
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Hazard H-14 Structured Vessel 

Top event Structural Failure 

  

Progressive Structural Failure 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Rig Designed for progressive  
structural failure (Strength, Selection 
of Materials, Corrosion Allowance) 

Prevention 
Very 
Good 

Design  
Authority 

• 2 Hull and Structure 

• 253-A-105 Substructure 
• 253-A-110 Accommodation 
• 851-A-111 Drillfloor 
• 851-A-314 & 851-A-112 Derrick 

Structural Strength Maintained Prevention 
Very 
Good 

Marine  
Section 

Leader 

  

Rig Hull Protective Coating System Prevention 
Very 
Good 

OIM • 2 Hull and Structure 

Cathodic Protection Prevention 
Very 
Good 

Technical 
Section 
Leader 

 

Watertight Integrity Prevention 
Very 
Good 

OIM 
• 2 Hull and Structure 
• 513-A-110 Watertight Doors 

• 513-A-120 Weathertight & GasTight Doors 

  

Vessel Collision / Grounding of the Rig 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Rig Designed for impact scenario's Prevention 
Very 
Good 

Design  
Authority 

• 2 Hull and Structure 

Impact Response EER Good OIM   

  

Helicopter Collision 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Rig Designed for impact scenario's Prevention 
Very 
Good 

Design  
Authority 

• 2 Hull and Structure 
• 253-A-105 Substructure 
• 253-A-110 Accommodation 
• 851-A-111 Drillfloor 
• 851-A-314 & 851-A-112 Derrick 

Impact Response EER 
Very 
Good 

OIM   

  

Fire and Explosion 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 
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Passive Fire / Explosion Protection Mitigation 
Very 
Good 

Design  
Authority 

• 425-A-203 Lighting Signal Columns 
• 51 Bulkheads and Windows 

• 513-A-120 Weathertight & GasTight Doors 
• 514-A-103 & 513-A-130 Fire Retardant 
Doors 
• 875-A-130 & 875-A-203 Lighting  
Emergency Boards 
• 875-A-130 & 875-A-203 & 425-A-203 
Emergency Lighting and Lighting Signal  

Columns 

Active Fire Protection Mitigation 
Very 
Good 

OIM 

• 3D9302001 to 3D9302006 Foam Stations 

• 425-A-216 & 425-A-217 & 425-A-220 & 
425-A-221 Muster Stations 
• 505-A-100 Fire Lockers, Firemen suits & 
equipment 
• 505-A-420 SCBA'S 
• 505-A-510 & 505-A-520 & 505-A-530 
Portable extinguishers 
• 575-A-101 & 575-A-201 & 571-A-800 Fire 

Dampers 
• 811-A-001 Fire Detection Panel 
• 811-A-002 Fire Detection Loops 
• 813-A-003 Fire Fighting - Watermist 
• 813-A-106 Fire Hydrants 
• 813-P-112 & 813-P-122 & 813-P-123 Fire 
Pumps 

• 815-A-100 to 815-A-400 Main CO2 and  
Local Systems 
• 816-A-300 Helideck Foam System 

  

Uncontrolled Lifting Operations 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Rig Designed for impact scenario's Prevention 
Very 
Good 

Design  
Authority 

• 2 Hull and Structure 

• 253-A-105 Substructure 
• 253-A-110 Accommodation 
• 851-A-111 Drillfloor 
• 851-A-314 & 851-A-112 Derrick 

Impact Response EER 
Very 
Good 

OIM   

  

Operations Exposed to Extreme Weather 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Stop Work when exceeding Stability 
Limits 

Prevention 
Very 
Good 

Marine  
Section 
Leader 

• 417-YR-200 Weather Facsimile 
• 417-YR-300 NAVTEX receiver 
• 422-ET-201 to 422-ET-209 Portable VHF 

Maintain Optimum Stability Intact Prevention 
Very 

Good 

Marine  
Section 
Leader 

• 285-A-100 Ballast Tank System 
• 425-XK-501 Ballast Control Console 
• 801-P-121 & 801-P-122 & 801-P-123  
Ballast water pumps 
• 803-A-100 Bilge Tanks 

• 803-A-200 Bilge Piping & Valves 

• 803-A-320 Oily Water Separator 
• 803-A-330 Bilge Water Separator 
• 813-P-212 & 813-P-213 813-P-222 &  
813-P-232 Bilge Pumps 

  

Riser Failure 

Residual   
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D2 Environment 

D2 Asset 

D5 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Emergency Disconnect / Secure Well 
and Rig Move off location 

EER 
Very 
Good 

OIM 

• 311-A-001 Drilling Control 
• 331-A-110 & 331-2-A-110 LMRP Connector 
• 331-A-200 & 331-2-A-200 Lower BOP 
Stack & Some Components 
• 331-PC-100 & 331-PC-110 &  

331-2-PC-100 & 331-2-PC-110 Annulars 
• 331-XX-035 & 331-2-XX-035 Wellhead 
Connector 
• 332-A-100 Conduit and Hotline 
• 332-A-200 & 332-2-A-200 PODs, BOP  
Control 
• 332-A-900 Reels Mux Cable 

• 332-IP-100 BOP Control Panels 
• 335-A-110 & 335-A-120 Marine Riser  
System 

• 3D32206 BOP HPUs 
• 408-A-100 DP Operator Stations 
• 635-A-100 to 635-A-600 Thrusters 1-6 
• 812-A-001 Emergency Shutdown System 

  

Loss of Stability 

Residual   

D5 Asset 

D5 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Watertight Integrity Prevention 
Very 
Good 

OIM 

• 2 Hull and Structure 
• 513-A-110 Watertight Doors 

• 513-A-120 Weathertight & GasTight Doors 

Operation of bilge / ballast system Mitigation 
Very 
Good 

OIM 

• 285-A-100 Ballast Tank System 
• 425-XK-501 Ballast Control Console 
• 801-P-121 & 801-P-122 & 801-P-123 
Ballast water pumps 
• 803-A-100 Bilge Tanks 
• 803-A-200 Bilge Piping & Valves 

• 803-A-320 Oily Water Separator 
• 803-A-330 Bilge Water Separator 
• 813-P-212 & 813-P-213 813-P-222 &  
813-P-232 Bilge Pumps 

  

Direct Impact on personnel 

Residual   

D1 People 

D5 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Secure Deck Loads Reduction Good 
Marine  
Section 
Leader 

  

Emergency Response Process EER 
Very 
Good 

OIM 
• 422-ET-201 to 422-ET-209 Portable VHF 
• 425-A-100 to 425-A-102 PA/GA system 
A&B 
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Hazard H-15 Vessel Transit 

Top event Loss of Control during Transit 

  

Failure of Transit Plan 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Transit Plan developed to reflect 
transit requirements 

Prevention 
Very 
Good 

OIM   

Transit Plan Approval Prevention 
Very 
Good 

OIM   

  

Failure of Emergency Towing Arrangements 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Maintain Integrity of Towing Gear Reduction Good OIM   

Proper application / attachment of 
towing gear 

Prevention Good OIM   

  

Operations Exposed to Extreme Weather 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Move rig to alternate shelter location Prevention 
Very 
Good 

OIM 

• 408-A-100 DP Operator Stations 

• 417-YR-300 NAVTEX receiver 
• 635-A-100 to 635-A-600 Thrusters 1-6 
• 417-YR-200 Weather Facsimile 

Maintain Optimum Stability Intact Prevention 
Very 

Good 

Marine  
Section 
Leader 

• 285-A-100 Ballast Tank System 
• 425-XK-501 Ballast Control Console 
• 801-P-121 & 801-P-122 & 801-P-123  
Ballast water pumps 
• 803-A-100 Bilge Tanks 

• 803-A-200 Bilge Piping & Valves 
• 803-A-320 Oily Water Separator 
• 803-A-330 Bilge Water Separator 
• 813-P-212 & 813-P-213 813-P-222 &  
813-P-232 Bilge Pumps 

Stop Work when exceeding Stability 
Limits 

Prevention 
Very 
Good 

Marine  

Section 
Leader 

• 417-YR-200 Weather Facsimile 

• 417-YR-300 NAVTEX receiver 
• 422-ET-201 to 422-ET-209 Portable VHF 

  

Loss of Stability 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 



 
West Saturn MAHRA Report 

Appendix B 

 

Iss 01 / Rev 01 Hard copies are not controlled Page 52 of 57 

Rev Date: 14th February 2018 Major Accident Hazard Risk Assessment (MAHRA) 
 

Control Rig Stability during Rig Move Prevention Good OIM 

• 285-A-100 Ballast Tank System 
• 425-XK-501 Ballast Control Console 
• 801-P-121 & 801-P-122 & 801-P-123  
Ballast water pumps 
• 803-A-100 Bilge Tanks 

• 803-A-200 Bilge Piping & Valves 
• 813-P-212 & 813-P-213 813-P-222 &  
813-P-232 Bilge Pumps 

  

Loss of Propulsion 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Maintain DP System Reliability Prevention 
Very 
Good 

OIM 

• 408-A-100 DP Operator Stations 
• 635-A-100 to 635-A-600 Thrusters 1-6 
• 651-A-011 & 651-A-012 & 651-A-031 to 

651-A-034 Main Diesel Engines 
• 651-A-013 & 651-A-014 & 651-A-033 & 
651-A-034 & 651-A-053 & 651-A-054 Main 
Generators 

Power Failure 
Redundancy of 
station-keeping 

Mitigation 
Very 
Good 

Technical 
Section 
Leader 

• 408-A-100 DP Operator Stations 
• 635-A-100 to 635-A-600 Thrusters 1-6 
• 665-A-100 Emergency diesel engine 
• 665-A-200 Emergency Generator 
• 866-A-101 UPS DP System 

  

Collision with other Marine Vessel 

Residual   

D4 People 

D3 Environment 

D3 Asset 

D4 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Collision Avoidance Prevention Good OIM 

• 417-KX-100 Master Clock System 
• 417-YK-500 AIS 
• 851-A-267 Nav Bridge 

Emergency Response Process EER 
Very 
Good 

OIM 

• 422-ET-201 to 422-ET-209 Portable VHF 
• 425-A-200 General alarm system 
• 425-A-100 to 425-A-102 PA/GA system 
A&B 
• 812-A-001 Emergency Shutdown System 

  

Collision with adjacent Facility 

Residual   

D4 People 

D3 Environment 

D3 Asset 

D4 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Attending Vessel or other Vessel in 
the Area Render Assistance 

Reduction Good OIM • 422-ET-201 to 422-ET-209 Portable VHF 
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Use of Thrusters to avoid collision Control 
Very 
Good 

OIM 
• 408-A-100 DP Operator Stations 
• 635-A-100 to 635-A-600 Thrusters 1-6 

Follow Escape Route EER 
Very 

Good 
OIM   

Impact Response EER 
Very 
Good 

OIM   

Notification of Adjacent Facility Mitigation 
Very 
Good 

OIM 
• 422-ET-201 to 422-ET-209 Portable VHF 

Emergency Response Process EER 
Very 
Good 

OIM 

• 422-ET-201 to 422-ET-209 Portable VHF 
• 425-A-200 General alarm system 
• 425-A-100 to 425-A-102 PA/GA system 
A&B 
• 812-A-001 Emergency Shutdown System 

  

Grounding of the Rig 

Residual   

D2 Environment 

D2 Asset 

D3 Reputation 

Barriers & Defeating Factors 
Barrier 

Type 
Eff. Accountable Safety Critical Equipment 

Emergency Response Process EER 
Very 
Good 

OIM 

• 421-AA-101 & 421-AA-102 GMDSS 
• 422-ET-201 to 422-ET-209 Portable VHF 

• 425-A-100 to 425-A-102 PA/GA system 
A&B 

• 425-A-200 General alarm system 
• 425-A-203 Lighting Signal Columns 
• 425-A-216 & 425-A-217 & 425-A-220 & 
425-A-221 Muster Stations 
• 501-A-100 to 501-A-600 Lifeboats 1-6 
• 501-A-140 to 501-A-640 & 501-A-141 to 
501-A-641 Davits Winch and Assembly 

• 502-A-001 Liferafts 
• 503-A-301 Lifebuoys & Jacobs Ladders 
• 503-A-302 Lifejackets 
• 503-A-304 & 503-A-305 Lifesaving, Safety 
& Emergency Equipment 
• 812-A-010 Emergency Shutdown Abandon 
Vessel 

• 875-A-130 & 875-A-203 Lighting  
Emergency Boards 
• 875-A-130 & 875-A-203 & 425-A-203 
Emergency Lighting and Lighting Signal  
Columns 
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Hazard H-16 Security Issues 

Top event Security Incident 

  

Assault / Terrorism / Piracy / Unauthorized access by protest group / Hijacking / Hostage 

taking 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Implementation of Approved SSP 

based on Security Assessment  
Prevention Good 

Ship Security 

Officer 
  

Control of Embarkation of Personnel 
and Effects 

Control Good 
Ship Security 
Officer 

  

Supervision of handling of cargo and 
rig stores 

Prevention Good 
Ship Security 
Officer 

  

Monitoring of Restricted Areas / Deck 
areas and areas surrounding the Rig 

Prevention Good 
Ship Security 
Officer 

• 428-A-100 Hull camera stations 
• 428-A-200 Topside camera stations 

Contingency Plans and SSP –  
(confidential) 

Prevention Good 
Ship Security 
Officer 

  

  

Embarkation / shipment of dangerous goods / Bomb threats and bombs 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Control of Embarkation of Personnel 
and Effects 

Control Good 
Ship Security 
Officer 

  

Supervision of handling of cargo and 
rig stores 

Prevention Good 
Ship Security 
Officer 

  

Monitoring of Restricted Areas / Deck 
areas and areas surrounding the Rig 

Prevention Good 
Ship Security 
Officer 

• 428-A-100 Hull camera stations 
• 428-A-200 Topside camera stations 

Contingency Plans and SSP –  
(confidential) 

Prevention Good 
Ship Security 
Officer 

  

Implementation of Approved SSP 
based on Security Assessment  

Prevention Good 
Ship Security 
Officer 

  

  

Internal issue (disgruntled employee(s)) action against vessel, action against personnel 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Contingency Plans and SSP –  
(confidential) 

Prevention 
Very 
Good 

Ship Security 
Officer 

  

Implementation of Approved SSP 
based on Security Assessment  

Prevention Good 
Ship Security 
Officer 

  

  

Damage to asset - fire / explosion 

Residual   

D1 Environment 

D1 Asset 

D1 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Emergency notifications EER 
Very 
Good 

OIM 
• 421-A-200 Inmarsat C 
• 422-ET-201 to 422-ET-209 Portable VHF 
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Passive Fire / Explosion Protection Mitigation 
Very 
Good 

Design  
Authority 

• 425-A-203 Lighting Signal Columns 

• 51 Bulkheads and Windows 
• 513-A-120 Weathertight & GasTight Doors 
• 514-A-103 & 513-A-130 Fire Retardant 
Doors 
• 875-A-130 & 875-A-203 Lighting 
Emergency Boards 
• 875-A-130 & 875-A-203 & 425-A-203 

Emergency Lighting and Lighting Signal 
Columns 

Active Fire Protection Mitigation 
Very 
Good 

OIM 

• 3D9302001 to 3D9302006 Foam Stations 
• 425-A-216 & 425-A-217 & 425-A-220 & 

425-A-221 Muster Stations 
• 505-A-100 Fire Lockers, Firemen suits & 
equipment 
• 505-A-420 SCBA'S 
• 505-A-510 & 505-A-520 & 505-A-530 
Portable extinguishers 
• 575-A-101 & 575-A-201 & 571-A-800 Fire 

Dampers 
• 811-A-001 Fire Detection Panel 
• 811-A-002 Fire Detection Loops 
• 813-A-003 Fire Fighting - Watermist 
• 813-A-106 Fire Hydrants 
• 813-P-112 & 813-P-122 & 813-P-123 Fire 
Pumps 

• 815-A-100 to 815-A-400 Main CO2 and  
Local Systems 
• 816-A-300 Helideck Foam System 

Emergency Response Process EER 
Very 
Good 

OIM 

• 253-A-110 Accommodation 
• 411-A-001 Radar/DCU Units 

• 421-AA-101 & 421-AA-102 GMDSS 
• 422-ET-201 to 422-ET-209 Portable VHF 
• 425-A-100 to 425-A-102 PA/GA system 
A&B 
• 425-A-200 General alarm system 
• 425-A-203 Lighting Signal Columns 
• 425-A-216 & 425-A-217 & 425-A-220 & 

425-A-221 Muster Stations 
• 501-A-100 to 501-A-600 Lifeboats 1-6 
• 501-A-140 to 501-A-640 & 501-A-141 to 
501-A-641 Davits Winch and Assembly 
• 502-A-001 Liferafts 
• 503-A-301 Lifebuoys & Jacobs Ladders 
• 503-A-302 Lifejackets 
• 503-A-304 & 503-A-305 Lifesaving, Safety 

& Emergency Equipment 
• 504-A-100 to 504-A-300 Stations, Kits, 
Rescue, Stretchers 
• 505-A-420 SCBA'S 
• 812-A-001 Emergency Shutdown System 
• 812-A-010 Emergency Shutdown Abandon 
Vessel 

• 812-A-020 ESD Pushbuttons 
• 812-XC-001 Field Station Control Cabinet 
• 875-A-130 & 875-A-203 Lighting  
Emergency Boards 
• 875-A-130 & 875-A-203 & 425-A-203 
Emergency Lighting and Lighting Signal  
Columns 

  

Injury to personnel and / or fatalities 

Residual   

D1 People 

D1 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 
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Emergency notifications EER 
Very 
Good 

OIM 
• 421-A-200 Inmarsat C 
• 422-ET-201 to 422-ET-209 Portable VHF 

Emergency Response Process EER 
Very 

Good 
OIM 

• 422-ET-201 to 422-ET-209 Portable VHF 
• 425-A-100 to 425-A-102 PA/GA system 

A&B 
• 425-A-200 General alarm system 

  

Well control incident 

Residual   

D3 Environment 

D1 Reputation 

Barriers & Defeating Factors 
Barrier 
Type 

Eff. Accountable Safety Critical Equipment 

Drilling operations halted –  
disconnect if required 

EER Good OIM   

Emergency notifications EER 
Very 
Good 

OIM 
• 421-A-200 Inmarsat C 
• 422-ET-201 to 422-ET-209 Portable VHF 
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C1. Drilling Operations 

 
Client 

DO.02 Seismic Evaluation for Shallow Gas Survey 
DO.08 Design of the well bore hydraulics program 
DO.09 Develop Mud Program 
DO.42 Development of a Kill Plan 
 

Client / DSL 

DO.05 Review design and specifications of the elements of the Containment Envelope (e.g. 
Wellhead, Casing, Cement, Float Valves) 

DO.24 Identify the Containment Envelope for the current Drilling Phase 
DO.25 Construct Containment Envelope as per requirements 
DO.26 Verify Integrity of the individual Barrier Elements 
 

Company Man 

DO.28 Communicate Possibility of H2S Conditions 
DO.44 Identify the possible presence of H2S from surveys/historical data 
DO.55 Initiate analysis and Decision Tree Procedures 
DO.57 Development of a Kill Plan 
DO.62 Client well recovery plan 
 

Driller 

DO.12 Monitor Drilling Parameters (P/V/T) 
DO.13 Continuous monitor Drilling Parameters (P/V/T) for signs of a Kick 
DO.14 Monitor flow rate and pit volume for loss 
DO.15 Rig Specific Gas Protocol to be adhered to 
DO.17 Monitor Mud Volumes (Gains/Losses) and Gas Cuts 
DO.19 Perform flow checks at drilling breaks 
DO.22 Check flow when tripping pipe 
DO.33 Install Non Ported Float Valve 
DO.34 Inspect Non Ported Float Valve 
DO.37 Initiate and Execute Well Shut-in Procedures 
DO.38 Execute the Well Control Response Procedure 
DO.39 Activation of the EDS 
DO.48 Perform ton mile calculations 
DO.49 Daily visual inspections of the drill line / sheaves 
DO.52 Inspection after jarring  
DO.54 Monitor weight indicator for string weight 
DO.61 Monitor weight indicator for string weight 
DO.63 Installation and operation of degasser 
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Driller / Third Party 

DO.29 Monitoring of the Well for H2S 
 

Drilling Section Leader 

DO.01 Review seismic and offset well data with Client 
DO.04 Understanding of operating environment (well, environmental) 
DO.36 Establish clear Shut-in criteria and responsibilities with Client (combined ops) 
DO.40 Evaluate & Initiate Shallow Flow Response 
DO.43 Execute the Kill Plan 
DO.50 Minimize drillstring wear in Riser 
DO.64 Conduct MPD Equipment Testing Risk Assessment, HAZID and Audit 
DO.65 Pre-start checklist signed by OIM, Company Man, MPD Supervisor 
 

Drilling Section Leader / Company Man 

DO.03 Evaluation for Shallow Gas Risks 
 

Dynamic Positioning Operator 

DO.47 Riser Tension Monitoring 
 

OIM 

DO.56 Inform Rig Manager and Client 
 

OIM / Company Man 

DO.59 For exploratory wells consider H2S and field information 
 

Rig Leader 

DO.60 Riser Analysis 
 

ROV Operator 

DO.07 Maintain ROV bubble watch 
 

Sub Sea Supervisor 

DO.30 Pressure and Leak test the BOP 
DO.31 Function Test the BOP 
DO.32 Surface testing of the EDS 
DO.41 Diverter testing according to procedures 
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Sub Sea Supervisor 

DO.46 Inspection and Maintenance by Rig Crew at defined intervals 
 

Technical Section Leader 

DO.23 Calibration and Maintenance of the SDI System 
 

Third Party Mud Engineer 

DO.16 Maintain mud weight relevant to FIT/LOT results 
DO.18 Monitor and Maintain Mud Weight and Density (Balance Mud)  
 

Third Party Mud Loggers 

DO.66 Monitor for toxic/flammable gas 
DO.06 Maintain Surface Bubble Watch 
 

Tool Pusher 

DO.06 Maintain Surface Bubble Watch 
DO.11 Verification of LOT/FIT results 
DO.20 Maintain Trip Log and Monitor Well Bore Fluids 
DO.21 Control Tripping Speed 
DO.35 Prepare Well Control Responses based on the applicable scenario's for each drilling 

phase 
DO.45 Execute the Kill Plan 
DO.51 Regular slip and cut of the drill line 
DO.53 Observe safe working load limits 
 

Well Test Engineer 

DO.27 Identify the possible presence of H2S from surveys/historical data 
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C2. Marine Operations 

 

Classification Society 

MO.23 Annual classification society survey including review of 3rd party inspection as per 
manufacturing requirements 

 

Client 

MO.02 Weather Forecasting Reports 
MO.42 Up-to-date Subsea Charts 
 

Company Man 

MO.20 Confirmation of Subsea layout 
 

Crane Operator 

MO.01 Corrective actions based on weather forecast/monitoring 
 

Deck Pusher 

MO.56 Properly stow equipment to prevent load shifts or overloading 
 

Design Authority 

MO.54 Design Towing Arrangement 
 

Dynamic Positioning Operator 

MO.03 Monitor weather conditions 
MO.04 Corrective actions based on weather forecast/monitoring 
MO.09 Monitor Riser angles 
MO.11 Operate Thrusters 
MO.12 Monitor the DP System 
MO.13 Observe DP Capability plots 
MO.16 Monitor and Operate Ballasting System 
MO.17 Re-distribute ballast/perform emergency ballasting operations 
MO.30 Monitor tank levels during rig move 
MO.34 Approval of pre-arrival checklist 
MO.35 Permission from Rig to enter 500m Zone 
MO.36 Monitor traffic and Debris 
MO.38 Follow IMO Collision Regulations and Local Regulations for Collision Avoidance 
MO.39 Sound and light signals 
MO.47 Manual Tank Sounding and Tube Monitoring 
MO.48 Monitor tank level indication system and deck drain management 
MO.51 Develop Transit Plan 
MO.60 monitor ballast alarms 
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Engine Room Operator 

MO.08 Monitor and Operate Bilge System 
MO.21 Monitor bilge alarms 
MO.46 Monitor Leak Detection Sensors 
MO.49 Measurement of Anode Activity 
MO.50 Contact CP Measurement 
 

Marine Section Leader 

MO.07 Regular Stability and Strength Checks for Bending Moments, Shear Forces and Deck 
Loading During Stability Checks 

MO.10 Assessment of damage stability criteria 
MO.14 Perform stability calculations 
MO.15 Adhere to stability manual and calculations 
MO.19 Adherence to Deck Loading Plan 
MO.22 Monitor Heel and Trim Indication System 
MO.26 Verify towing gear (state and application) before transit 
MO.28 Visual inspection at defined intervals 
MO.32 Regular Hull inspection 
MO.43 Review of relevant Impact scenario's 
MO.52 Pre-rig move stability calculations 
MO.53 Pre-rig move check of ballast/stability systems 
MO.55 Use of certified towing gear 
MO.57 Visual inspection of towing gear before use 
MO.58 Maintain Positive Stability 
MO.59 Observation / monitoring of safe working loads 
 

OIM 

MO.05 Well specific operating guidelines 
MO.06 Optimise the use of a safe handling zone 
MO.24 Approval of Transit Plan 
MO.27 Identify Escape Routes 
MO.33 Notify local authority 
MO.37 Loading/unloading procedures 
MO.40 Initiate support by Standby Vessel 
MO.44 Inspection and assessment of damage 
 

OIM / Client 

MO.25 Re-position the rig away from the subsea infrastructure for heavy lifts 
MO.41 Planning of Escape Routes 
 

Section Leaders 

MO.29 Limit Rig activity affecting stability 
MO.45 Isolation of affected subsystems 
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Technical Section Leader 

MO.18 Annual Verification Trials 
MO.31 Third party surveys 
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C3. Helicopter Operations 

 

Client 

HO.01 Selection of Aviation Contractor from approved supplier list 
HO.02 Safety audits of Aviation Contractor at defined intervals 
HO.03 Pre-hire safety audits of Aviation Contractor 
HO.04 Use of twin engine helicopters 
HO.10 Ensure that helicopter contractor maintains high standards for pilots 
HO.11 Ensure that helicopter contractor policy requires two pilots on flights 
HO.12 Regulatory and contractor required medical examinations 

 

Contractor Organisation 

HO.09 Flight planning, including alternate locations 
HO.13 Adherence to drug and alcohol (testing) policy 
HO.14 Ensure that pre-flight briefings are properly conducted 
HO.17 Maintain / enforce weather restrictions 
HO.20 Complies with FAA regulations 
 

Dynamic Positioning Operator 

HO.16 Monitor and Communicate Weather for Helicopter flights 
HO.18 Establish/Maintain communications with Helicopter 
 

Helicopter Landing Officer 

HO.06 Sample fuel before pumping to helicopter 
 

Pilot 

HO.15 Maintain proper logs and ensure pre-flight checks are in compliance with regulatory 
requirements 

HO.19 Define and communicate approach path/angle 
 

Pilot / Rig Admin 

HO.08 Weight and balance calculations performed based on manifest 
 

Rig Admin 

HO.07 Prepare manifest for all inbound and outbound helicopter journeys 
 

Shore Based Management / Client 

HO.05 Ensure that fuel is obtained from a reputable vendor 
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C4. General Rig Operations 
 

Area Supervisors 

GRO.28 Adhere to fire watch duties 
GRO.35 Ensure availability of waste disposal drums 
GRO.36 Containment and handling of fuel and chemicals 
GRO.54 Ensure sufficient ventilation of the confined space 
GRO.57 Assess risk of sludge and residue  
 

Assistant Technical Section Leader 

GRO.52 Supervision of crews 
GRO.66 Area inspections 
 

Authorized Gas Tester 

GRO.53 Constant Monitoring of Oxygen Levels 
GRO.58 Constant Monitoring for Toxic / Flammable Gas 
 

Client / DSL 

GRO.45 Firing Mechanism not introduced into drill string until guns are at required depth 
GRO.46 Check depth of perforating gun (well program) before detonation 
GRO.47 Take measure to prevent premature detonation during running/retrieving perforating guns 
 

Crane Operator 

GRO.02 Verify use of Company approved lifting gear 
GRO.03 Visual inspection before and during use 
GRO.08 Verify identification of safe working load (WLL/SWL) to match the load 
GRO.19 Verify the correct load chart/load path and Anti Collision System 
GRO.21 Operate crane in accordance with Lifting Plan and Crane Operations procedures 
GRO.25 Barricade of the lifting area (Crane) 
GRO.26 Safe Work position (Crane) 
GRO.60 Daily pre-use inspection (Crane) 
GRO.62 Pre-lift load inspections (Crane) 
 

Deck Pusher 

GRO.61 Develop Lift Plan and TBRA for all Heavy Lifts (Crane) 
 

Driller 

GRO.04 Daily pre-use inspection 
GRO.06 Daily visual inspection of derrick moving equipment 
GRO.18 Competency to operate lifting equipment 
GRO.20 Pre-lift load inspections (Derrick) 
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GRO.22 Follow lifting procedures 
GRO.24 Checking Double blocking protection and alarm for crown / floor saver 
GRO.39 Restrict access during Perforating Gun Charges activities 
GRO.44 PA Announcement while lowering or retrieving guns 
GRO.63 Restricted Red Zone Access 
 

Dynamic Positioning Operator 

GRO.11 Stop all permitted work (Control of Work) 
GRO.23 Refer to the standing orders  
GRO.30 Hot work suspended at elevated gas levels 
GRO.48 Monitor rig systems and alarms and record in official log book 
GRO.55 Adhere to medical requirements for use of breathing apparatus 
 

Electrical Supervisor 

GRO.37 Identification of frequency transmitting equipment 
GRO.64 Explosion proof equipment to be used 
 

Engine Room Operator 

GRO.33 Restricted access to HV board room 
 

Helicopter Landing Officer 

GRO.07 Pre-landing Helideck Inspection 
 

Marine Section Leader 

GRO.01 Lifting gear register monitoring 
GRO.16 Crane operator competency 
GRO.40 Store detonators and explosives separately 
GRO.41 Restricted access to explosives storage 
 

Materials Admin 

GRO.15 Load manifesting 
 

Materials Man / Medic 

GRO.31 MSDS sheets to be stored with chemicals and hospital 
 

OIM 

GRO.09 Establish SIMOPS plan 
GRO.10 Establish SIMOPS plan with Facility 
GRO.13 Control of Temporary Equipment 
GRO.27 Adhere to procedure for smoking restrictions 
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GRO.38 Assessment of Lightning Risk 
GRO.43 Observe strict radio silence, equipment switched off and locked 
GRO.51 No Crane operations over well test package during flaring operations 
GRO.56 Signage of Confined Spaces 
 

Safety Officer 

GRO.32 Area inspections 
GRO.50 Maintenance and calibration of portable gas detectors 
 

Section Leaders 

GRO.12 Adhere to PTW and Isolation System 
GRO.29 Adhere to House-keeping procedures 
GRO.67 Ensure crews are trained in rig systems and processes 
 

Section Leaders / Client 

GRO.59 Develop Lift Plan and TBRA for all Heavy Lifts 
 

Shore Based Management 

GRO.17 Crane operator medical requirements 
 

Technical Section Leader 

GRO.34 Maintain secondary containment (e.g. double piping) where required 
GRO.49 Ensure understanding of equipment operational procedures and limits 
 

Third Party Contractor / Client 

GRO.42 Limit stocks held on Rig 
 

Tool Pusher 

GRO.05 Planned PM schedule of derrick structure (corrosion, missing pins, bolts, etc.) 
GRO.14 TBRA for all activities 
 

Well Test Engineer 

GRO.65 Monitor for toxic/flammable gas 
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C5. Inspection & Maintenance 
 

Assistant Technical Section Leader 

I&M.13 Ensure commissioning function tests after assembly/installation 
I&M.34 Inspection and Maintenance at defined intervals 
 

Classification Society 

I&M.11 Inspection of passive fire protection 
 

Crane Operator 

I&M.08 Inspection of the crane cable at defined intervals 
 

Deck Pusher 

I&M.03 Certification of the crane cable 
I&M.12 Scheduled change out of the crane cable 
 

Design Authority 

I&M.05 Derrick structure designed to maximum possible loads with safety margin 
 

Drilling Section Leader 

I&M.39 Plan and ensure inspection and maintenance 
 

Electrical Supervisor 

I&M.20 Provision of Static Electricity grounding of Flammable Liquid Storage Containers 
I&M.31 Annual PM of short circuit fuses / electrical breakers 
I&M.33 Inspection and Maintenance at defined intervals 
 

Marine Section Leader 

I&M.01 Certification of the crane 
I&M.02 Certification of Lifting Gear 
I&M.30 Provision of Static Electricity grounding of Flammable Liquid Storage Containers 
I&M.36 Certification of Lifting Systems 
 

MPD Supervisor 

I&M.38 Inspection and Maintenance at defined intervals 
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OIM 

I&M.19 Ensure completion of Class Surveys 
 

Section Leaders 

I&M.21 Redundancy/back-up availability of critical systems 
I&M.22 Availability of required spare for critical systems 
 

Subsea Engineer 

I&M.25 Riser Inspection 
 

Technical Section Leader 

I&M.06 Preventive Crane Maintenance 
I&M.07 Preventive Draw Works Maintenance 
I&M.09 Inspection and Maintenance at defined intervals 
I&M.14 Complete MOC for replacement / repair / modification 
I&M.15 Review and follow OEM and equipment specific procedures 
I&M.16 Plan and ensure inspection and maintenance 
I&M.17 Review work orders (outstanding, overdue, closed out) 
I&M.18 Ensure the competency of Maintenance Personnel 
I&M.24 Maintain DP System Reliability 
I&M.28 PMS Preventive Maintenance 
I&M.29 Inspection of third party equipment certification and installation 
I&M.32 Plan and ensure inspection and maintenance 
I&M.37 Maintenance of the Fire, Gas and Ex rated equipment 
 

Third Party Inspection Company 

I&M.35 Inspection of all Lifting Equipment at Defined Intervals 
 

Third Party Surveyor 

I&M.10 Inspection and testing by third party at defined intervals 
 

Tool Pusher 

I&M.04 Integrity of the Draw Works 
I&M.23 PMS Preventive Maintenance 
 

Well Test Supervisor 

I&M.26 Inspection and Maintenance at defined intervals 
I&M.27 Plan and ensure inspection and maintenance 
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C6. Emergency Response 
 

Area Supervisors 

ER.28 Place Watchman outside confined space and assure continuous communication with work 
party 

 

Assistant Technical Section Leader 

ER.06 Regularly test back-up power generator (start test and load test) 
 

Client / DSL 

ER.05 Conduct Diverter Drills 
 

Company Man 

ER.18 Conduct ROV Inspection to check for leaks 
ER.31 Well spill cleanup by client 
 

Design Authority 

ER.08 Hazardous Area Classification 
 

Driller 

ER.02 Conduct Well Control Drills 
ER.25 Secure well and prepare for Disconnect 
ER.27 Activate ESD 
 

Drilling Section Leader 

ER.04 Conduct Shallow Gas Drills 
 

Dynamic Positioning Operator 

ER.23 Monitor alarms of utility systems 
 

Engine Room Operator 

ER.22 Manual shut-down of engines 
ER.24 Remote shutdown of fuel supply 
 

Marine Section Leader 

ER.01 Conduct regular Drills and Exercises 
ER.10 Conduct regular Drills and Exercises on the ESD Position and Operation 
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ER.14 Hazardous Area Classification 
 

OIM 

ER.03 Conduct simulated EDS drills (Drift-off/drive-off) 
ER.09 Adhere to Hazardous Areas and Materials procedure 
ER.11 Activation of active fire protection 
ER.12 Initiate Medical Emergency Response Plan 
ER.15 Initiate Emergency Response Plan 
ER.16 Activate Response Teams 
ER.17 Initiate H2S Response 
ER.21 PA Announcement 
ER.26 Initiate support Standby Vessel if available 
ER.32 Control spread of spill 
 

OIM / Client 

ER.19 Activate the Oil Spill Response Plan 
ER.20 Escalate (e.g. to shore / local authorities) when required 
 

Safety Officer 

ER.29 Provide Confined Space rescue equipment (e.g. full chest harness + lifeline) 
ER.30 Provide Watchman Confined Space rescue training  
 

Technical Section Leader 

ER.13 Shut down non-essential systems 
 

Technical Section Leader / Third Party Contractor 

ER.07 Ensure that H2S Gas Detection System is tested prior start of drilling in known H2S 
Environments 
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C7. Well Testing Operations 
 
Client / DSL 

WT.08 Conduct pre-well testing Risk Assessment, TBRA and audit of well design 
 

Design Authority 

WT.10 Safety margin built into design of well equipment 
 

Drilling Section Leader 

WT.06 Flow process analysis verified by client representative 
WT.13 Control of Interface with rig systems 
 

Dynamic Positioning Operator 

WT.02 Flare booms are under continual surveillance by camera 
 

OIM 

WT.15 Use PTW process for High Pressure Testing 
 

Relevant Party 

WT.01 Initiate ESD at designated locations in accordance with emergency procedures 
 

Shore Based Management / Client 

WT.12 Approval of Well Testing program 
 

Technical Section Leader 

WT.05 Ensure integrity of equipment maintained through inspection, maintenance and certification 
WT.16 Complete the 'Authorization to rig up equipment' checklist  
 

Third Party Mud Engineer / Drilling Section Leader 

WT.14 Kill fluid available during Well Testing 
 

Tool Pusher 

WT.09 Pre-start check list signed by OIM, Company Man, Well Test Engineer and DSL 
 
 
Well Test Engineer 

WT.04 Include manual shut in at well test choke manifold as bridging document activity 
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Well Test Engineer / Client 

WT.07 Pressure tests verified by well test supervisor 
 

Well Test Supervisor 

WT.03 Ignition System Tested prior to Well Testing 
WT.11 Use of pressure gauges and ESD System Function Testing 
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C8. Security Operations 
 

Company Security Officer 

S.06 Ensure that a Ship Security Assessment is conducted 
 

Drilling Section Leader 

S.17 Ensure drilling operations are halted, that the well is secured and the LMRP is 
disconnected if necessary 

 

Dynamic Positioning Operator 

S.14 List and maintain communications equipment 
 

Materials Admin 

S.08 Supervise / oversee the handling of materials per Security Plan requirements 
 

OIM 

S.13 Implement contingency plans 
 

OIM / Client 

S.18 Make required notifications to Company shore-based personnel/District Management and 
any applicable coastal state authorities 

 

Rig Admin 

S.01  Control embarkation of personnel and effects 
S.02 Valid ID program / documents for ship's rig and visitors 
S.03 Proper manifesting of personnel and baggage 
 

Ship Security Officer 

S.04 Establishment of Security Levels - awareness of threat level 
S.05 Establishment of Port-Specific Security Communication - Vessel / Waterfront Interface 
S.07 SSP briefings for relevant personnel 
S.09 Ensure monitoring of the rig 
S.10 Security procedures validated through SSP training and drills 
S.12 Monitor and restrict access to security restricted areas 
S.15 Conduct SSP drills 
S.16 Communication and coordination per the SSP 
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Ship Security Officer / Company Security Officer 

S.11 Annual Review of SSP 
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C9. General Operations 
 

Drilling Section Leader 

GO.01 Training, Certification and Competence Assurance Program 
 

OIM 

GO.02 Training, Certification and Competence Assurance Program 
 

Marine Section Leader 

GO.03 Training, Certification and Competence Assurance Program 
 

Third Party Contractor 

GO.04 Training, Certification and Competence Assurance Program 
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APPENDIX D 

ACCOUNTABILITIES AND RESPONSIBILITIES 

REGISTER FOR SEADRILL PERSONNEL 
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 Area Supervisors 

 Assistant Technical Section Leader 

 Authorized Gas Tester 

 Company Security Officer 

 Crane Operator 

 Deck Pusher 

 Driller 

 Drilling Section Leader 

 Dynamic Positioning Operator 

 Electrical Supervisor 

 Engine Room Operator 

 Helicopter Landing Officer 

 Marine Section Leader 

 Materials Admin 

 Materials Man & Medic 

 MPD Supervisor 

 OIM 

 Radio Room Operator 

 Relevant Party 

 Rig Admin 

 Rig Leader 

 Safety Officer 

 Section Leaders 

 Ship Security Officer 

 Sub Sea Supervisor 

 Sub Sea Engineer 

 Technical Section Leader 

 Tool Pusher 

 Well Test Engineer 

 Well Test Supervisor 
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Area Supervisors 

 
Area Supervisors are the Accountable party for the following Barriers: 
 

Bowtie 
Reference:  

H-04 Combustible Materials (e.g. Accommodations, Machinery Space(s), Storage 
area(s)) / Fire 

Barriers: Controlled Transfer of Flammable Materials 

 
Area Supervisors are the Responsible party for the following activities: 
 

HSE Critical Activities Barrier and Bowtie Reference 

Place Watchman outside confined space and assure 
continuous communication with work party 

Confined Space Rescue  
(H-12) 
 

Adhere to fire watch duties Control of Ignition Sources  
(H-01, H-02) 
Control of Work process 
(H-04) 
 

Ensure availability of waste disposal drums House-keeping (H-04) 

Containment and handling of fuel and chemicals Controlled Transfer of Flammable Materials  
(H-04) 

 

Ensure sufficient ventilation of the confined space Maintain Adequate / Appropriate Ventilation  
(H-12) 
 

Assess risk of sludge and residue  Work Method (H-12) 
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Assistant Technical Section Leader 
 

 
Assistant Technical Section Leader is the Responsible party for the following 
activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Regularly test back-up power generator (start test and load 
test) 

Back-up Emergency Power (Redundancy of 
Main Equipment / Emergency Power 
Provisions) (H-04) 
 

Supervision of crews Application of operational procedures and 
limits (H-11) 
 

Area inspections Maintain condition of the Engines (H-04) 

 

Ensure commissioning function tests after 
assembly/installation 

Equipment Commissioning / Testing (H-11) 
 

Inspection and Maintenance at defined intervals Maintain condition of the Engines (H-04) 
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Authorized Gas Tester 
 
 
Authorized Gas Tester is the Responsible party for the following activities: 
 
HSE Critical Activities Barrier and Bowtie Reference 

Constant Monitoring of Oxygen Levels Maintain Adequate / Appropriate Ventilation  
(H-12) 
 

Constant Monitoring for Toxic / Flammable Gas Maintain Adequate / Appropriate Ventilation  
(H-12) 
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Company Security Officer 
 

Company Security Officer is the Responsible party for the following activities: 
 

HSE Critical Activities Barrier and Bowtie Reference 

Ensure that a Ship Security Assessment is conducted Control of Embarkation of Personnel 
and Effects  
(H-16) 
Supervision of handling of cargo and 
rig stores (H-16) 
Monitoring of Restricted Areas / Deck 
areas and areas surrounding the Rig 
(H-16) 
Contingency Plans and SSP - 
(confidential) (H-16) 
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Crane Operator 
 
Crane Operator is the Accountable party for the following Barriers: 
 

Bowtie Reference:  H-06 Objects Lifted at Height - Crane / Deck / Dropped Object 

Barriers: Operate the crane in accordance with requirements 

Stop Work when exceeding lifting Limits 

Prohibit / Control access below the load path 

Limit time and height (load path) equipment is suspended over vessel or facility 
while offloading 

 
Crane Operator is the Responsible party for the following activities: 
 

HSE Critical Activities Barrier and Bowtie Reference 

Verify use of Company approved lifting gear Selection of proper lifting gear for the 

load (H-06) 
 

Visual inspection before and during use Maintain Integrity of the Lifting Gear 
(H-06) 
 

Verify identification of safe working load (WLL/SWL) to match 
the load 

Selection of proper lifting gear for the 
load (H-06) 

Verify the correct load chart/load path and Anti Collision 
System 

Crane overload protection  
(H-06) 

 

Operate crane in accordance with Lifting Plan and Crane 
Operations procedures 

Design load specification  
(H-06) 
Operate the crane in accordance with 
requirements 
(H-06) 
 

Barricade of the lifting area (Crane) Prohibit / Control access below the 
load path (H-06) 
Designated Load Path  
(H-06) 
 

Safe Work position (Crane) Prohibit / Control access below the 
load path (H-06) 
 

Daily pre-use inspection (Crane) Maintain Crane Condition  
(H-06) 
Maintain Integrity of the Crane Cable 
(H-06) 
 

Pre-lift load inspections (Crane) Pre-lift load inspections  

(H-06) 

Inspection of the crane cable at defined intervals Maintain Integrity of the Crane Cable 
(H-06) 
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HSE Critical Activities Barrier and Bowtie Reference 

Corrective actions based on weather forecast/monitoring Stop Work when exceeding lifting 

Limits (H-06) 
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Deck Pusher 
 
Deck Pusher is the Accountable party for the following Barriers: 
 
 
Bowtie Reference:  H-06 Objects Lifted at Height - Crane / Deck / Dropped Object 

Barriers: Rigging of the load according to the lift plan / rigging procedures 

Pre-lift load inspections 

Use of banksman for all lifts 

Critical Equipment placed in protected location 

 
Deck Pusher is the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Develop Lift Plan and TBRA for all Heavy Lifts (Crane) Lifts conducted at Heavy Lift safe zone 
(H-03) 
Design load specification  
(H-06) 
Rigging of the load according to the lift 
plan / rigging procedures (H-06) 
Use of banksman for all lifts (H-06) 
Prohibition of outboard lifting while 

diving (H-06) 
Prohibition of lifting over live 
(hydrocarbon bearing) equipment (H-
06) 
Prohibition of lifting over wireline 

operations (H-06) 
Designated Load Path  
(H-06) 
Limit time and height (load path) 
equipment is suspended over vessel or 

facility while offloading  
(H-06) 
Critical Equipment placed in protected 
location (H-06) 
 

Certification of the crane cable Maintain Integrity of the Crane Cable 
(H-06) 
 

Scheduled change out of the crane cable Maintain Integrity of the Crane Cable 
(H-06) 
 

Properly stow equipment to prevent load shifts or 
overloading 

Secure Deck Loads  
(H-10, H-13, H-14) 
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Driller 
 
Driller is the Accountable party for the following Barriers: 
 
 
Bowtie Reference:  H-01 Hydrocarbons in Formation during Drilling / Loss of Containment 

Barriers: Maintain Hydrostatic Overbalance - Primary Well Control 

Prevention of lost circulation / returns 

Follow procedure for clearing of trapped gas 

Maintain Pressure Containment Envelope 

Shut in the Well 

Gas detection in shale shaker room 

Closing the well with the BOP and circulate HC mud through poorboy de-gasser 

Closing the well with the BOP 

Divert Flow 

  

Bowtie Reference:  H-04 Combustible Materials (e.g. Accommodations, Machinery Space(s), 
Storage area(s)) / Fire 

Barriers: Primary Well Control 

Prevention of lost circulation / returns 

Follow procedure for clearing of trapped gas 

Secondary Well Control 

  

Bowtie Reference:  H-05 Explosives (e.g., Perforating Gun Charges) / Explosion on the Rig 

Barriers: Restricted Access 

  

Bowtie Reference:  H-07 Objects Lifted at Height - Derrick / Drill Floor / Dropped Object 

Barriers: Activation of the Emergency Brakes 

Control load during drilling operations 

Rigging of the load according to the procedures 

Pre-lift load inspections 

Prohibit / Control access below the load path 

 
 
Driller is the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Monitor Drilling Parameters (P/V/T) Maintain Hydrostatic Overbalance - 
Primary Well Control (H-01) 

Primary Well Control (H-04) 
 

Continuous monitor Drilling Parameters (P/V/T) for signs of 
a Kick 

Shut in the Well (H-01) 

Monitor flow rate and pit volume for loss Prevention of lost circulation / returns 
(H-01, H-04) 
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HSE Critical Activities Barrier and Bowtie Reference 

Rig Specific Gas Protocol to be adhered to Operate Degasser while drilling in 

Hydrocarbons zones (H-01, H-04) 
 

Monitor Mud Volumes (Gains/Losses) and Gas Cuts Maintain Hydrostatic Overbalance - 
Primary Well Control (H-01) 
Gas detection in shale shaker room (H-
01) 
Condition mud if gas is detected in 
return mud  
(H-01) 
Primary Well Control (H-04) 
 

Perform flow checks at drilling breaks Maintain Hydrostatic Overbalance - 

Primary Well Control (H-01) 
Primary Well Control (H-04) 
 

Check flow when tripping pipe Prevention of Swabbing and Surging 
while Drilling  
(H-01, H-04) 
 

Monitoring of the Well for H2S Managing H2S Conditions  
(H-01, H-02) 
Additional ESD Hook Up  
(H-02) 
 

Install Non Ported Float Valve Use of Safety Valve to prevent flow up 
the drill stem (H-01) 
 

Inspect Non Ported Float Valve Use of Safety Valve to prevent flow up 
the drill stem (H-01) 
 

Initiate and Execute Well Shut-in Procedures Shut in the Well (H-01) 

Execute the Well Control Response Procedure Follow procedure for clearing of trapped 
gas  
(H-01) 
Well Control Response  
(H-01) 
Closing the well with the BOP and 
circulate HC mud through poorboy de-
gasser (H-01) 
Closing the well with the BOP (H-01) 
Follow procedure for clearing of trapped 
gas  
(H-04) 
 

Activation of the EDS Emergency Disconnect / Secure Well 

and Rig Move off location (H-01, H-03,  
H-08, H-10, H-13, H-14) 
 

Perform ton mile calculations Ensure Integrity of the Drill Line (H-07) 
 

Daily visual inspections of the drill line / sheaves Ensure Integrity of the Drill Line (H-07) 
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HSE Critical Activities Barrier and Bowtie Reference 

 

Inspection after jarring  Ensure integrity of the Derrick Structural 

and Fixed equipment (H-07) 
Ensure Integrity of the Drill Line (H-07) 
 

Monitor weight indicator for string weight Control load during drilling operations 
(H-07) 
 

Monitor weight indicator for string weight Lifting equipment overload protection 

(H-07) 
 

Installation and operation of degasser Operate Degasser while drilling in 
Hydrocarbons zones (H-01, H-04) 
 

Conduct Well Control Drills Well Control Response  
(H-01) 

Secure well and prepare for Disconnect Emergency Shutdown System (H-04) 
 

Activate ESD Controlled Shutdown of Drilling 

Operations  
(H-03, H-06, H-10) 
Activation of the Emergency Brakes (H-
07) 
 

Daily pre-use inspection Ensure integrity of the Draw Works (H-
07) 
 

Daily visual inspection of derrick moving equipment Ensure integrity of Derrick Moving 
equipment (H-07) 
 

Competency to operate lifting equipment Operate the lifting equipment in 
accordance with requirements (H-07) 
 

Pre-lift load inspections (Derrick) Pre-lift load inspections  
(H-07) 

Follow lifting procedures Rigging of the load according to the 
procedures (H-07) 
Operate the lifting equipment in 
accordance with requirements (H-07) 
 

Checking Double blocking protection and alarm for crown / 
floor saver 

Control load during drilling operations 
(H-07) 

Restrict access during Perforating Gun Charges activities Restricted Access (H-05) 

PA Announcement while lowering or retrieving guns Restricted Access (H-05) 

Restricted Red Zone Access Restricted Access (H-05) 
Prohibit / Control access below the load 
path (H-07) 
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Drilling Section Leader 
 
Drilling Section Leader is the Accountable party for the following Barriers: 
 
 
Bowtie Reference:  H-01 Hydrocarbons in Formation during Drilling / Loss of Containment 

Barriers: Compliance with well information and design (Well Program) 

Well Kill Operations 

Shallow Flow Response 

Riser in Accordance with Operating Environment 

Well Control Response 

Operate in accordance with well control manual/drilling procedure 

  

Bowtie Reference:  H-02 Hydrocarbons in Formation during Well Testing / Loss of Containment 

Barriers: Well Kill Operations 

  

Bowtie Reference:  H-03 Hydrocarbons in Sea Floor Infrastructure / Loss of Containment 

Barriers: Controlled Shutdown of Drilling Operations 

  

Bowtie Reference:  H-06 Objects Lifted at Height - Crane / Deck / Dropped Object 

Barriers: Controlled Shutdown of Drilling Operations 

  

Bowtie Reference:  H-07 Objects Lifted at Height - Derrick / Drill Floor / Dropped Object 

Barriers: Lifting equipment overload protection 

  

Bowtie Reference:  H-10 Marine Traffic / Debris / Collision 

Barriers: Controlled Shutdown of Drilling Operations 

 
 
Drilling Section Leader is the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Review seismic and offset well data with Client Maintain Hydrostatic Overbalance - 

Primary Well Control (H-01) 
Approved Well Plan (H-01) 
Primary Well Control (H-04) 
Approved Well Plan (H-04) 
 

Evaluation for Shallow Gas Risks Drilling program design avoids routing 
of well through shallow gas areas (H-
01) 
Drill pilot hole (H-01) 
Shallow Flow Response  
(H-01) 
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HSE Critical Activities Barrier and Bowtie Reference 

Understanding of operating environment (well, 
environmental) 

Riser in Accordance with Operating 

Environment  
(H-01) 
Approved Well Plan (H-01) 
Approved Well Plan (H-04) 
 

Review design and specifications of the elements of the 
Containment Envelope (e.g. Wellhead, Casing, Cement, 
Float Valves) 

Maintain Pressure Containment 
Envelope  
(H-01) 
Secondary Well Control  
(H-04) 
 

Identify the Containment Envelope for the current Drilling 
Phase 

Maintain Pressure Containment 

Envelope  
(H-01) 
Secondary Well Control  
(H-04) 
 

Construct Containment Envelope as per requirements Maintain Pressure Containment 
Envelope  
(H-01) 
Secondary Well Control  
(H-04) 
 

Verify Integrity of the individual Barrier Elements Maintain Pressure Containment 

Envelope  
(H-01) 
Secondary Well Control  
(H-04) 
 

Establish clear Shut-in criteria and responsibilities with Client 
(combined ops) 

Shut in the Well (H-01) 

Evaluate & Initiate Shallow Flow Response Shallow Flow Response  
(H-01) 

Execute the Kill Plan Well Kill Operations (H-02) 

Minimize drillstring wear in Riser Maintain Flex Joint Integrity (H-01) 
 

Conduct MPD Equipment Testing Risk Assessment, HAZID 
and Audit 

MPD Equipment is designed and 
certified (H-01) 

Pre-start checklist signed by OIM, Company Man, MPD 
Supervisor 

MPD Equipment is designed and 
certified (H-01) 
MPD equipment is pressure tested (H-
01) 
 

Conduct Shallow Gas Drills Shallow Flow Response  
(H-01) 

Conduct Diverter Drills Divert Flow (H-01) 

Training, Certification and Competence Assurance Program Shallow Flow Response  
(H-01) 
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HSE Critical Activities Barrier and Bowtie Reference 

Maintain Hydrostatic Overbalance - 

Primary Well Control (H-01) 
Maintain Pressure Containment 
Envelope  
(H-01) 
Shut in the Well (H-01) 

Well Control Response  
(H-01) 
Primary Well Control (H-04) 
Secondary Well Control  
(H-04) 
Operate the lifting equipment in 
accordance with requirements (H-07) 
  

Firing Mechanism not introduced into drill string until guns are 
at required depth 

Detonation of Guns at required Depth 
(H-05) 

Check depth of perforating gun (well program) before 
detonation 

Detonation of Guns at required Depth 
(H-05) 

 

Take measure to prevent premature detonation during 
running/retrieving perforating guns 

Detonation of Guns at required Depth 
(H-05) 

Plan and ensure inspection and maintenance Integrity of lines and vessels (H-01) 
 

Ensure drilling operations are halted, that the well is secured 
and the LMRP is disconnected if necessary 

Drilling operations halted - disconnect 
if required (H-16) 

Flow process analysis verified by client representative Equipment designed and certified for 
the well testing (H-02) 
 

Conduct pre-well testing Risk Assessment, TBRA and audit 
of well design 

Equipment designed and certified for 

the well testing (H-02) 
Flare boom deluge (H-02) 
 

Control of Interface with rig systems MPD Equipment is designed and 
certified (H-01) 
Equipment designed and certified for 

the well testing (H-02) 
 

Kill fluid available during Well Testing Well Kill Operations (H-02) 
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Dynamic Positioning Operator 
 
Dynamic Positioning Operator is the Accountable party for the following 
Barriers: 
 
 
Bowtie Reference:  H-08 Vessel on Location / Loss of Station Keeping 

Barriers: Operating the DP System 

 
Dynamic Positioning Operator is the Responsible party for the following 
activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Riser Tension Monitoring Maintain Flex Joint Integrity (H-01) 
 

Monitor alarms of utility systems Shutdown affected area  
(H-04) 

Short circuit fuses / Electrical breakers 
(H-04) 
Overpressure in engine room(s) (H-04) 
Back-up Emergency Power 
(Redundancy of Main Equipment / 

Emergency Power Provisions) (H-04) 
 

Stop all permitted work (Control of Work) Control of Ignition Sources  
(H-01, H-02) 
Evacuate affected area  
(H-12) 
 

Refer to the standing orders  Heading Management  

(H-02, H-06, H-08) 
 

Hot work suspended at elevated gas levels Control of Work process  
(H-04) 
 

Monitor rig systems and alarms and record in official log book Equipment instrumentation and limiting 
devices (H-11) 

 

Adhere to medical requirements for use of breathing 
apparatus 

Availability of breathing apparatus (H-
12) 
 

Monitor and Communicate Weather for Helicopter flights Stop Helicopter Operations  
(H-09) 

Establish/Maintain communications with Helicopter Inspection of Helideck to remove 
debris and objects  
(H-09) 

Stop Helicopter Operations  
(H-09) 
Visibility of the Rig - Helicopter Beacon 
/ Lighting  
(H-09) 
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HSE Critical Activities Barrier and Bowtie Reference 

Landing on alternate location, when 

necessary (H-09) 
 

Monitor weather conditions Well testing restricted according to 
environmental conditions (H-02) 
Stop Work when exceeding lifting 
Limits (H-06, H-08,  
H-13, H-14, H-15) 
Move rig to alternate shelter location 
(H-15) 
 

Corrective actions based on weather forecast/monitoring Stop Work when exceeding Stability 
Limits  

(H-13, H-14, H-15) 
Maintain Optimum Stability Intact (H-
13, H-14, H-15) 
 

Monitor Riser angles Operating the DP System  
(H-08) 
Operator Intervention  
(e.g. de-select reference system or 
thruster) (H-08) 
Stop Work when exceeding DP 
Capability (H-08) 
Monitor Watch Circle (H-08) 
 

Operate Thrusters Monitor Watch Circle (H-08) 

Monitor the DP System Operating the DP System  
(H-08) 
Operator Intervention  
(e.g. de-select reference system or 
thruster) (H-08) 
Maintain DP System Reliability (H-15) 
 

Observe DP Capability plots Stop Work when exceeding DP 
Capability (H-08) 
 

Monitor and Operate Ballasting System Operation of bilge / ballast system (H-
14) 

Control Rig Stability during Rig Move 
(H-15) 
 

Re-distribute ballast/perform emergency ballasting operations Emergency Ballasting (H-13) 
Operation of bilge / ballast system (H-
14) 
 

Monitor tank levels during rig move Control Rig Stability during Rig Move 
(H-15) 
 

Approval of pre-arrival checklist Customer Asset pre-selection process 
(H-10) 
 



 

West Saturn MAHRA Report 
Appendix D 

 

Iss 01 / Rev 01 Hard copies are not controlled Page 18 of 54 

Rev Date: 14th February 2018 Major Accident Hazard Risk Assessment (MAHRA) 
 

HSE Critical Activities Barrier and Bowtie Reference 

Permission from Rig to enter 500m Zone Adhering to 500m practice 

(H-10) 
 

Monitor traffic and Debris Collision Avoidance 
(H-10, H-15) 
Standby Vessel render assistance (H-
15) 
 

Follow IMO Collision Regulations and Local Regulations for 
Collision Avoidance 

Adhere to Current Maritime 
Regulations and Guidance 
(H-10) 
Collision Avoidance 
(H-10, H-15) 

Standby Vessel render assistance (H-
10) 
 

Sound and light signals Collision Avoidance 
(H-10, H-15) 
 

Manual Tank Sounding and Tube Monitoring Monitor and Operate Ballasting System 

(H-13) 
 

Monitor tank level indication system and deck drain 
management 

Monitor and Operate Ballasting System 
(H-13) 

Develop Transit Plan Transit Plan developed to reflect transit 
requirements 
(H-15) 
 

monitor ballast alarms Monitor and Operate Ballasting System 

(H-13) 
Operation of bilge / ballast system (H-
14) 
 

List and maintain communications equipment Contingency Plans and SSP - 
(confidential) (H-16) 
 

Flare booms are under continual surveillance by camera Flare boom deluge (H-02) 
Pilot light (H-02) 
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Electrical Supervisor 
 
Electrical Supervisor is the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Identification of frequency transmitting equipment Explosives, hazardous storage areas 
and radio silence procedure (H-05) 
 

Explosion proof equipment to be used Hazardous Zone Management 
(H-04) 

 

Provision of Static Electricity grounding of Flammable Liquid 
Storage Containers 

Inspection of storage of Flammable 
Materials (H-04) 

Annual PM of short circuit fuses / electrical breakers Short circuit fuses / Electrical breakers 
(H-04) 
 

Inspection and Maintenance at defined intervals Short circuit fuses / Electrical breakers 
(H-04) 
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Engine Room Operator 

 

Engine Room Operator is the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Manual shut-down of engines Shut-down of engines (H-04) 

 

Remote shutdown of fuel supply Shutdown affected area  
(H-04) 
Emergency Shutdown System 
(H-04) 
 

Restricted access to HV board room Certified / approved equipment (H-04) 
 

Monitor and Operate Bilge System Operation of bilge / ballast system (H-

08) 
 

Monitor bilge alarms Monitor and Operate Ballasting System 
(H-13) 
Operation of bilge / ballast system (H-
14) 
 

Monitor Leak Detection Sensors Watertight Integrity 
(H-13, H-14) 
 

Measurement of Anode Activity Cathodic Protection (H-14) 
 

Contact CP Measurement Cathodic Protection (H-14) 
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Helicopter Landing Officer 
 

Helicopter Landing Officer is the Accountable party for the following Barriers: 
 
 
Bowtie Reference:  H-09 Air Traffic / Loss of Control over Helicopter 

Barriers: Designated Approach Path/Angle 

Stop lifting operations during Helicopter approach 

Inspection of Helideck to remove debris and objects 

Visibility of the Rig - Helicopter Beacon / Lighting 

 
Helicopter Landing Officer is the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Pre-landing Helideck Inspection Inspection of Helideck to remove 
debris and objects  
(H-09) 
 

Sample fuel before pumping to helicopter Quality Assurance of Heli Fuel (H-09) 
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Marine Section Leader 
 
Marine Section Leader is the Accountable party for the following Barriers: 
 
 
Bowtie Reference:  H-03 Hydrocarbons in Sea Floor Infrastructure / Loss of Containment 

Barriers: Lifts conducted at Heavy Lift safe zone 

  

Bowtie Reference:  H-06 Objects Lifted at Height - Crane / Deck / Dropped Object 

Barriers: Maintain Integrity of the Crane Cable  

Maintain Integrity of the Lifting Gear 

Selection of proper lifting gear for the load 

Designated Load Path 

  

Bowtie Reference:  H-09 Air Traffic / Loss of Control over Helicopter 

Barriers: Heliguards and Crash Kits 

  

Bowtie Reference:  H-10 Marine Traffic / Debris / Collision 

Barriers: Adhering to 500m practice 

Secure Deck Loads 

  

Bowtie Reference:  H-12 Asphyxiates (e.g., Inerting Gases) / Personnel Exposure to Hazardous 
Atmosphere 

Barriers: Availability of breathing apparatus 

Confined Space Rescue 

  

Bowtie Reference:  H-13 Floating Vessel / Loss of Stability 

Barriers: Monitor and Operate Ballasting System 

Emergency Ballasting 

Stop Work when exceeding Stability Limits 

Maintain Optimum Stability Intact 

Secure Deck Loads 

  

Bowtie Reference:  H-14 Structured Vessel / Structural Failure 

Barriers: Structural Strength Maintained 

Stop Work when exceeding Stability Limits 

Maintain Optimum Stability Intact 

Secure Deck Loads 

  

Bowtie Reference:  H-15 Vessel Transit / Loss of Control during Transit 

Barriers: Maintain Optimum Stability Intact 

Stop Work when exceeding Stability Limits 
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Marine Section Leader is the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Conduct regular Drills and Exercises Active Fire Protection (H-01, H-02, H-
04, H-09, H-10,  
H-14, H-16) 
H2S Emergency Response 
(H-01, H-02) 
Operating the DP System  
(H-08) 
Operator Intervention  

(e.g. de-select reference system or 
thruster) (H-08) 
Evacuate affected area  
(H-12) 

Confined Space Rescue  
(H-12) 
Impact Response (H-14) 
 

Conduct regular Drills and Exercises on the ESD Position 
and Operation 

Impact Response  
(H-06, H-07, H-08, H-15) 

Hazardous Area Classification Certified / approved equipment (H-04) 
 

Training, Certification and Competence Assurance Program Certified / approved equipment (H-04) 

Rigging of the load according to the lift 
plan / rigging procedures (H-06) 
Monitor and Operate Ballasting System 
(H-13) 
Deck Load Management  

(H-13) 
Emergency Ballasting (H-13) 
Maintain Optimum Stability Intact (H-13, 
H-14, H-15) 
 

Lifting gear register monitoring Selection of proper lifting gear for the 

load (H-06) 
 

Crane operator competency Operate the crane in accordance with 
requirements (H-06) 
 

Store detonators and explosives separately Designated storage area 
(H-05) 
 

Restricted access to explosives storage Designated storage area 

(H-05) 
 

Certification of the crane Maintain Crane Condition 
(H-06) 
 

Certification of Lifting Gear Maintain Integrity of the Lifting Gear (H-
06) 
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HSE Critical Activities Barrier and Bowtie Reference 

Provision of Static Electricity grounding of Flammable Liquid 
Storage Containers 

Certified / approved equipment (H-04) 

Certification of Lifting Systems Pre-lift load inspections  
(H-06) 

Regular Stability and Strength Checks for Bending 
Moments, Shear Forces and Deck Loading During Stability 
Checks 

Structural Strength Maintained 
(H-14) 

Assessment of damage stability criteria Impact Response  
(H-10, H-14) 
 

Perform stability calculations Monitor and Operate Ballasting System 

(H-13) 
Deck Load Management  
(H-13) 
 

Adhere to stability manual and calculations Monitor and Operate Ballasting System 
(H-13) 

Deck Load Management  
(H-13) 
Maintain Optimum Stability Intact (H-13, 
H-14, H-15) 
 

Adherence to Deck Loading Plan Deck Load Management  

(H-13) 
 

Monitor Heel and Trim Indication System Emergency Ballasting (H-13) 

Verify towing gear (state and application) before transit Proper application / attachment of 
towing gear  
(H-15) 
 

Visual inspection at defined intervals Rig Hull Protective Coating System (H-
14) 
 

Regular Hull inspection Watertight Integrity  
(H-13, H-14) 
 

Review of relevant Impact scenario's Rig Designed for impact scenario's  
(H-08, H-10, H-14) 
 

Pre-rig move stability calculations Control Rig Stability during Rig Move 

(H-15) 
 

Pre-rig move check of ballast/stability systems Control Rig Stability during Rig Move 
(H-15) 
 

Use of certified towing gear Maintain Integrity of Towing Gear (H-
15) 

Visual inspection of towing gear before use Maintain Integrity of Towing Gear (H-
15) 

 



 

West Saturn MAHRA Report 
Appendix D 

 

Iss 01 / Rev 01 Hard copies are not controlled Page 25 of 54 

Rev Date: 14th February 2018 Major Accident Hazard Risk Assessment (MAHRA) 
 

HSE Critical Activities Barrier and Bowtie Reference 

Maintain Positive Stability Operation of bilge / ballast system (H-

14) 
 

Observation / monitoring of safe working loads Maintain Integrity of Towing Gear (H-
15) 
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Materials Admin 
 

Materials Admin is the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Load manifesting Design load specification  

(H-06) 
Selection of proper lifting gear for the 
load (H-06) 
 

Supervise / oversee the handling of materials per Security 
Plan requirements 

Supervision of handling of cargo and 
rig stores (H-16) 
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Materials man / Medic 
 

Materials man / Medic are the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

MSDS sheets to be stored with chemicals and hospital Controlled Transfer of Flammable 

Materials  
(H-04) 
Selection of proper lifting gear for the 
load (H-06) 
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MPD Supervisor 
 

MPD Supervisor is the Accountable party for the following Barriers: 
 
 
Bowtie Reference:  H-01 Hydrocarbons in Formation during Drilling / Loss of Containment 

Barriers: MPD Equipment is designed and certified 

MPD equipment is pressure tested 

Continuous monitoring of returns using gas detection 

Integrity of lines and vessels 

Automatic shut in at MPD package / drill floor / bridge 

Manual shut in at MPD choke manifold 

 
MPD Supervisor is the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Inspection and Maintenance at defined intervals Integrity of lines and vessels  
(H-01) 
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OIM 
 
OIM is the Accountable party for the following Barriers: 
 
 
Bowtie Reference:  H-01 Hydrocarbons in Formation during Drilling / Loss of Containment 

Barriers: Hot work is suspended as per Rig Specific Gas Protocol 

Emergency Disconnect / Secure Well and Rig Move off location 

Control of Ignition Sources 

Active Fire Protection 

Emergency Response Process 

Prevention of spreading of the Spill 

Clean up of spill 

H2S Emergency Response 

Managing H2S Conditions 

Rig and Equipment Selection for H2S Conditions 

  

Bowtie Reference:  H-02 Hydrocarbons in Formation during Well Testing / Loss of Containment 

Barriers: Control of Crane operations and Work at Heights during Well Testing 

Well testing restricted according to environmental conditions 

Control of Ignition Sources 

Active Fire Protection 

Emergency Response Process 

Prevention of spreading of the Spill 

Clean up of spill 

Heading Management 

H2S Emergency Response 

Managing H2S Conditions 

  

Bowtie Reference:  H-03 Hydrocarbons in Sea Floor Infrastructure / Loss of Containment 

Barriers: Emergency Disconnect / Secure Well and Rig Move off location 

  

Bowtie Reference:  H-04 Combustible Materials (e.g. Accommodations, Machinery Space(s), 
Storage area(s)) / Fire 

Barriers: House-keeping 

Inspection of storage of Flammable Materials 

Shutdown affected area 

Prevention of spreading of the Spill 

Clean up of spill 

Designated smoking areas 

Hot Work not allowed in Hazardous Area's 

Control of Work process 

Hazardous Zone Management 

Apply Helicopter refuelling operating Procedures 

Certified / approved equipment 

Emergency Shutdown System 
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Active Fire Protection 

Emergency Response Process 

Shutdown affected area 

Back-up Emergency Power (Redundancy of Main Equipment / Emergency 
Power Provisions) 

Rig and Equipment Selection for H2S Conditions 

  

Bowtie Reference:  H-05 Explosives (e.g., Perforating Gun Charges) / Explosion on the Rig 

Barriers: Designated storage area 

Explosives, hazardous storage areas and radio silence procedure 

Control of Work process 

Emergency Response Process 

  

Bowtie Reference:  H-06 Objects Lifted at Height - Crane / Deck / Dropped Object 

Barriers: Crane operator fitness for duty 

Heading Management 

Emergency Response Process 

Prohibition of outboard lifting while diving 

Prohibition of lifting over live (hydrocarbon bearing) equipment 

Prohibition of lifting over wireline operations 

Impact Response 

  

Bowtie Reference:  H-07 Objects Lifted at Height - Derrick / Drill Floor / Dropped Object 

Barriers: Emergency Response Process 

Impact Response 

Safe Handling Zone 

  

Bowtie Reference:  H-08 Vessel on Location / Loss of Station Keeping 

Barriers: Operator Intervention (e.g. de-select reference system or thruster) 

Stop Work when exceeding DP Capability 

Heading Management 

Monitor Watch Circle 

Emergency Disconnect / Secure Well and Rig Move off location 

Attending Vessel or other Vessel in the Area Render Assistance 

Notification of Adjacent Facility 

Use of Thrusters to avoid collision 

Follow Escape Route 

Impact Response 

Emergency Response Process 

  

Bowtie Reference:  H-09 Air Traffic / Loss of Control over Helicopter 

Barriers: Emergency Response Process 

Secure Well and prepare for disconnect 

Active Fire Protection 

  

Bowtie Reference:  H-10 Marine Traffic / Debris / Collision 
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Barriers: Customer Asset pre-selection process 

Adhere to Current Maritime Regulations and Guidance 

Establish Exclusion Zone 

Collision Avoidance 

Emergency Disconnect / Secure Well and Rig Move off location 

Standby Vessel render assistance 

Impact Response 

Emergency Response Process 

Active Fire Protection 

  

Bowtie Reference:  H-11 Moving / Rotating / Pressurized Equipment / Mechanical Failure 

Barriers: Third party (Survey by Class) surveillance / verification 

Emergency Shutdown System 

Emergency Response Process 

Impact Response 

  

Bowtie Reference:  H-12 Asphyxiates (e.g., Inerting Gases) / Personnel Exposure to Hazardous 
Atmosphere 

Barriers: Restrict Access 

Isolation of Confined Space 

Work Method 

Evacuate affected area 

Emergency Response Process 

  

Bowtie Reference:  H-13 Floating Vessel / Loss of Stability 

Barriers: Deck Load Management 

Emergency Disconnect / Secure Well and Rig Move off location 

Watertight Integrity 

Emergency Response Process 

  

Bowtie Reference:  H-14 Structured Vessel / Structural Failure 

Barriers: Rig Hull Protective Coating System 

Watertight Integrity 

Impact Response 

Active Fire Protection 

Emergency Disconnect / Secure Well and Rig Move off location 

Operation of bilge / ballast system 

Emergency Response Process 

  

Bowtie Reference:  H-15 Vessel Transit / Loss of Control during Transit 

Barriers: Transit Plan developed to reflect transit requirements 

Transit Plan Approval 

Maintain Integrity of Towing Gear 

Proper application / attachment of towing gear 

Move rig to alternate shelter location 

Control Rig Stability during Rig Move 
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Maintain DP System Reliability 

Collision Avoidance 

Emergency Response Process 

Attending Vessel or other Vessel in the Area Render Assistance 

Use of Thrusters to avoid collision 

Follow Escape Route 

Impact Response 

Notification of Adjacent Facility 

Emergency Response Process 

  

Bowtie Reference:  H-16 Security Issues / Security Incident 

Barriers: Emergency notifications 

Active Fire Protection 

Emergency Response Process 

Drilling operations halted - disconnect if required 

 
 
OIM is the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Inform Rig Manager and Client Drilling a Relief Well (H-01) 
Prevention of spreading of the Spill (H-

01, H-02) 
Clean up of spill  
(H-01, H-02) 
 

For exploratory wells consider H2S and field information Rig and Equipment Selection for H2S 
Conditions  

(H-01, H-04) 
 

Conduct simulated EDS drills (Drift-off/drive-off) Emergency Disconnect / Secure Well 
and Rig Move off location  
(H-01, H-03, H-08, H-10,  
H-13, H-14) 

Secure Well and prepare for disconnect 
(H-09) 
 

Adhere to Hazardous Areas and Materials procedure Control of Ignition Sources 
(H-01, H-02) 
Hot Work not allowed in Hazardous 
Area's (H-04) 

Activation of active fire protection Active Fire Protection  
(H-01, H-02, H-04, H-09,  
H-10, H-14, H-16) 
 

Initiate Medical Emergency Response Plan Emergency Response Process 
(All Bowties) 
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HSE Critical Activities Barrier and Bowtie Reference 

Initiate Emergency Response Plan Emergency Disconnect / Secure Well 

and Rig Move off location (H-01, H-03,  
H-08, H-10, H-13, H-14) 
Active Fire Protection  
(H-01, H-02, H-04, H-09,  
H-10, H-14, H-16) 

Emergency Response Process 
(H-01, H-02, H-04, H-05,  
H-06, H-07, H-08, H-09,  
H-10, H-11, H-12, H-13,  
H-14, H-16) 
Attending Vessel or other Vessel in the 
Area Render Assistance (H-08, H-15) 
Use of Thrusters to avoid collision (H-
08, H-15) 
 

Activate Response Teams Evacuate affected area  
(H-12) 
Confined Space Rescue  
(H-12) 
 

Initiate H2S Response H2S Emergency Response 
(H-01, H-02) 

 

Activate the Oil Spill Response Plan Prevention of spreading of the Spill (H-
01, H-02) 
Clean up of spill  
(H-01, H-02) 
 

Escalate (e.g. to shore / local authorities) when required Prevention of spreading of the Spill (H-

01, H-02) 
Clean up of spill  
(H-01, H-02) 
Emergency Response Process 
(H-01, H-02, H-04, H-05,  
H-06, H-07, H-08, H-09,  
H-10, H-11, H-12, H-13,  
H-14, H-16) 
 

PA Announcement Emergency Response Process 
(H-01, H-02, H-04, H-05,  

H-06, H-07, H-08, H-09,  
H-10, H-11, H-12, H-13,  
H-14, H-16) 
 

Initiate support Standby Vessel if available Active Fire Protection  
(H-01, H-02, H-04, H-09,  
H-10, H-14, H-16) 
Emergency Response Process 
(H-01, H-02, H-04, H-05,  
H-06, H-07, H-08, H-09,  
H-10, H-11, H-13, H-14,  
H-16) 
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HSE Critical Activities Barrier and Bowtie Reference 

Prevention of spreading of the Spill (H-

01, H-02) 
Clean up of spill  
(H-01, H-02) 
 

Control spread of spill Prevention of spreading of the Spill (H-
01, H-02) 
 

Training, Certification and Competence Assurance Program Manual shut in at MPD choke manifold 
(H-01) 
Operate the crane in accordance with 
requirements (H-06) 
Operating the DP System  

(H-08) 
 

Establish SIMOPS plan Stop lifting operations during Helicopter 
approach (H-09) 
 

Establish SIMOPS plan with Facility Emergency Shutdown of Subsea 
infrastructure  

(H-03, H-06) 
Prohibition of outboard lifting while 
diving (H-06) 
Notification of Adjacent Facility (H-08, 
H-15) 

 

Control of Temporary Equipment Control of Ignition Sources 
(H-01, H-02) 
 

Adhere to procedure for smoking restrictions Designated smoking areas 
(H-04) 
 

Assessment of Lightning Risk Electrical Isolation of Equipment (H-05) 
 

Observe strict radio silence, equipment switched off and 
locked 

Explosives, hazardous storage areas 

and radio silence procedure (H-05) 
 

No Crane operations over well test package during flaring 
operations 

Control of Crane operations and Work 
at Heights during Well Testing (H-02) 
 

Signage of Confined Spaces Restrict Access (H-12) 

Ensure completion of Class Surveys Third party (Survey by Class) 
surveillance / verification 
(H-11) 
 

Well specific operating guidelines Stop Work when exceeding Stability 
Limits (H-13, H-14) 
 

Optimise the use of a safe handling zone Safe Handling Zone (H-07) 

Approval of Transit Plan Transit Plan Approval (H-15) 
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HSE Critical Activities Barrier and Bowtie Reference 

Re-position the rig away from the subsea infrastructure for 
heavy lifts 

Lifts conducted at Heavy Lift safe zone 

(H-03) 
 

Identify Escape Routes Emergency Disconnect / Secure Well 
and Rig Move off location (H-01, H-03,  
H-08, H-10, H-13, H-14) 
Secure Well and prepare for disconnect 
(H-09) 
 

Notify local authority Establish Exclusion Zone 
(H-10) 
 

Loading/unloading procedures Adhering to 500m practice 
(H-10) 
 

Initiate support by Standby Vessel Collision Avoidance (H-10) 
Standby Vessel render assistance (H-
10) 
 

Planning of Escape Routes Follow Escape Route 
(H-08, H-15) 
 

Inspection and assessment of damage Impact Response  
(H-06, H-07, H-08, H-10,  
H-11, H-14, H-15) 
 

Implement contingency plans Contingency Plans and SSP (H-16) 
 

Make required notifications to Company shore-based 
personnel/District Management and any applicable coastal 
state authorities 

Emergency notifications  
(H-16) 

Use PTW process for High Pressure Testing MPD equipment is pressure tested (H-
01) 
Well testing equipment is pressure 
tested (H-02) 
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Radio Room Operator 
 

Radio Room Operator is the Accountable party for the following Barriers: 
 
 
Bowtie Reference:  H-09 Air Traffic / Loss of Control over Helicopter 

Barriers: Assessment of Weights and Manifesting 
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Relevant Party 
 

Relevant Party is the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Initiate ESD at designated locations in accordance with 
emergency procedures 

Automatic shut in at MPD package / drill 

floor / bridge (H-01) 
Automatic shut in at well package / drill 
floor / bridge 
(H-02) 
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Rig Admin 
 

Rig Admin is the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Prepare manifest for all inbound and outbound helicopter 
journeys 

Assessment of Weights and 

Manifesting (H-09) 
 

Weight and balance calculations performed based on 
manifest 

Assessment of Weights and 
Manifesting (H-09) 
 

Control embarkation of personnel and effects Control of Embarkation of Personnel 
and Effects  
(H-16) 
 

Valid ID program / documents for ship's rig and visitors Control of Embarkation of Personnel 
and Effects  
(H-16) 
 

Proper manifesting of personnel and baggage Control of Embarkation of Personnel 
and Effects  
(H-16) 

 

 

 

 

 

 

 

 

 

 

 

 



 

West Saturn MAHRA Report 
Appendix D 

 

Iss 01 / Rev 01 Hard copies are not controlled Page 39 of 54 

Rev Date: 14th February 2018 Major Accident Hazard Risk Assessment (MAHRA) 
 

Rig Leader 
 

Rig Leader is the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Riser Analysis Riser in Accordance with Operating 

Environment  
(H-01) 
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Safety Officer 
 
Safety Officer is the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Provide Confined Space rescue equipment (e.g. full chest 
harness + lifeline) 

Confined Space Rescue  
(H-12) 
 

Provide Watchman Confined Space rescue training  Confined Space Rescue  

(H-12) 

Area inspections Inspection of storage of Flammable 

Materials (H-04) 
Shutdown affected area  
(H-04) 
 

Maintenance and calibration of portable gas detectors Maintain Adequate / Appropriate 
Ventilation  
(H-12) 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

West Saturn MAHRA Report 
Appendix D 

 

Iss 01 / Rev 01 Hard copies are not controlled Page 41 of 54 

Rev Date: 14th February 2018 Major Accident Hazard Risk Assessment (MAHRA) 
 

Section Leaders 
 
Section Leaders are the Accountable party for the following Barriers: 
 
 
Bowtie Reference:  H-12 Asphyxiates (e.g., Inerting Gases) / Personnel Exposure to Hazardous 

Atmosphere 

Barriers: Maintain Adequate / Appropriate Ventilation 

 
Section Leaders are the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Adhere to PTW and Isolation System Hot work is suspended as per Rig 
Specific Gas Protocol  
(H-01) 

Control of Ignition Sources  
(H-01, H-02) 
Control of Crane operations and 
Work at Heights during Well Testing 
(H-02) 
Restricted Access during Well 
Testing (H-02) 
Control of Work process  
(H-04, H-05) 
Hazardous Zone Management 
(H-04) 
Restrict Access (H-12) 
Isolation of Confined Space (H-12) 
Work Method (H-12) 
 

Adhere to House-keeping procedures House-keeping (H-04) 

Prevention of spreading of the Spill 
(H-04) 
Clean up of spill (H-04) 
Correct Disposal of Waste Oil (H-04) 
 

Develop Lift Plan and TBRA for all Heavy Lifts Lifts conducted at Heavy Lift safe 
zone (H-03) 
 

Ensure crews are trained in rig systems and processes Application of operational procedures 
and limits (H-11) 
 

Redundancy/back-up availability of critical systems Impact Response (H-11) 

Availability of required spare for critical systems Impact Response (H-11) 

Limit Rig activity affecting stability Control Rig Stability during Rig Move 
(H-15) 
 

Isolation of affected subsystems Impact Response  

(H-06, H-07, H-08, H-10,  
H-11, H-14, H-15) 
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Ship Security Officer 
 

Ship Security Officer is the Accountable party for the following Barriers: 
 
 
Bowtie Reference:  H-16 Security Issues / Security Incident 

Barriers: Implementation of Approved SSP based on Security Assessment 

Control of Embarkation of Personnel and Effects 

Supervision of handling of cargo and rig stores 

Monitoring of Restricted Areas / Deck areas and areas surrounding the Rig 

Contingency Plans and SSP - (confidential) 

 
Ship Security Officer is the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Establishment of Security Levels - awareness of threat level Control of Embarkation of Personnel 
and Effects  
(H-16) 
Contingency Plans and SSP - 
(confidential) (H-16) 
 

Establishment of Port-Specific Security Communication - 
Vessel / Waterfront Interface 

Control of Embarkation of Personnel 
and Effects  
(H-16) 
Supervision of handling of cargo and 
rig stores (H-16) 
 

SSP briefings for relevant personnel Control of Embarkation of Personnel 

and Effects  
(H-16) 
Supervision of handling of cargo and 
rig stores (H-16) 
Monitoring of Restricted Areas / Deck 

areas and areas surrounding the Rig 
(H-16) 
Contingency Plans and SSP - 
(confidential) (H-16) 
 

Ensure monitoring of the rig Monitoring of Restricted Areas / Deck 

areas and areas surrounding the Rig 
(H-16) 
 

Security procedures validated through SSP training and drills Monitoring of Restricted Areas / Deck 
areas and areas surrounding the Rig 
(H-16) 
 

Annual Review of SSP Monitoring of Restricted Areas / Deck 
areas and areas surrounding the Rig 
(H-16) 
Contingency Plans and SSP - 
(confidential) (H-16) 
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HSE Critical Activities Barrier and Bowtie Reference 

 

Monitor and restrict access to security restricted areas Monitoring of Restricted Areas / Deck 

areas and areas surrounding the Rig 
(H-16) 
 

Conduct SSP drills Contingency Plans and SSP - 
(confidential) (H-16) 
 

Communication and coordination per the SSP Contingency Plans and SSP - 

(confidential) (H-16) 
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Sub Sea Supervisor 
 

Sub Sea Supervisor is the Accountable party for the following Barriers: 
 
 
Bowtie Reference:  H-01 Hydrocarbons in Formation during Drilling / Loss of Containment 

Barriers: Maintain Riser Integrity 

Maintain Flex Joint Integrity 

Redundant equipment and control systems 

BOP regular function and pressure testing in accordance with rules and 
regulations 

 
Sub Sea Supervisor is the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Pressure and Leak test the BOP Shut in the Well (H-01) 
BOP regular function and pressure 
testing in accordance with rules and 
regulations  
(H-01) 

 

Function Test the BOP Shut in the Well (H-01) 
BOP regular function and pressure 
testing in accordance with rules and 
regulations  
(H-01) 

 

Surface testing of the EDS Secure Well and prepare for disconnect 

(H-09) 
 

Diverter testing according to procedures Divert Flow (H-01) 

Surface testing of the EDS Emergency Disconnect / Secure Well 
and Rig Move off location (H-01, H-03,  
H-08, H-10, H-13, H-14) 
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Subsea Engineer 
 
Subsea Engineer is the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Inspection and Maintenance by Rig Crew at defined 
intervals 

Maintain Riser Integrity  
(H-01) 
Maintain Flex Joint Integrity  
(H-01) 

 

Riser Inspection Maintain Riser Integrity  
(H-01) 
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Technical Section Leader 
 

Technical Section Leader is the Accountable party for the following Barriers: 
 
 
Bowtie Reference:  H-01 Hydrocarbons in Formation during Drilling / Loss of Containment 

Barriers: Preventive and corrective maintenance according to Seadrill Asset 
Management System 

  

Bowtie Reference:  H-02 Hydrocarbons in Formation during Well Testing / Loss of Containment 

Barriers: Flare boom deluge  

  

Bowtie Reference:  H-04 Combustible Materials (e.g. Accommodations, Machinery Space(s), 
Storage area(s)) / Fire 

Barriers: Certified / approved equipment 

Short circuit fuses / Electrical breakers 

Overpressure in engine room(s) 

Shut-down of engines 

Maintain condition of the Engines 

Maintenance and Inspection Program 

UPS Management 

  

Bowtie Reference:  H-05 Explosives (e.g., Perforating Gun Charges) / Explosion on the Rig 

Barriers: Electrical Isolation of Equipment (including lightning protection) 

  

Bowtie Reference:  H-06 Objects Lifted at Height - Crane / Deck / Dropped Object 

Barriers: Maintain Crane Condition 

Crane overload protection 

  

Bowtie Reference:  H-08 Vessel on Location / Loss of Station Keeping 

Barriers: Redundancy of station-keeping 

  

Bowtie Reference:  H-11 Moving / Rotating / Pressurized Equipment / Mechanical Failure 

Barriers: Equipment Commissioning / Testing 

Maintenance and Inspection Program 

Application of operational procedures and limits 

Equipment instrumentation and limiting devices 

Pressure Relief Valves 

  

Bowtie Reference:  H-13 Floating Vessel / Loss of Stability 

Barriers: Redundant equipment and control systems 

Preventive and corrective maintenance according to Seadrill Asset 
Management System 

  

Bowtie Reference:  H-14 Structured Vessel / Structural Failure 

Barriers: Cathodic Protection 
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Bowtie Reference:  H-15 Vessel Transit / Loss of Control during Transit 

Barriers: Redundancy of station-keeping 

 
 
Technical Section Leader is the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Calibration and Maintenance of the SDI System Ensure Integrity of the Drill Line (H-07) 
Lifting equipment overload protection 
(H-07) 
 

Ensure that H2S Gas Detection System is tested prior start of 
drilling in known H2S Environments 

Managing H2S Conditions 
(H-01, H-02) 

Shut down non-essential systems Back-up Emergency Power 

(Redundancy of Main Equipment / 
Emergency Power Provisions) (H-04) 
 

Maintain secondary containment (e.g. double piping) where 
required 

Inspection of storage of Flammable 
Materials (H-04) 

Ensure understanding of equipment operational procedures 
and limits 

Application of operational procedures 
and limits (H-11) 

Preventive Crane Maintenance Maintain Crane Condition  
(H-06) 
 

Preventive Draw Works Maintenance Ensure integrity of the Draw Works (H-
07) 
 

Inspection and Maintenance at defined intervals Gas detection in shale shaker room (H-
01) 
Condition mud if gas is detected in 
return mud  
(H-01) 
Ventilation systems to be running at all 
times when mud system is in use (H-
01) 

BOP regular function and pressure 
testing in accordance with rules and 
regulations 
(H-01) 
Preventive and corrective maintenance 

according to Seadrill Asset 
Management System (H-01) 
Certified / approved equipment (H-04) 
UPS Management (H-04) 
Activation of the Emergency Brakes 

(H-07) 
Ensure integrity of the Derrick 
Structural and Fixed equipment (H-07) 
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HSE Critical Activities Barrier and Bowtie Reference 

Ensure integrity of Derrick Moving 

equipment (H-07) 
Visibility of the Rig - Helicopter Beacon 
/ Lighting (H-09) 
Monitor and Operate Ballasting System 
(H-13) 

Preventive and corrective maintenance 
according to Seadrill Asset 
Management System (H-13) 
Emergency Ballasting (H-13) 
Maintain DP System Reliability (H-15) 
 

Complete MOC for replacement / repair / modification Preventive and corrective maintenance 
according to Seadrill Asset 
Management System (H-01, H-13) 
Equipment Commissioning / Testing 
(H-11) 
 

Review and follow OEM and equipment specific procedures Maintenance and Inspection Program 
(H-11) 
 

Plan and ensure inspection and maintenance Active Fire Protection  
(H-01, H-02, H-04, H-09,  
H-10, H-14, H-16) 
Maintenance and Inspection Program 
(H-04) 
Pressure Relief Valves  
(H-11) 
Emergency Shutdown System 

(H-11) 
 

Review work orders (outstanding, overdue, closed out) Preventive and corrective maintenance 
according to Seadrill Asset 
Management System (H-01, H-13) 
Maintenance and Inspection Program 
(H-11) 
 

Ensure the competency of Maintenance Personnel Maintenance and Inspection Program 
(H-11) 
 

Maintain DP System Reliability Operating the DP System 
(H-08) 
Maintain DP System Reliability (H15) 

PMS Preventive Maintenance Integrity of lines and vessels (H-01, H-
02) 
Redundancy of station-keeping (H-08, 
H-15) 
Maintain DP System Reliability (H15) 
 

Inspection of third party equipment certification and 
installation 

Certified / approved equipment (H-04) 

 

Plan and ensure inspection and maintenance Maintenance and Inspection Program 
(H-11) 
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HSE Critical Activities Barrier and Bowtie Reference 

 

Maintenance of the Fire, Gas and Ex rated equipment Control of Ignition Sources 

(H-01, H-02) 
 

Annual Verification Trials Redundancy of station-keeping (H-08, 
H-15) 
 

Third party surveys Certified / approved equipment (H-04) 
Rig Designed for progressive structural 

failure (Strength, Selection of 
Materials, Corrosion Allowance) (H-14) 
 

Ensure integrity of equipment maintained through inspection, 
maintenance and certification 

Equipment designed and certified for 
the well testing 
(H-02) 

Complete the 'Authorization to rig up equipment' checklist  MPD Equipment is designed and 
certified (H-01) 

Equipment designed and certified for 
the well testing 
(H-02) 
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Tool Pusher 
 

Tool Pusher is the Accountable party for the following Barriers: 
 

Bowtie Reference:  H-01 Hydrocarbons in Formation during Drilling / Loss of Containment 

Barriers: Use of Safety Valve to prevent flow up the drill stem 

Prevention of Swabbing and Surging while Drilling 

Operate Degasser while drilling in Hydrocarbons zones 

Ventilation systems to be running at all times when mud system is in use 

  

Bowtie Reference:  H-04 Combustible Materials (e.g. Accommodations, Machinery Space(s), 
Storage area(s)) / Fire 

Barriers: Prevention of Swabbing and Surging while Drilling  

Operate Degasser while drilling in Hydrocarbons zones 

  

Bowtie Reference:  H-07 Objects Lifted at Height - Derrick / Drill Floor / Dropped Object 

Barriers: Ensure integrity of the Draw Works 

Ensure integrity of the Derrick Structural and Fixed equipment 

Ensure Integrity of the Drill Line 

Operate the lifting equipment in accordance with requirements 

Ensure integrity of Derrick Moving equipment 

 
Tool Pusher is the Responsible party for the following activities: 
 

HSE Critical Activities Barrier and Bowtie Reference 

Maintain Surface Bubble Watch Shallow Flow Response  
(H-01) 
 

Verification of LOT/FIT results Prevention of lost circulation / returns (H-
01, H-04) 

Maintain Trip Log and Monitor Well Bore Fluids Prevention of Swabbing and Surging 
while Drilling  
(H-01, H-04) 
Prevention of lost circulation / returns (H-
01, H-04) 

 

Control Tripping Speed Prevention of Swabbing and Surging 
while Drilling  
(H-01, H-04) 

Prepare Well Control Responses based on the applicable 
scenario's for each drilling phase 

Well Control Response  
(H-01) 
Closing the well with the BOP and 

circulate HC mud through poorboy de-
gasser (H-01) 
Closing the well with the BOP (H-01) 
 

Execute the Kill Plan Well Kill Operations (H-01) 
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HSE Critical Activities Barrier and Bowtie Reference 

Regular slip and cut of the drill line Ensure Integrity of the Drill Line (H-07) 

 

Observe safe working load limits Ensure Integrity of the Drill Line (H-07) 
 

Planned PM schedule of derrick structure (corrosion, 
missing pins, bolts, etc.) 

Ensure integrity of the Derrick Structural 
and Fixed equipment (H-07) 
 

TBRA for all activities Prohibit / Control access below the load 
path (H-07) 

 

Integrity of the Draw Works Ensure integrity of the Draw Works (H-
07) 
 

PMS Preventive Maintenance Maintain Pressure Containment 
Envelope  
(H-01) 
Secondary Well Control  

(H-04) 
 

Pre-start check list signed by OIM, Company Man, Well 
Test Engineer and DSL 

Equipment designed and certified for the 
well testing (H-02) 
Well testing equipment is pressure 
tested (H-02) 
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Well Test Engineer 
 

Well Test Engineer is the Accountable party for the following Barriers: 
 

Bowtie Reference:  H-02 Hydrocarbons in Formation during Well Testing / Loss of Containment 

Barriers: Pilot light 

Integrity of lines and vessels 

Restricted Access during Well Testing 

 
Well Test Engineer is the Responsible party for the following activities: 
 
 
HSE Critical Activities Barrier and Bowtie Reference 

Identify the possible presence of H2S from surveys/historical 
data 

Managing H2S Conditions  
(H-02) 
 

Monitor for toxic/flammable gas Continuous visual monitoring of pipes 
using portable gas detectors  
(H-02) 

 

Include manual shut in at well test choke manifold as 

bridging document activity 

Manual shut in at well test choke 

manifold (H-02) 
 

Pressure tests verified by well test supervisor Well testing equipment is pressure 
tested (H-02) 
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Well Test Supervisor 
 

Well Test Supervisor is the Accountable party for the following Barriers: 
 

Bowtie Reference:  H-02 Hydrocarbons in Formation during Well Testing / Loss of Containment 

Barriers: Automatic shut in at well package / drill floor / bridge 

Manual shut in at well test choke manifold 

Well testing equipment is pressure tested 

Continuous visual monitoring of pipes using portable gas detectors 

Additional ESD Hook Up 

  

Bowtie Reference:  H-05 Explosives (e.g., Perforating Gun Charges) / Explosion on the Rig 

Barriers: Detonation of Guns at required Depth 

 
Well Test Supervisor is the Responsible party for the following activities: 
 

HSE Critical Activities Barrier and Bowtie Reference 

Inspection and Maintenance at defined intervals Integrity of lines and vessels  
(H-02) 
 

Plan and ensure inspection and maintenance Integrity of lines and vessels  

(H-02) 
 

Ignition System Tested prior to Well Testing Pilot light (H-02) 
 

Use of pressure gauges and ESD System Function Testing Automatic ESD activated by over 
pressure (H-02) 
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1 Introduction 

1.1 Purpose 
The purpose of this document is to ensure that Emergencies on West Saturn are 
conducted in a safe and efficient manner and in accordance to legislation and Seadrill’s 
internal requirements. This manual will describe the organization, action plans and 
available resources in order to avoid a hazardous situation developing into an accident.  

1.2 Scope and applicability 
The requirements apply to West Saturn, setting minimum requirements for safe 
handling of emergencies. 

1.3 Responsibilities 
The West Saturn Offshore Installation Manager (OIM) is responsible for the content 
of this document.  A multidisciplinary team composed by Section Leaders and 
Supervisors supports the OIM with regards the elaboration of this document. 
 
The document shall be approved by Rig Manager of West Saturn. 
 
The West Saturn Offshore Installation Manager (OIM) is responsible to ensure that 
this document is applied in the rig organization and department heads in their 
respective department: 
 
Marine Section Leader / Marine department 
Drilling Section Leader / Drilling department 
Technical Section Leader / Technical department 
Safety Training Officer / Safety Department 
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2 Requirements 

2.1 Rig Description 
 

West Saturn is a floating drillship unit, with the following characteristics: 
 
• Overall length: 227.8 meters 
• Depth: 19.0 meters 
• Overall width (with rack anchors): 42.0 meters 
• Beam: 42.0 meters 
• Draft in transit: 8.5 meters 
• Working Draft: 12.0 meters 
• Moonpool dimensions: 38.4 x 12.48 meters 
• Minimum water depth (drilling): 500 meters 
• Maximum water depth (drilling): 3657,6 meters 
• Drilling capacity: 11,430 meters 

2.1.1 Escape Routes, Muster Locations and Signage  
  
The alternatives for unit abandon and evacuation are indicated by arrows on the 
escape routes and passegeways signs. All the escape routes are properly signalized 
(black standard color with white arrows). 
 
West Saturn’s primary muster stations are situated outside in the forward lifeboat 
stations, C-Deck, port and starboard sides. Secondary muster (in case of potential 
exposure to gas or smoke at the primary muster station) is inside the Temporary 
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Refuge on 1st-deck, cinema/lecture hall for port lifeboats and the Mess room for 
starboard lifeboats. All muster areas can accommodate the maximum POB of 200 with 
sufficient room to allow donning of lifejackets in preparation of any evacuation. 
Abandon Rig ESD Pushbuttons are provided at all lifeboat stations. 
 
The West Saturn Fire Control and Safety Plans display the location of the muster 
areas, as well as the escape routes throughout the drillship. In general, there are two 
escape routes from all working areas on the drillship. All personnel on board are to be 
familiarised with the Fire Control and Safety Plans and with the Rig Escape Routes 
through the rig induction, regular drills and exercises. 
 
  
There are two muster locations in case of unit abandon and they are properly identified: 
Main: Lifeboats Nº 01, Nº 02, Nº 03, Nº 04; Alternative: Lifeboats Nº 05 e Nº 06. All 
personnel alocated in the Main Lifeboat Nº 01 will be realocated for the Lifeboat Nº06, 
and all personnel who are alocated in the Main Lifeboat Nº 02 will be realocated to the 
Alternative Lifeboat Nº 05, personnel from Lifeboat Nº 03 will be transfered to 
Staboard-aft Liferafts and the ones from Lifeboat Nº 4 will be transfered to Port-aft 
liferafts.  
 
 
For further information, the unit escape route plan (included in the Fire Control and 
Safety Plan) can be verified into E-Docs and is also available on the bulkheads from 
the most common personnel circulation areas. 
 

2.1.2 Drillship access 
 

The main access to the rig is done by air. The facility has a helideck located on the 
bow, designed to get the size of the aircraft Sikorski S61N and S92, with a maximum 
capacity of 13 metric tons. If necessary, the access can be made by sea using 
personnel baskets with deck cranes. 
 

2.1.3 Accidental scenarios 
 

Based on the risk analysis of the rig and in the Safety Case Emergency Response 
Management section, it was established the Defined Situations of Hazard Actions with 
a number of accidental scenarios for training purposes. Those hazard Sistuations are 
mentioned in the DSHAs which can be found as an attachment to this procedure. 
Those DSHAs were used to create the West Saturn Drills Matrix which is also an 
attachment to this procedure.  
 

2.1.4 Alert system 
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The emergency alarm system on the platform is sound, with the presence of light 
signaling in noisy areas. 
 
In addition to the audible alarm, some compartments have rotating light, such as motor 
generators main room, emergency generator room and living room electrical panels 
protected by the CO2 system. 
 
The sound alarm and alarm lights are activated either manually or remotely in the 
control room (bridge). 
 

2.2 Notification on board West Saturn 

Internal Notification 
 
The Bridge is the "Control Room", telephone number: 112 & 115, and is manned 24h 
a day. The Bridge is the "Command Center" in an emergency. 

 
Notifications: 
Situations which threat/may threat personnel or asset, to be notified as following: 
 

• Personnel in area. 
 

• Bridge ext. 3001 & 3003, alternatively press a fire alarm button (M.C.P.). 
 

When using telephone, remember: 
 

• Who is calling? 
 

• What has happened? 
 

• Where did it happen? 
 

• Need for immediate help? 
 

• Confirmation of the message 
 

If possible, start fighting the fire without jeopardizing your own safety. 
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2.2.1 Levelled Response Approach Process 

 
A levelled response system gives a structured approach to both establishing 
emergency preparedness and undertaking an emergency response. It allows potential 
emergencies to be categorized in terms of their potential severity and the capabilities 
that need to be in place to respond to that emergency.  
 
Applying the principles of tiered emergency response can ensure suitable capabilities 
are developed and appropriate with the emergency at Rig level (Level 1), Regional 
level (Level 2) and Corporate level (Level 3). 
 
Level 1 events are likely to be relatively small and/or affect a localized area. They may 
be dealt with using Rig resources and managed by the Rig. 
 
Level 1 is responsible at the scene of the incident, for rescue and damage control. This 
work is led by the OIM. The rig is responsible for responding to emergency situations 
in accordance with plans and procedures. The OIM is responsible for managing all 
situations. Typical tasks / phases are notification, combat, rescue, evacuation and 
normalisation.  
 
For any onshore incident triggering the Emergency response team, level 1 will be the 
actual incident site. Level 2 and 3 will remain the same. 
 
Level 2 is maintained by and cared for by the regional Incident Management Team 
(IMT) onshore led by Regional Incident Management Team Manager. The IMT 
Manager in the region reports to CMT Manager Corporate. The responsibilities of level 
2 are to coordinate resources and supply onshore support to level 1. Level 2 should 
give technical advice, and interface towards external resources, and ensure 
information to media response at corporate, personnel and Next Of Kin (NOK) 
handling, contact with the authorities as well as normalisation.  
 
The IMT members will be mobilised in the level 2 Emergency Control Centre, while the 
support team functions may be located at other premises. (E.g. the Hotel Liaison will 
be at the Next of Kin reception hotel). During an acute oil spill operation, an on-site 
action team may be mobilised in cooperation with national or international oil spill 
organisations. 
 
The IMT shall conduct proactive crisis management in order to ensure the effective 
handling of any situation of hazard and accident. 
 
Level 3 response is handled by the Seadrill Management Ltd Crisis Management 
Team. Level 3 handles, in close collaboration with level 2 the tasks within information 
sharing and communication; this includes media handling and customer relations. 
Level 3 will also handle legal and economic conditions/questions and holds the 
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strategic function for follow up and allocation of resources, as well as liaising with 
defined Stakeholders. The work is led by the Level 3 CMT Manager. 
 
The Role of Seadrill Management Ltd, level 3 CMT is to manage the strategic decisions 
related to, in-country response to an emergency involving Seadrill Management Ltd, 
liaise with and brief Corporate management / Board, as well as the national 
government departments, authorities and regulatory authorities, customers & 
stakeholders. 
 
Seadrill Management Ltd will handle and respond to media enquiries, according to the 
“Media Response Plan, DIR-37-00413”. The role and intention of the support teams 
will be established according to ongoing activities and the nature of the incident. 

 

Authority Delegation 

An important emergency response principle is to handle the situation at the lowest 
possible level. This principle is also applicable for delegation of authority. Level 2 will 
have the authority to support any level 1 needs. Transfer of authority between level 2 
and level 3, will go through the Crisis Management Team (CMT) Manager function. 
 
The authority shall be delegated from level 3 to level 2 to implement any actions 
deemed necessary in order to manage a crisis prioritizing: 
 

1) Personnel 
 

2) Environment 
 

3) Reputation 
 

4) Assets 
 

 
All the activities performed during an emergency response will be documented 
appropriately in Critical Incident Management (CIM). 
 
In the event on the level 2 mobilizing, a delegation authority which defines a financial 
framework will be established and the formal approval will be attached. 
 

Defined Situation of Hazards and Accidents (DSHAs) Notification 

 
DSHAs which require notification to level 3 through CIM: 
 
 
 
 

High Alert Notification: 
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• Major blow out 

• Helicopter crash (based on max capacity of 21 people on board) 

• Multiple fatalities accident 

• Serious accident/loss of vessel 

• Fire/explosion 

• Serious blow-out 

• Serious damage to rig/collision/drifting/hurricane 

• Terrorism 

• Helicopter emergency 

• Significant and critical pollution 

• Kidnap and ransom 

 

Medium Alert Notification 

 

• Single fatality accident 

• Environmentalist/NGO actions against the rig 

• Piracy 

• Sabotage/criminal act 

• Minor blow-out 

• Serious near-miss 

• Serious injuries 

• Natural disasters 

 

Seadrill Management Ltd is structured to handle an emergency situation 
according to rules and regulations set by related governing authorities. 

 

 
Communication lines from Level 1 to Level 3 
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2.2.2 External Notification 
 
During an emergency situation, the OIM shall notify according to notification matrix.  
 
Reporting using forms in accordance with IMO resolution A648 (16). 
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X X/O O   X     O X X O  Death by natural causes 
X X/O O  X/O X     O X X O  Serious accidents 
X X/O O   X      X X O  Personnel fatal accident 
X X/O O  X/O X    X O X X O  Fire/Explosion 
X X/O O  X/O    X/O  O X X O  Blow Out 
X X/O   X/O      O X X O  Diving Incident 
X  O  X/O X     O X X O  Sabotage/Criminal act 
X  O  X/O      O X X O  Damage to vessel/rig, collision/drifting 
X  O  X/O      O  X O  Partial evacuation 
X  O  X/O      O X X O  Abandonment 
X       X   O X X O  Loss of radioactive source 
X X/O   X/O     X   X O  Helicopter emergency 
X   O X/O      O  X O  Supply vessel emergency 
X  O  X  X  X/O   X X O  Oil spill/Critical pollution 

X X/O           X O  Epidemic/Poisoning/Contagious 
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X     X      X X O  Serious near miss 
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O
perator/C

lient 

O = Seadrill to notify 
 

X = Operator 

 
 
When operating in/on foreign port/waters/on shelf, a separate contact telephone list must be 
prepared and a hard copy to be enclosed to this procedure, if not already covered in bridging 
procedure between Seadrill and Operator (see attached Emergency Contacts telephone list). 

 
The Captain / OIM requests mobilization of the Onshore Contingency Organization if the 
situation demands external resources and assistance. 
 
The flowchart for the OIM can be seen below and in the PRO-01-0205 – Onshore Contingency 
for Brazil. 
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In the PRO-01-0205 – Onshore Contingency for Brazil there are also all the relevant telephone 
numbers to contact in case an Emergency takes place on the rig. An updated contact list can 
also be found attached to the PRO-01-0205. 

2.2.3 Station Bill 
 
The Station Bill shall only be updated by Document Center, Technical Dept., Seadrill Head 
Office.  
 
See attached to this procedure the Station Bill document. 

Offshore Installation 

Manager 

(OIM) 

 

 
 
 

 

 

RIG Manager 

 

 
 

Alternate IMT 

Manager   

 

 

IMT Manager 

 

 

 
 
 

 

• HSSEQ Director  

• HR Advisors 

• Supply Chain Manager 

• Executive Assistant 

• Controller 

• Labor Doctor 

• IT Manager 

• Rig Technical Leader 

• Marine Superintendent 

• Head of Marketing 

 

 

Region SVP 

 

C.E.O 

 

Media  
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2.3 Action Plan 
 
▪ All events shall continuously be register in the logbook.  

 
▪ OIM shall update national RCC and onshore Contingency Organization. 

 
▪ Upon request or requirement, the status report shall be made and distributed to onshore 

Contingency Organization via telefax. Seadrill standard form "Status report", as showed 
below, has to be used. 

 
▪ OIM must have regular status meetings for the Contingency Organization. 

 

2.3.1 Mustering 
 
Personnel not assigned to a specific task in the Contingency Organization, shall muster on 
assigned mustering station as per Station Bill.  
 
All personnel must wait in their muster stations until the emergency is informed to be controlled 
and finished through a PA Announcement from the OIM. No one is allowed to leave the muster 
until this announcement is clearly made. 
 

2.3.2 Dangerous Situation 
 
The OIM will decide if the Contingency Organization on board shall be mobilized. 
 
 

2.3.3 Instructions for Flammable Gas Releases 
 
In case the emergency is related to a flammable gas release (H2S or CH4), OIM shall inform 
in the PA Announcement that all personnel not directly involved in the response, shall go 
directly to the their assigned muster stations. For the ERT Team, OIM shall inform by Radio 
that the compartment, prior to be assessed, must be ventilated. 
 
OIM shall also instruct ERT Team to move away, turn off or isolate from the affected 
compartment any possible equipment or sources of ignition/explosion such as: 
 

• electrical arcs/sparks 
• frictional sparks 
• hot surfaces 
• welding activities 
• cigarettes 
• static discharges 
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• batteries 
• thermite action 
• pyrophoric reaction that occurs when sodium is exposed to water 
• chemical reactions 
• mechanical sparks 
• lightning strikes 
• exhausts of combustion engines 

Electrical conductive fire hoses must not under any circumstances be used for firefighting 
purposes inside compartments in which the flammable gases presence were identified. 

2.3.4 Reporting of Pollution 
 
Accident scenarios resulting from oil spill are treated in the emergency plan SOPEP - 
Shipboard Oil Pollution Emergency Plan. With respect to recovery and reporting of oil pollution, 
reference is made to operator's "Oil pollution contingency manual" and “SOPEP West Saturn 
Manual”. REF PRO-37-2197.  
 

2.4 Resources 
 

2.4.1 West Saturn 
 
Seadrill has established emergency preparedness to meet the defined situations of hazard and 
accident (DSHA) on West Saturn – check attached files. The emergency preparedness 
consists of all technical, operational and organizational measures, which can prevent a 
dangerous situation from developing into an accidental event. This also includes all support 
given by the Onshore Contingency Organization from both Operator and Seadrill. 
 

2.4.2 West Saturn Emergency Response 
 
The OIM is responsible for the whole Emergency Response Team (ERT). The ERT is 
composed by individuals and response teams to perform special roles which will be requested  
by the OIM whenever is necessary. Special OIM and Team members roles is presented on the 
Station Bill (attached document) which are located on the Rig Bulkheads. The OIM shall 
coordinate the ERT responses together with other group and will ensure that all personnel not 
relevant in the emergency was located and united in a safe area.  
 
OIM will distribute the roles as previously agreed or can request more specific actions 
according to the response characteristics, as well as to the other crew members.  
 
The offshore response organizational structure is described as per the following diagram: 
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2.4.3 Internal Communication System 
 

The telephone system for West Saturn, allows for internal communication and is capable of 
providing announcements through the public address (PA) system. The PA system transmits 
announcements by loudspeakers located throughout the vessel, inside and outside, and is 
equipped with a backup battery system. The PA system is usually integrated with the general 
alarm and fire and gas alarms. 
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This public address and general alarm (PAGA) system is usually powered by a battery backup 
system and is designed to provide daily operational paging involved in unit operations. The 
general alarm is audible at all locations of the unit, and additional flashing lights are used in 
areas with high ambient noise levels. 
 
Radio contact is also used to provide communication on the West Saturn during normal and 
distress situations. Normal radio communication is provided using both fixed and handheld 
radio devices. Emergency radio communication occurs in addition to the PAGA system 
announcement / alarm to further address the state of emergency. 
 
Location of firefighting equipment and alarms are shown both in the fire control and safety plan 
(Hullside) and the fire control and safety plan (Topside) for West Saturn. 
 
Emergency Signals 
 
The Station Bill identifies the emergency signal alarms and lights system used on the rig to 
identify a particular emergency and to call all personnel to their emergency stations. The 
systems sound in all work spaces and deck areas through the rig’s PA system. In high noise 
areas, appropriately colour alarm lights accompany the audible alarm and visually warn 
personnel working in that space of emergencies. These are shown in the below diagram: 
 
 

 
 

2.4.4 Communication with External Support Resources 
The external radio communication system provides communication with remote support 
locations, other installations, supporting aircraft and supporting vessels. The radio unit is 
usually equipped with a main radio station and backup radio station with necessary antennas 
and power supplies.  It is designed to specific certification requirements. 
 
Emergency operation of the radio equipment is to send and receive: 
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• Distress messages to land based networks 

• Distress messages from the unit to other vessels 

• Coordinating radio messages during search and rescue operations 

The Rig has arrangements for verifying communication with other installations, supporting 
aircraft and vessels, remote support locations and emergency services. 
 
The Rig is equipped with a worldwide V-sat communication system with antennas located on 
top of the accommodations (aft side) on the port and starboard side. An Inmarsat fleet system 
is available for transmission of telephone, telefax, and data signals. 
 
A Global Maritime Distress and Safety System (GMDSS) complying with IMO A3 coverage 
requirements is installed on the navigation bridge, including the following components: 
 
A fixed aeronautical radio system is installed for helicopter operations. Fixed and portable UHF 
radios are provided, with coverage in all areas where work can take place inside the vessel. 
Portable units are approved explosion-proof type and useable in all areas of the vessel during 
all foreseeable situations including gas releases. 
 
All of the external communications features above are located on the bridge to allow the 
operator on the bridge to communicate with the standby vessel, surface craft, aircraft, or shore 
bases in the event of an emergency. 
 
Communication requirements between West Saturn and stand-by vessels or helicopters for 
various scenarios (e.g., when rig position is altered) are detailed in the West Saturn “DP 
Operation PRO-37-1449” and “Helideck Operation PRO-37-1440” Procedures. The DP 
Operator is responsible for an initial contact with helicopter or another vessel bound for the 
West Saturn. 
 
Operation of the communication system is verified and documented by annual testing and 
maintenance of communication equipment to ensure proper performance. 
 
For more details related to external communication devices and equipment please check the 
DUM Document. 

 

 

2.4.5 Resources on board West Saturn 
 
Resources on West Saturn consist of competent personnel and equipment. The Rig 
establishes a drill program – document attached - that includes members of the emergency 
response teams. All other people exposed to accidental scenarios are trained as to alarm and 
evacuation procedures.  

2.4.6 Area Resources  
 
Area resources are those located in the same area that are not subordinated by the OIM but 
are governed by the Operator. 
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2.4.7 External Resources 
 
Resources not normally controlled by the OIM and located outside the area; for instance, Coast 
Guard and other resources that may be available for the OIM. 
 

2.5 Emergency Response Equipment 

 
For any other emergency response equipment quantities please consult the DUM Document 
which can be found attached to PRO-82-0039 – Document Control and Management. 
 

2.6 Emergency Plan revision 
 

The emergency plan shall be re-evaluated in the following conditions: 
 

• When the Safety Case indicates such need; 
 

• When the evaluation of the Emergency Plan’s performance, as a result of its 
activation or for drills purposes indicates; 

 
• When the installations got major physical, operational or organizational 

modifications that affects its response capability; 
 

• Seadrill or Petroleum Regulator indications 
 

3 Risk evaluation 
 
If this procedure is followed, together with Seadrill internal requirements, Panama, IMO and 
Class requirements, the risk is considered acceptable (low) and within Risk Matrix - Green 
limits.  

4 Guidelines 
 

• Seadrill Internal Procedures 
 

• ANP 43/2007 Management Practice 14 – Emergency Preparedness 
 

5 Document control and references 
 

• PRO-01-0205 Onshore Contingency for Brazil 
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• PRO-37-2197 SOPEP West Saturn 
 

• PRO-01-0205 – Onshore Contingency for Brazil 
 

• West Saturn Drills Matrix 
 

• West Saturn DSHAs 
 
• IMO SOLAS Rules and Regulation 
 
• West Saturn Fire Control and Safety Plan (E-Docs) 

 
Published electronic versions of documents are the only valid versions. Paper printouts serves 
as information only. Where there is a need to use controlled paper copies, this shall be defined 
and controlled locally by each respective unit. 
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1.0 ROLES AND RESPONSIBILITIES IN AN OFFSHORE EMERGENCY 
 

Emergency response is a team action. The purpose of this document is to give a shape and structure to the 
organisation of an immediate response to any emergency incident, most likely offshore. 
 

PLAN BPC Management BPC DRILLING Seadrill 

Offshore  Drilling Supervisor OIM 

 
Responsible 
Personnel 
 
 
 
 
Management 

BPC Incident Management 
Team  
 
 
 
 
 

CEO 

Emergency Management 
Team 
Drilling Superintendent 
Logistics Manager 
Drilling Engineer 
 

Drilling Manager  
Drilling Director 

 
Rig Manager 
 
 
 
 
 
Seadrill Management 

Responsibility Onshore Support 
Onshore coordination of 

offshore operation 
Responsibility for rig 
& offshore personnel 

Roles 

Onshore medical and medivac 
 

Coordinate with Seadrill and 
vendors for their onshore 
medical support 
 

Information to governments 
 

Public Relations 
 

BPC management information 
 

Human relations including 
relative contacts 

Single point of contact to 
offshore rig supervisor 
 
Coordination of offshore 
support 
 
Develop plans 
 
Coordination of boats and 
helicopters 
 
 

Seadrill management 
information 
 
Notifications to Coast 
Guard and other 
agencies related to 
marine activities 

Management 
role 

Approvals of all additional 
expenditure 
 

Approve all press statements 
 

Approve mobilization of 
international providers 
 

Approve extra boats and 
helicopters and uncontracted 
vendors 

Drilling Director to approve 
plans 
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2.0 EMERGENCY RESPONSE 
 

2.1 OBJECT OF THE MANUAL 
 
The objective of this manual is to provide the overall structure and interfaces between the West Saturn based 
staff of Seadrill, BPC and Contractors and the onshore emergency response capability of the Emergency 
Response Room and BPC Incident Management Team and associated resources to be made available in support 
during an offshore emergency.  
 

2.2 EMERGENCY RESPONSE MANAGEMENT 
 
The Seadrill OIM will be the on-scene commander. Primary contact will be with the shore-based Seadrill Rig 
Manager and the BPC responsible manager offshore who will be the BPC Drilling Supervisor. 
 
The BPC Drilling Supervisor will the BPC primary contact offshore and will responsible for communicating with 
the Drilling Superintendent. The Drilling Superintendent in conjunction with the Drilling Manager and/or the Drilling 
Director will determine the need to mobilise the BPC Emergency Response Team based in Houston.  BPC has 
primacy for the BPC Drilling Program. 
 
The Seadrill Rig Manager is responsible for notifications and information to Seadrill management. The West 
Saturn Rig Manager will be included in the BPC Incident Management Team. 
 

2.3 BPC EMERGENCY RESPONSE TEAM 
 
The BPC Emergency Response Team will be based in Houston (at either of the BPC Houston Drilling Office or 
at the offices of Seadrill) and will comprise Drilling Director, Drilling Manager, Drilling Superintendent, Drilling 
Engineer, and Logistics Manager, and the West Saturn Rig Manager. 
 
The BPC Drilling Director is responsible for any notifications and information to BPC CEO and management if 
in a different location and in any case BPC CEO will be responsible for all external communications and to the 
government of The Bahamas and other external agencies should the incident so require. 
 
The BPC Drilling Engineer will maintain a log of events in the Emergency Response Room. The BPC Rig 
Supervisor and Seadrill Superintendent will nominate a person to maintain a log of events on the drilling rig. The 
log keeper will maintain a chronological listing of events.  
 
The BPC HSES Coordinator (or a replacement if he is not available) will handle the personnel. Information is 
available in the Traveller Information Form, including next of kin and insurance. If a third party vendor, 
management will be contacted to coordinate any arrangements including medivac. 
 
The BPC Logistics coordinator will coordinate the helicopters and boats. The Logistics Coordinator will maintain 
the board showing the location and personnel on the helicopters and boats. 
 
The BPC Drilling Superintendent in consultation with the Drilling Director will determine if a situation justifies 
scaling up the response by calling out the BPC Incident Management Team 
 

2.4 BPC INCIDENT MANAGEMENT TEAM 
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The BPC Incident Management Team will be composed of the BPC CEO, Commercial Director, Finance Director, 
Environmental Scientist and the BPC Emergency Response Team. It is anticipated this will be a virtual team as 
those members NOT in the Emergency Response Team will likely be in different locations/timezones. Additional 
members will be involved as required.  

 
2.5 CALL OUT LEVELS 

  
The levels of call out for an offshore emergency will be determined by the Drilling Superintendent and the Drilling 
Director. 
 
2.5.1 BPC Call Out Procedure 

 
1. The BPC Drilling Supervisor will contact the Drilling Superintendent with details of the emergency. The 

Drilling Superintendent will notify the Drilling Manager who will notify the BPC Drilling Director who 
together/collectively will determine the level of call out/mobilisation and notify the CEO. 

 
2. The BPC Drilling Director and the CEO will determine the appropriate level of further callout/response. 
 
3. The BPC CEO will mobilse/notify the BPC Incident Management Team while the BPC Drilling Superintendent 

in all instances has the responsibility for notifying the other members of the Emergency Response Team. 
 
4. The Seadrill Rig Manager will notify the Seadrill management 
 
5. The BPC Emergency Response Team members will proceed to the BPC office (or to the Seadrill office as 

notified). The Drilling Superintendent and Drilling Director will jointly brief members of the situation and assign 
the duties. The Drilling Director and CEO will as appropriate jointly brief the members BPC Incident 
Management Team of the situation and assign the duties 

 
2.5.2 Record of Events 
 
The BPC Drilling Engineer will maintain a log of events in the Emergency Response Room on the board where 
it is visible to all. The BPC Drilling Supervisor and Seadrill Superintendent will nominate a person to maintain a 
log of events on the drilling rig. The log keeper will record a chronological event log and maintain the list of POB 
and information on injured personnel.  

 
2.6 AGENDA FOR EMERGENCY RESPONSE TEAM 

 

1.   Establish the nature of the incident, injuries to personnel, and damages to the rig 

2.   The rig personnel are in charge of the incident. The role of the onshore personnel is to provide support to 
the rig.  

3.   If the rig is on fire, understand the precautions that are being taken to prevent danger to the crew and the 
installation including fire fighting and evacuation. 

4.   Determine medical assistance and boat and helicopter support. Liaison with government authorities, BPC 
management, Seadrill management 

 
 With regard to oil pollution the following should be considered: 

 

1. The BPC Environmental Impact Assessment contains the detail procedures as detailed by OSRL.  
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2. OSRL provide a complete range of oil spill control products and support. The BPC Incident Management 
Team and CEO will make the decision to mobilize OSRL for extended oil spill cleanup.   

 
      With regard to medical evacuation:  

 
1. The HSES Coordinator will ride the helicopter to the rig, to accompany the injured to hospital.  
 
2. If there is only one injured, and if appropriate, the Rig Medic will accompany the injured to hospital.  
 
3. The location for evacuation is to be determined. 
 
4. the individual company or person’s insurance provider will be contacted to coordinate any further evacuation 
if required.  
 
NOTE: The agreement on helicopters is that a medivac takes priority on the use of the helicopter.  
 

With regard to blowouts 

1.  BPC has a contract with Boots and Coots for blowout consultation and assistance. 

2. The BPC Incident Management Team and CEO will make the decision to mobilize Boots and Coots and 
authorise for onsite assistance 
 

2.7 PRESS RELATIONS 
 
The BPC company policy is that the BPC Incident Management Team and CEO will issue all press statements 
and field all questions from the press.  
 
Guidelines for questions from the press are: 
 

1. Politely inform them that you are not in the position to give a full statement but that you will obtain the 
information and contact the caller as soon as possible. 

2. Obtain the name, organisation and contact number of the caller. 

3. Call the organisation named to confirm its authenticity. 

4. Inform the BPC Incident Management Team and CEO of the situation. 

  

2.8 TELEPHONE PROCEDURES 
 
A record of all calls, both incoming and outgoing, is to be kept.  Individual logs will be kept by each extension for 
this purpose. 
 
The record should as a minimum consist of (for both incoming and outgoing calls): 
 

1. Time of call. 

2. Number dialled/callers number. 

3. Name of initiator. 

4. Name of recipient. 
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5. Short summary of conversation. 

6. Any action taken. 

 
If any calls are received which may lead to the disclosure of sensitive information (e.g. next of kin details) the 
authenticity of the caller must be established before any information is disclosed.  This will normally be achieved 
by: 
 

1. Requesting the callers name. 

2. If a close relation (i.e. next of kin - wife, mother, father, sister) , refer the caller to the Relatives Response 
Team (provide a direct telephone number). 

3. Ascertaining which organisation they represent and their position within the organisation. 

4. Terminate the call politely. 

5. Contact the organisation the caller claimed to represent in order to establish their bona fides. 

6. Resume the conversation. 

 

2.9 STAND DOWN 
 

The decision to stand down the Emergency Response Room and the BPC Incident Management Team down will 
be taken by the Drilling Superintendent after consultation with the BPC Drilling Director and the BPC CEO.  
 
Tasks 
 

1. Issue a stand-down phone call or email to all companies involved. 

2. Type the notes and log into a Word document. 

3. Before they start back to normal work, obtain a statement from all personnel who were present at any incident, 
particularly if personnel were injured. Obtain digital photographs. 

4. Issue a brief Lessons Learned and any other agreed documentation. 

5. Conduct investigation into the causes of the incident if appropriate. 

 
 

3.0 EMERGENCY COMMUNICATION CHECKLISTS 
 

3.1 INTRODUCTION 
 
The following are copied directly from the Seadrill Emergency Response Manual.  
 

3.2 INITIAL INFORMATION 
  

1. Nature of Emergency 

2. Assistance Required 

a) Helicopter 

b) Aircraft 

c) Vessels 
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d) Other 

3. POB 

a) Number 

b) Injured 

c) Missing 

4. Immediate Assistance Rendered 

5. Weather 

a) Wind 

b) Sea State 

c) Visibility 

d) Cloud Base 

6. Restrictions on Helicopters 

 
3.3 FIRE / EXPLOSION 

 

1. Location of the Fire/Explosion 

2. Operational status at time of fire/explosion 

3. What is on fire 

4. Nature of stores and bunkers in adjacent rooms/compartments 

5. What immediate steps have been taken to contain and/or extinguish the fire 

6. Names and types of vessel available at the Installation and their capability to assist 

7. Prospects of fighting the fire 

8. Names, Titles and condition of any injured personnel – no names to be passed over “Open” 
Communications. 

9. Is evacuation possible 

10. Has evacuation started/by what means 

11. Immediate requirements 

 
3.4 GAS ESCAPE 

 

1 Location of escape 

2 Operational Status at time of Gas Escape 

3 Nature, type of gas (Methane, H2S, etc.) and extent of escape  

4 Immediate steps taken to control the situation 

5 What is the prospect of containing gas escape 

6 Names and types of vessel available at the Installation and their capability to assist 

7 Names, title and condition of any injured personnel - no names to be passed over "Open" communications. 

 
3.5 HELICOPTER CRASH ON THE INSTALLATION 
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1. Location of accident 

2. Nature and extent of damage to Installation 

3. Nature and extent of damage of aircraft 

4. What immediate steps have been taken to contain damage 

5. Names and types of vessel available at the Installation and their capability to assist 

6. If known, details of aircraft passengers - no names to be passed over "Open" communications. 

 

3.6 LOSS OF WELL CONTROL - BLOW OUT 
 

1. Operational status immediately prior to blow out 

2. Name, title and condition of injured or missing personnel - no names to be passed over "Open" 
communications 

3. Nature of blow out: 

a. Wet or dry 

b. Oil or gas 

c. Water and/or sand 

d. Burning or risk of ignition 

4. Well parameters: 

a. Depth 

b. Hole size 

c. Fluid weight, zone was drilled with 

5. What immediate steps have been taken 

6. Are cement pump and lines operable 

7. What is the prospect of containing blow out 

8. Is evacuation possible 

9. Has evacuation started/by what means 

10. Immediate requirements 

 
3.7 EVACUATION 

 

Reason for declaring  

 
Additional - Evacuation Plan - Non Essential Personnel 
 

1. Evacuation method 

2. Destination 

3. Transit time 

4. Number of parties 

5. Evacuation time per party 

6. Interval between parties 
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7. Total time 

8. Party composition by name, title and employer: 

a. First party 

b. Second party 

 
Note: no names to be passed over "Open" communications 

 
3.8 STORM OR SEVERE WEATHER CONDITIONS AFFECTING STABILITY  

 

1. Nature, location and extent of damage 

2. Effects on watertight/weather tight integrity 

3. Immediate steps taken to reduce the implications of the damage 

4. Names and types of vessels available at or near the Installation and their capability to assist 

5. Name, title and condition of any injured personnel - no names to be passed over "Open" communications 

6. Weather conditions, whether expected to persist or reduce in the short term ( this may have an impact on 
how/what can be done) 

 
3.9 VESSEL ON COLLISION COURSE / COLLISION 

  

1. Exact time of, or expected time of collision 

2. Name/type of vessel or object with which collided 

3. Approximate area and extent of damage to installation 

4. Approximate area and extent of damage to other vessel 

5. Evaluation as to whether present operation can continue 

6. Names and types of vessels at or near the Installation and their capability to assist 

7. Name, title and condition of any injured personnel - no names to be passed over "Open" 
communications 

8. Whether assistance has/is been given to vessel or object with which collided 

 
3.10 HELICOPTER DITCHING CLOSE TO INSTALLATION 

 

1. Location of incident 

2. Nature and extent of damage to Installation (if any) 

3. Nature and extent of damage to aircraft 

4. What immediate steps have been taken to contain damage 

5. Names and types of vessels at or near the Installation and their capability to assist 

6. Names, title and condition of any injured or missing crew - no names to be passed over "Open" 
communications 

7. If known, details of aircraft passengers 
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3.11 MAN OVERBOARD 
 

1. Location of fall 

2. Name, title, employer and if recovered, condition of casualty - no names to be passed over "Open" 
communications 

3. Immediate action taken 

4. Names and types of vessels at or near the Installation 

5. If search continuing, recent, present and expected weather conditions including sea state and surface 
current ( this will be used to calculate the drift of a person) 

 
3.12 SERIOUS ACCIDENTS 

 

1. Notify / liaise with Topside Medical cover to ensure that Medical support is on standby should it be necessary 
to mobilise a medical team (or Police) to the emergency location. 

2. Arrange helicopter transport for medical personnel (or Police) to go offshore (if required). 

3. Ensure the Medical practitioner has arranged transport from the reception point to the hospital if required. 

4. Arrange the reception of the patients, QHSE Department member and/or Personnel department member will 
meet the patient if appropriate. 

5. In conjunction with the Police and relatives response Group, notify Next of Kin. 

 
NOTE: The following terminology will be used: 
 
MEDEVAC – Medical evacuation of a casualty by a scheduled flight. 
 
MEDRESCUE – Urgent medical evacuation of a casualty by a diverted or special flight. 

 
3.13 CRIMINAL ACTS 

  

1 Location of damage or incident 

2 Operational status at time of incident 

3 Nature of damage/injury or other consequences of criminal act 

4 What immediate steps have been taken to contain the situation 

5 Name(s) of those involved - no names to be passed over "open" communications 

6 Name(s) of persons being held - no names to be passed over "open" communications 

7 Names/title and condition of injured personnel - no names to be passed over "open" communications 

 
3.14 OCCUPATION / BOMB THREAT 

 
A bomb threat is an example of an emergency whose existence is often first apparent onshore.  As typically the 
notification comes via a Company switchboard or to an ordinary member of staff it is important to outline the initial 
onshore response in detail for this specific emergency. 
 
The procedure is as follows: 
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1. Remain calm, do not antagonise the caller. 

2. Keep the caller talking and try to complete as much of the Bomb Threat Questionnaire as possible. 

3. Assess the caller for authenticity, accent and other personnel characteristics. 

4. Follow the following checklist 

 
Checklist - Occupation / Bomb Threat  
 

5. Location of device or nature of occupation 

6. Operational status at time of incident 

7. If device exploded would it threaten the structural integrity of the unit or cause further damage due to its 
proximity to flammable substances or well associated equipment 

8. Only if known, without causing risk to personnel: 

a. When is device timed to explode 

b. What kind of device is involved 

c. What may cause it to explode 

d. Who placed the device 

e. Why was it placed 

9. What immediate steps have been taken to contain the situation 

10. In the case of occupation how many persons are involved 

11. Where on the Installation are they 

12. Names/title and condition of injured personnel - no names to be passed over "open" communications 

13. Names and types of vessels available at the Installation and their capability to assist 

 

3.15 OIL SPILL 
 

1. Date and time pollution observed and identity of observer/reporter 

2. Position and extent of pollution? (Give name and position of installation and estimated amount of pollution, 
e.g. number of tonnes of oil spills. When appropriate, give location of pollution in relation to installation) 

3. Wind speed, direction and forecast 

4. Weather conditions, sea state and forecast 

5. Characteristics of pollution? (Give type of pollution, e.g. oil (crude or otherwise). Also give appearance e.g. 
liquid, floating solid, liquid oil, semi-liquid sludge, tarry lumps, weathered oil, discoloration of sea) 

6. Source and cause of pollution, e.g. from installation or named vessel? If from installation, say whether as a 
result of a deliberate discharge or an accident? if the latter, give brief description 

7. State whether photographs have been taken and/or samples for analysis 

8. Forecast of likely effect of pollution, with estimated timing, set and drift of slick 

9. Names of authorities informed, e.g. government organisations, local authorities, other interested parties 

10. Facilities available onboard or on standby vessel to deal with spill 

11. Any other relevant information, e.g. action taken or intended 

 
Action:   Refer to the BPC EIA plan 
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3.16 EQUIPMENT FAILURE – INCLUDING DROPPED OBJECTS  

 

1. Exact time of failure or discovery 

2. Equipment involved 

3. Nature and extent of damage 

4. Operational status 

5. Immediate steps taken to safeguard life 

6. Assistance requested 

7. Other relevant information 

8. Names/title and condition of injured personnel - no names to be passed over "open" communications 

 
3.17 FAILURE OF STATION KEEPING DEVICES  

 

1. Nature of failure 

2. Steps taken to contain situation 

3. Details of any damage sustained 

4. Names and types of vessel available at the Installation and their capability to assist 

5. Names, titles and condition of any injured personnel - no names to be passed over "Open" communications 

 
3.18 GROUNDING 

 

1. Location of grounding incident 

2. Heading on ground 

3. Speed at time of grounding 

4. Draught at each corner prior to grounding 

5. Draught at each corner on the ground (preferably at high tide otherwise state water level at time of draught 
reading) 

6. Soundings around unit (see note under item 6) 

7. Conditions relating to currents, state direction of current in relation to the unit 

8. Nature of the bottom at place of grounding 

9. Weather conditions and forecast for the following day 

10. Whether the unit grounded at high tide, at low tide or at an intermediate time 

11. If possible, tidal changes during the following days 

12. Whether the unit aground has a list 

13. Whether the unit is watertight and what investigations have been made to ascertain this 

14. Whether the unit was under tow or adrift when grounded 

15. Name of tugs/vessels attending the Installation and their horsepower 

16. Name, title and condition of any injured personnel -no names to be passed over "Open" communications 

17. Variable load (e.g. ballast) that could be dumped to regain buoyancy when safe to do so. 
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3.19 FAILURE OF STRUCTURE OF THE INSTALLATION  

 

1. Location of the structural failure 

2. Operational status at time of incident 

3. What has failed 

4. Nature of stores and bunkers in adjacent rooms/compartments 

5. What action has been taken immediately 

6. Assistance required 

7. Names and types of vessels at the installation and their capability to assist 

8. Names/title and condition of injured personnel - no names to be passed over "open" communications 

9. Prospects for repairing the damage 

 
3.20 RADIATION RELEASE  

 

1. Location of the incident 

2. Nature of the incident 

3. Specialized assistance required 

4. What immediate action has been taken 

5. Names/titles and condition of injured/exposed personnel - no names to be passed over "open" 
communications 

6. Operational status at time of the incident 

7. Names and types of vessels available at the Installation and their capability to assist. 

 

STATEMENT NUMBER 1:  HOLDING STATEMENT 

 
Copied from the Seadrill Emergency Plan  
 
DATE: 
  
 
SITUATION AT:       HOURS 
 

 

Seadrill as rig operator, confirms that a report of an incident involving the Mobile Offshore Drilling Unit, West Saturn, 

at approximately (TIME/DATE) are being investigated.  

 

The company’s onshore response team has been mobilised and the relevant authorities (HAVE BEEN/ARE 

BEING) notified. 
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Further information will be made available as soon as details are confirmed. 

/Ends 

 

Complete the following only if media and HR response teams mobilised: 

 

For relatives inquiries, please call: XXX 

 

For media inquiries, please call: XXX 

 
Additional general information on West Saturn is available on the company’s website –  www.seadrill.com  
 
 

Ends 
 
 

 
4.0 CONTACT INFORMATION. NEED AS SOON AS POSSIBLE FOR ALL VENDORS 
 

Company Service Surname 
First 
Name 

Title Code Phone Contact  Email Address 

 
 
 
5.0 MEDICAL EVACUATION PLAN. NEED FOR ALL VENDORS 
 

CONTRACTOR 
CONTACT  

NAME 
PHONE 

NUMBERS 
EMAIL  

ADDRESS 

MEDICAL EVACUATION PLAN 

EG GBN 

 
   



 

BPC Emergency Response Plan:  Exploration Drilling Program 2020 

 

BPC Emergency Plan: December 2019 Rev 0                  Page 16 of 17 
 

6.0 NOTIFICATION MATRIX 
 

 BPC Incident Management Team 

 Emergency Response Team  
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Key 

Report Immediately 
(within 1 hours) 

Report within 12 hours 

People 1 2 3 4 5 6 7 8 9 10 

 
1 - INSIGNIFICANT 

First Aid Case No lost time  

2 
 

3 
 

4 
       

 
2 - MINOR 

Medical Treatment only Restricted Work 

Case 

 

2 
 

3 
 

4 
 

5 
 

6,7,8 
 

 
 

 
   

 
3 - MODERATE 

 

Lost Time Injury 
 

2 
 

3 
 

4 
 

5 
 

66,7,8,7,8 
 

 
 

 
   

 
4 - SIGNIFICANT 

 

Single fatality 
 

2 
 

3 
 

4 
 

5 
 

6,7,8 
 

 
 

 
   

 
5 - CATASTROPHIC 

 

Multiple fatalities 

 

2 
 

3 
 

4 
 

5 
 

6,7,8 
 

 
    

Assets            

1 - INSIGNIFICANT <$100k 2 3 4 5 6,7,8      

 
2 - MINOR 

 

$100k-10 Million 
 

2 
 

3 
 

4 
 

5 
 

6,7,8 
     

 
3 - MODERATE 

 

$10-50 Million 
 

2 
 

3 
 

4 
 

5 
 

6,7,8 
     

 
4 - SIGNIFICANT 

 

$50-200 Million 
 

2 
 

3 
 

4 
 

5 
 

6,7,8 
     

5 - CATASTROPHIC >$200 Million  

2 
 

3 
 

4 
 

5 
 

6,7,8 
     

Environment            

 

1 – INSIGNIFICANT 
(Tier one) 

Spill Contamination <1bbl Minimal Effects 

<1 day 

 

2 

 

3 

 

4 

       

 

2 – MINOR  
(Tier one) 

Spill/contamination <10bbl Low level 

effects <1 week 

 

2 

 

3 

 

4 

 

5 
6,7,8      

 

3 – MODERATE 
(Tier two) 

Spill contamination <100bbls Moderate 

effects <1 month long 

 

2 

 

3 

 

4 

 

5 

 

6,7,8 
     

 

4 – SIGNIFICANT 
(Tier Three) 

Spill contamination <1000bbl long term 

effects <1 yr 

 

2 

 

3 

 

4 

 

5 

 

6,7,8 
     

 

5 – CATASTROPHIC  
(Tier Three) 

Spill contamination >1000bbl long term 

effects >10 yrs 

 

2 

 

3 

 

4 

 

5 
 

6,7,8 

 

 
    

Reputation            

 
1 - INSIGNIFICANT 

Minimal media response, interest limited 
and short term 

 

2 
 

3 
 

4 
 

5 
6,7,8      

 
2 - MINOR 

 

Remedial PR campaign  considered 
 

2 
 

3 
 

4 
 

5 
 

6,7,8 
   

 
  

 
3 - MODERATE 

Temporary drop in company value, legal 

issues highlighted 1 Month -1 Year 

impact 

 

2 
 

3 
 

4 
 

5 
 

6,7,8 
     

 
4 - SIGNIFICANT 

Substantial drop in company value, legal 

action threatened Year or so to Recover 

 

2 
 

3 
 

4 
 

5 
6,7,8      

 
5 - CATASTROPHIC 

Company suspended operations, legal 

action in progress 1-10 years to recover 

 

2 
 

3 
 

4 
 

5 
6,7,8   
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  STRUCTURE OF OIL POLLUTION EMEMERGENCY PLAN 
 

This Oil Spill Response Plan (OPEP) has been written in line with the Petroleum (Offshore Environmental Protection and 
Pollution Control) Regulations, 2016 and is intended to be a reference for who does what and when at the early stages 
of an oil spill incident. It is structured as follows: 

 

Section 0 Document Control 

Describes who is responsible for updating and controlling the plan. How it is to be managed and kept valid. Who should 
have copies of the plan and where should these be kept. 

 

Table of Contents 
 

Section 1 Oil Spill Risk Identification, Assessment and Prevention 

When an oil spill occurs at sea, it tends to spread over the surface of the seawater and affect the ocean and the 
environment. As prevention is better than cure, in order to avoid marine pollution and losses of marine species, a 
prevention plan, the OPEP is developed and implemented for the drilling programme to identify any possible risk that may 
lead to a spill in the marine environment, and to identify prevention and mitigation measures.  

 

Section 2 Emergency Response Procedures for Spills of Oil and other Hazardous Substance 

The Oil Pollution Emergency Plan (OPEP) is designed to guide Bahamas Petroleum Company (BPC) personnel and 
contractors (and bridge to the emergency response processes for Seadrill personnel aboard and managing the West 
Saturn drill ship) through the processes required for appropriate oil spill response in the event of a hydrocarbon and 
hazardous substance release associated with exploration drilling operations.  

 

The worst-case scenario depicted in this plan is adequately covered by the countermeasures that are designed for the 
higher risk levels. i.e. National Oil Spill Contingency Plan of The Bahamas which is designed to cover national oil spill 
disaster. The National Oil Spill Contingency Plan of The Bahamas address the Tier response concept (See Section 2.5) 
stating the countermeasures that must be in place at the local level (Tier 1), the national level (Tier 2/3) and international 
level (Tier 3). The Bahamas has ratified several international conventions, i.e. the Regional Marine Pollution Emergency 
Information and Training Centre wider Caribbean (REMPEITC and MARPOL). BPC is a member of the Oil Spill Response 
Limited (OSRL). 

 

The plan details a three tiered response strategy that conforms with the national and international legislative requirements, 
taking into account: 

 The spill risk associated with the operation; 

 The nature of the hydrocarbons that could be spilt; 

 The prevailing meteorological and hydrographic conditions; and 

 The environmental sensitivity of the surrounding areas.  
 

In The Bahamas, the requirement to have an OPEP has been formalized in the Bahamian, Petroleum (Offshore 
Environmental Protection and Pollution Control) Regulations, 2016. 

 

Section 3 Well Control measures 

This section outlines the measures that would be available to minimize, control or stop the continual flow of oil into the 
environment. This section will outline the following: 

 steps to be taken to prevent the further release or escalation of the release of hydrocarbons from the reservoir; 

 the coordination between the operator, regulatory authorities, mutual aid partners and international spill support 
organizations; 

 the identification of critical equipment and services necessary to implement any identified intervention option; 



  

 

and 

 the command structure, with key personnel.  
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SECTION 1: OIL SPILL RISK IDENTIFICATION, ASSESSMENT AND PREVENTION 
 

1 OIL SPILL RISK IDENTIFICATION, ASSESSMENT AND PREVENTION 

1.1 Purpose and Scope of Plan 
This Oil Pollution Emergency Plan (OPEP) applies to any hydrocarbon spills resulting from the BPC plc (hereafter referred 
to as BPC) 2020 Exploration Drilling Campaign, including spills from the exploration well, the drilling rig and its field support 
vessels (FSVs) in the BPC “Southern Licences” being four exploration licences in the southern territorial waters of The 
Bahamas, referred to as Bain, Cooper, Donaldson, Eneas (these four licences together referred to as the “Southern 
Licences”). The primary purpose of this OPEP is to set in motion the necessary actions to stop or minimize any discharge of 
hydrocarbons, and to mitigate negative effects. 
 
This OPEP addresses the marine response to sources of oil pollution from BPC‘s exploration drilling activities. In the event 
of a situation where an oil spill has occurred and is considered to be beyond the Company's response capability, both Industry 
and Government support will be activated in the form of a tiered response. This OPEP is intended to interface externally with 
the Bahamas National Oil Spill Contingency Plan (BNOSCP), and internally with BPC and drilling contractor (Seadrill) 
Emergency Response Structure and Plans. Presently, the BNOSCP has yet to be fully implemented. This OPEP is intended 
to integrate with the BNOSCP and will comply with its requirements, when it is fully implemented. This OPEP is also intended 
to interface externally with the Shipboard Oil Pollution Emergency Plans (SOPEP) for the ultra-deepwater drillship Seadrill 
West Saturn, prepared and implemented by the operator of the facility – Seadrill and Hornbeck. The SOPEPs have been 
prepared in accordance with the requirements of regulation 26 of Annex I and regulation 16 of Annex II of the International 
Convention for the Prevention of Pollution from Ships, MARPOL Consolidated edition 2006. As recommended by the 
International Maritime Organisation (IMO), the plan is a combination of a SOPEP and a Shipboard Marine Pollution 
Emergency Plan for noxious liquid substances. 
 
The BPC Drilling Emergency Response Plan for Seadrill West Saturn Drilling Operations (Bahamas Drilling ERP) describes 
BPC‘s emergency response organisation for operations in Bahamian waters and places oil spill events in context with other 
types of emergency events and should be used in conjunction with this OPEP when the BPC Bahamas Emergency Response 
Team is activated for Tier 2 and Tier 3 spills. The communication channels necessary to combat a pollution incident will 
conform to BPC‘s Emergency Response framework. 

 

1.2 Project Description 
 
BPC is proposing to drill an exploration well in the Cooper license area from the dynamically positioned, dual derrick, 6th 
generation ultra-deep water drillship owned and operated by Seadrill – the West Saturn (Figure 1). 
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Figure 1: The Seadrill West Saturn Drill Ship 
Note: Dimensions similar to cruise liners operating throughout The Bahamas  

 
The exploration drilling programme details are listed in Table 1.  
 

Table 1: Exploration Drilling Programme 
Prospect Name Perseverance #1 

Well Location Lat. 23°16’23.89882”” 
Long. -79°07’54.81097” 

Drilling Unit Seadrill West Saturn 

Proposed Commencement 15th March – 15th April 2020 

Expected Duration 40- 60 days 

Drilling Mud System Weighted Water Based Muds 

Water Depth 1,689 ft  

Operational Classification Exploration Drilling 

Distance to Nearest Landfalls 84.2 mi (~135.5 km) Cay Sal 
90.9 mi (~146.3 km) Andros Island 
41.3 mi (~66.4 km) Cuba 

Anticipated Hydrocarbons Bahamas Medium Crude 
 

Figure 2: Illustrates the Area of Operation in The Bahamas 
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Figure 2: BPC Area of Operation in The Bahamas  

Note: “B-North” marks the location of Perseverance #1 drilling location 

 

No well testing is planned for the BPC Exploration Drilling Campaign. In the event of a discovery of hydrocarbons 
in any of the exploration wells drilling as part of this campaign, BPC could decide to suspend the well, re-enter it using another 
drilling rig or drillship, and perform well testing operations at a very much later date – though this course of action is unlikely. 
Separate applications would be made to the Government of The Bahamas if this was ever thought to be a likely course of 
action. 
 
The current plan is that on completion of logging operations, the wells will be plugged and permanently abandoned in 
accordance with international standards and industry best practice. The wells will be plugged and abandoned via the following 
process: in open hole all hydrocarbon filled layers will be cemented; from open hole into casing a cement retainer will be 
placed 30m into the casing and cement equivalent to a 60m length plug pumped in. Thereafter, a minimum 50m length 
cement plug will be placed on top; if a liner is used a cement plug will be placed across liner top; the well will thereafter be 
displaced to seawater, and a 200m length cement plug placed 50m below the wellhead; and a well cover will be placed on 
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wellhead. 
 
Wellhead assemblies and associated equipment will remain on the seabed. The wellhead assembly for the wells will extend 
approximately 3.0m above the seabed, have a diameter of 1.0m and be constructed entirely of steel. Abandonment of 
wellhead assemblies on the seabed in deepwater areas is in line with current IMO guidelines and industry best practice.  
 

1.2.1 Field Support 
The Seadrill West Saturn will be supplied/serviced by one primary PSV to make approximately one trip per week between 
the shore base and drill rig. Materials will be loaded and unloaded to/from the PSVs using cranes. Bulk fluids and materials 
will be pumped or blown from the PSVs to the drillship via hoses between the drilling rig and PSVs. The vessel will supply 
fuel and transfer personnel and/or materials, including dry bulk materials and wastes, to/from the drilling rig as required. The 
support vessel will also assist with emergency (including oil spill) response, as and if required. The support vessels carry fast 
inflatable boats, VHF radios and their crew are trained in rescue techniques. They will also carry equipment to assist in 
pollution response. 
 
All marine operations will be undertaken strictly in compliance with the requirements of the MARPOL and SOLAS 
conventions, and other applicable national, regional and international maritime legislation. 
 
For the proposed Exploration Drilling Campaign, rig crews will be transferred to and from the Seadrill West Saturn by 
helicopter from Miami airport. It is anticipated that one helicopter will be required to support drilling operations conducting 
approximately 3-5 trips per week. 
 

1.3 Reservoir Characteristics 
Regional well control near the thrust and fold belt play proves a working petroleum system is present in the Mesozoic section 
as hydrocarbon shows predominately from carbonate (limestone and dolostone) reservoirs with anhydrite top seals were 
encountered in the deeper Lower Cretaceous stratigraphic column. The Doubloon Saxon well, the most recent industry well 
drilled by Tenneco in 1986, penetrated anhydrite in the deeper Neocomian (Lower Cretaceous) interval while the Cay Sal 
well (Chevron, 1959) located ~100 kms to the northwest of the licenses, contained interbedded anhydrite in Albian, Aptian, 
and Neocomian sections. Reservoir scenarios have modeled multiple carbonate reservoir-seal pairs with the primary 
technical risks assessed as the sealing capacity of a regional top seal and the reservoir quality present to yield commercial 
flow rates High resolution, Broadband 3D seismic imaging of the targeted well location at the Perseverance #1 well location 
enabled the identification of a simple four-way / fault anticlinal closure. Average net carbonate reservoir porosities from 
analogous well logs in Albian through Neocomian range from 9 to 11%. Additional fracture porosity is anticipated in the thrust 
and fold belt structures created by the Cuban plate collision in the Early Tertiary. A Jurassic source (Tithonian and/or 
Oxfordian) rock, with affinities closely related to Cuba and the US Gulf of Mexico indicate from geochemical modeling this 
petroleum system is currently in the present day oil generative window and has been since Paleocene time (65 Ma). All 
identified structures, including the target well structure at the Perseverance #1 well location are predicted to be receiving oil 
charge. 
 
High resolution interpretation of BPC’s 3D seismic survey has enabled the Company to map distinct reservoir seal intervals 
within the overall Lower Cretaceous (Albian and Aptian age) carbonate targeted reservoirs. The key offset wells at Doubloon 
Saxon, Cay Sal and Great Isaac (1971-Chevron) all show varying degrees of porosity and permeability, ranging from fair to 
good are shown in Figure 3. 
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Figure 3: The key offset wells - Doubloon Saxon, Cay Sal and Great Isaac - the logs and key parameters 
 
The well has been technically de-risked during the preceding 5 years via systematically addressing the key subsurface risk 
parameters. The key reservoir parameters have been assessed and summarized in Table 2 along with mitigating technical 
work. 
 

Table 2: Key Reservoir Parameters and Mitigating Technical Work 

 Risk Parameter Metrics Supporting Data 

RESERVOIR    

Analogs: 
Cuba (Jurassic) 

Lithofacies 
L. Jurassic to Aptian/Albian dolomitized, 
Peloidal / oolitic grainstones to packstones. 

iReservoir seismic stratigraphy 

Florida (Albian-
Sunniland) Permeability (md) 

Aptian: 0.3 to 90 md; Albian: 1-30 md 

Fracture porosity corroborated within structural closure 

Core, cuttings & petrography studies; 
Geophysical Insights fracture & fault 
study 

 

Porosity (%) 
Inter-crystalline & vuggy; 
Aptian 6 to 25%; Albian 7 to 25 %; Preserved at depth 

DST recoveries from 

330 – 2,540 bbls gas cut water 
 

Gross Thickness 

Net:Gross 

Gross height: Aptian: 330 to 1370 ft.; Albian 330 to 1,960 ft. 
Net:Gross Aptian: 4 to 24%; Albian 8 to 27% 

Petrophysical Analysis 

(Digital Formation, Schlumberger) 

 

1.4 Proposed Operations 
The proposal is to drill the well with weighted water based muds to a depth of approximately 5500 m. The intended casing 
and mud scheme usage are shown in Table 3.  
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Table 3: Intended Casing and Mud Scheme 

Casing Contingency Measured depth Hole size below Mud Type 

36”  1,968 36” Jetted into hole 
Seawater with viscous sweeps 

20”  3,280’ 26”  

13-3/8”  7,350’ 16.5”” Inhibited Seawater 

11-3/4” YES 9,800’ 12.25” Inhibited Seawater 

9-5/8” YES 11,220’ 8.5” Inhibited Seawater 

7” YES 13,650’ to 
15,820’ 

6” Inhibited Seawater 

To Target Depth (TD)  15,820’ – 18,000’  Inhibited Seawater 

Weighted water based drill cuttings are considered inert and can be returned to the seabed.  
 
The depth from the West Saturn rotary table to the waterline is 73.8 feet. The water depth is 1689 feet, so the depth from the 
rotary table to the seabed is 1763 feet. In the following discussion, the depths are measured from the West Saturn rotary 
table. 
 
1.4.1 Well Design 
 
The information from the offset wells and 3 D seismic have been used to generate the following preliminary casing 
program. 
 
The 36” casing will be run using a process known as jetting to a depth of 1883 feet. After lowering the 36” casing joints 
through the rig floor, a 26” bit is run inside the 36” casing on drill collars. A “mud motor” is run on top of the bit.  A running tool 
connects the 36” casing at the low pressure wellhead, the drill string and bit inside the casing, and the drill string to the 
surface. The bit is lowered to the seabed. Mud pumped down the drill string powers the motor to turn the bit. After the casing 
reaches 1883 feet, the drill string supports the casing while the formations settles around the pipe. This process is called 
“soaking. Note the entire seabed operation is observed using a remote operated vehicle (ROV) with a live camera feed to the 
rig.  
 
Then next casing point is for the 13-3/8” casing at 5500’ in a 16 ½” hole. The 16.5” hole is drilled “riser-less” to 5500’. Any 
drilling fluid (largely sea water) and cuttings settle on the seabed. Again, the entire riser-less operation is observed using a 
remote operated vehicle (ROV) with a live camera feed to the rig. After setting the 13-3/8” casing, the blowout preventer is 
installed with the drilling riser. After the riser is run, the mud and cuttings are circulated to the rig floor for separation.  
 
Below the 13-3/8” casing fractured dolomite, limestone, and anhydrite formations are anticipated. BPC will use the Seadrill / 
Safekick managed pressure (MPD) system to ensure the whole operation is carried out as safely as possible for the duration 
of the drilling of the well.  
 
The casing program below the 13-3/8” casing depends on the hole conditions. Lost circulation materials and possibly 
cement will be used to manage any losses to the formation. In the event of sustained losses, then there is the contingency 
for setting multiple casing strings to ensure the well is protected. 
 
The primary formation evaluation will be performed by measurement-while-drilling (MWD).  Electric logging is planned at the 
casing points. The MWD will monitor hole deviation in addition to logging formation properties.  
 
The drilling mud is a combination of seawater and various natural additives. The additives provide viscosity to support the 
cuttings, lost circulation materials, and barite.  
 

1.5 Potential Characteristics of Oil 
The reference oil has been chosen by BPC, based on the predicted fluid properties of the anticipated well stream from 
Perseverance #1.  
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1.5.1 Bahamas Medium Crude 
The oil characteristics for the anticipated hydrocarbons ‘Bahamas Medium Crude’ are detailed below: 
 

Table 4: Potential Characteristics of Oil 
Oil Type Bahamas Medium Crude 

GOR 550 cf/bbl 

Density API 30.1 

Viscosity  22cP @ 0C 

Max Water Content 66% 

Boiling Point curve (TBP from crude assay): 

Temperature (deg C) Volume (%) 

<180 11.3 

180-265 17.3 

265-380 17.3 

>380 54.1 

 
1.5.2 Diesel Oil 
Diesel is used in all aspects of the offshore operations. It has very high levels of light ends, evaporating quickly on release. 
The low asphaltene content prevents emulsification, reduces its persistence in the marine environment. Due to its 
characteristics and subsequent behaviour when released, diesel oil is not considered to offer a significant threat to the 
environment in comparison with the risks posed from a spill of crude oil.  
 

1.6 Well Flow Characteristics 
Given the previous sections – the reservoir characteristics; the well design (hole size), the well depths and assumptions about 
the characteristics of the oil type to be found, it is possible to assess not only the potential flow rates from the well that can 
be expected in ‘normal’ production conditions for assessing potential commerciality, but also for flow rates and volumes of 
crude oil that represent an extreme condition referred to as the ‘Worst Case Discharge’ (WCD) – refer Figure 4. The WCD 
flowrates are the maximum theoretical volumes of hydrocarbons that could flow from the well in a totally unconstrained 
scenario (blow-out) consistent with international best practices and representative of the upper boundary of credible spill 
risks. 
 
It must be emphasized that these volumes are only used for simulation purposes to assess the worst case discharge scenario 
in conditions where the open hole is left to flow unconstrained, unremediated and such flow persists for an extended duration 
– a condition which, in reality, is incredibly unlikely to occur, most particularly in an exploration well in a new frontier basin 
(which may not encounter any hydrocarbons) and is anticipated to be normally drilled in a pressured reservoir. The specific 
volumes are referred to in section 1.8.3.2 
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Figure 4: Worst Case Discharge (WCD) 
 

1.7 Risk Assessment 
The risk assessment is designed to identify potential oil sources, the size of potential spills and to estimate the probability of 
events that may result in a release of oil into the marine environment. Furthermore, it assesses the consequence that an oil 
spill may have on biological and economic resources within the area as defined by oil spill modelling. Figure 5 illustrates the 
processes undertaken in order to establish the most effective response strategy in the event of an oil spill within the Cooper 
licence.  
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Figure 5: Flow Diagram illustrating the methodology used to identify the most appropriate response strategy for 
exploration drilling operations within the Cooper license. 
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The most relevant unplanned events associated with offshore drilling operations are: 

 Leaks and Spills (Including Blowouts); 

 Fires and Explosions;  

 Vessel Collision; and, 

 Helicopter Accident. 
 
Of these potential incidents, blowouts releasing large volumes of crude oil are likely to create the most significant impacts.  
Such an event, while extremely unlikely to occur, could result in extensive negative impacts should the released hydrocarbons 
enter nearshore waters and coastline habitats.  Other potential spills during a drilling operation include diesel fuel releases 
from the rig or support vessels.  Large diesel spill events are also highly unlikely, and spills in most cases would involve much 
lower volumes than a blowout.  The potential impacts of these incidents will be discussed below.   
 
For the majority of the environmental components, the impacts of fires and explosions, vessel collisions, and/or helicopter 
accident are those associated with the spillage of hydrocarbons and impacts are therefore similar to leaks and spills or 
blowouts. 
 
An introduction to the four non-routine events is provided below, following which the potential impacts on the environmental 
components are discussed. 

1.7.1.1 Leaks and Spills (including Blowouts)  

In the North Sea (UK and Norwegian waters) and US Gulf of Mexico Outer Continental Shelf (US GoM OCS), there have 
been a total of 292 blowouts between 1980 and 2014 (Table 5) (SINTEF, 2014). 31.5% of these (92) occurred during 
exploration drilling. The frequency of loss of well control incidents in North Sea and US GoM OCS during drilling between 
1980 and 2011 is 3.31 incidents per 1,000 wells drilled, or 0.331% chance (Table 6). 
 
The number of all spills (any kind of substances, such as fuel, chemicals or drilling fluids) from platforms (not only blowouts) 
by volume in the US GoM OCS between 1964 and 2013 are provided inTable 7. As noted in the table, only 0.77% of all spills 
were over 1,000 barrels (bbl), and 79.5% of the spills were between 1 and 9 bbl. Causal factors, small spills frequency 
compared to loss of well control events, and effects of hurricanes on spill frequencies are shown in Figure 6 to Figure 11. 
Spill frequencies decreased rapidly in the 1970s and 1980s as equipment failure rates decreased. There have only been 17 
spill events over 1,000 bbl in US GoM OCS between 1964 and 2015, of which six were as a result of hurricanes. Only two 
events have resulted in such spills since 1980: hurricane Rita in 2005 (resulted in 3 spills over 1,000 bbl) and Deep water 
Horizon in 2010. 
 

Table 5: Number of offshore loss of well control incidents experienced during various operational phases 
between 1980 and 2014. 
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AREA Dev. 
Drlg* 

Expl. 
Drlg* 

Unk. 
Drlg* 

Comp-
letion 

Work-
over 

Production Wire-
line 

Aban-
doned 
well 

Un-
known 

Total 

External 
cause** 

Not 
external 
cause** 

US GoM OCS 

58 59 1 14 46 14 11 6 2 0 208 

27.90
% 

28.40
% 

0.50
% 

6.70% 
22.10

% 
6.70% 5.30% 2.90% 1.00% 0.00%  

North Sea 
(UK, and 
Norwegian 
waters) 

11 33 1 7 14 1 5 10 2 0 84 

13.10
% 

39.30
% 

1.20
% 

8.30% 
16.70

% 
1.20% 6.00% 

11.90
% 

2.40% 0.00%  

Total 

69 92 2 21 60 15 16 16 4 0 292 

23.60
% 

31.50
% 

0.70
% 

7.20% 
20.50

% 
5.10% 5.50% 5.50% 1.40% 0.00%  

Source: SINTEF, 2014. 

*Respectively: Development drilling, exploratory drilling, unknown which type of drilling. 

**External causes are typically: storm, military activity, ship collision, fire and earthquake. 

Table 6: Frequency of loss of well control incidents between 1980 and 2011. 

Region Exposure Loss of Well Control Frequency Loss of Well 
Control Duration* 

Drilling Production Drilling Production Interventions 50% 
stopped 

90% 
stopped 

Wells 
Drilled 

Well-years Per 1000 
Wells 
drilled 

Per 1000 
Well-years 

Per 1000 
Well-years 

Minutes Days 

US GoM OCS 31,574 197,721 3.45 0.106 0.314 200 8 

North Sea (UK, 
and Norwegian 
waters) 

13,727 59,141 2.99 0.051 0.355 3 20 

Total 45,301 256,862 3.31 0.0893 0.326 203 28 
Source: BOEM, 2014a. 

 

*Loss of well control duration values provided indicate per cent chance that a loss of well control incident will cease within 
the time given in each case. For example, in US GoM OCS 50% of loss of well control events are controlled within 200 
minutes and 90% are controlled within 8 days. 

 
Table 7: Platform spill distribution by spill size category in US GoM OCS, 1964-2013  

(excluding Deep water Horizon spill in 2010). 

Spill size category Number of spills Volume spilled (bbl) Average spill size (bbl) 

1-4 bbl 1,438 3,436 2.39 

5-9 bbl 311 1,875 6.03 

10-49 bbl 287 5,469 19.06 

50-99 bbl 65 4,013 61.72 

100-999 83 21,758 262.14 

≥1,000 bbl* 17 241,573 14,210.18 

All spills 2,201 278,124 126.36 
Source: BOEM, 2014b. 

*Deep water Horizon spill resulted in an estimated 4,900,000 bbl. 
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Source: BOEM-BSEE, 2016. 

Figure 6: Platform spill causal factor summary in US GoM OCS, 1971-2015. 

 
Source: BOEM-BSEE, 2016. 

Figure 7: Causal Factors by Spill Category in US GoM OCS, 1971-2015. 

 
Source: BOEM/BSEE, 2016. 

Figure 8: Number of spills and loss of well control events in US GoM OCS, 1971-2015. 
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Source: BOEM-BSEE, 2016. 

Figure 9: Percent of spills by spill size (bbl) category in US GoM OCS, 1971-2015. 
 

 
Source: BOEM-BSEE, 2016. 

Figure 10: Percent of spills from operations and hurricanes by spill size (bbl) category in US GoM OCS, 1971-
2015. 
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Source: BOEM-BSEE, 2016. 

Figure 11: Number of spills from operational causes compared to hurricanes in US GoM OCS, 1971-2015. 
 

1.7.1.2 Fires and Explosions 

Fire and explosions could occur due to many causes, including a buildup of pressure in closed systems, weakening of 
containment, overpressure, extreme weather or due to leaks. A leak or spill could result in a pool of flammable liquid or cloud 
of gas. Fire and explosion hazards result when an ignition source (e.g., sparks associated with buildup of static electricity, 
lightening or open flames) is applied to the flammable liquid or gas. Incidents of fire and explosion, gas releases, and 
evacuation musters data in US GoM OCS between 2009 and 2016 are shown in Table 8. 
 
UK Health and Safety Executive (2006) notes the following sources of releases in the North Sea are: 

 61% of all releases are from pipework systems. 

 11% of all releases are from small bore piping. 

 15% of all releases are from flanges. 

 14% of all releases are from seals and packing. 
 
Similarly, UK Health and Safety Executive (2006) notes the following causes of releases in the North Sea are: 

 11% are due to incorrect installation. 

 26% are due to degradation of materials (excluding corrosion and erosion). 

 11% are due to vibration/fatigue. 

 19% are due to corrosion and erosion. 
 

Table 8: US GoM OCS fire and explosion incidents, 2009-2016. 

TYPE 2009 2010 2011 2012 2013 2014 2015 2016 

Fires/Explosions 148 134 113 132 116 135 105 86 

Gas Releases 33 20 17 27 21 21 21 17 

Evacuation Musters 55 31 36 48 68 52 70 50 

TOTAL 783 595 520 676 721 731 583 475 

Source: BSEE, 2016. 

1.7.1.3 Vessel Collision 
IOGP divides marine traffic related to oil and gas projects offshore into two categories (IOGP, 2010a): 

 Passing vessels: Ship traffic which is not related to the installation being considered, including merchant vessels, 
fishing vessels, naval vessels and also offshore related traffic going to and from other installations than that being 
considered. 
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 Field related vessels: Offshore related traffic which is there to serve the installation being considered, e.g. support 
vessels, oil tankers, or work vessels. 

 
For passing vessels, collision risk is highly location dependent due to variation in ship traffic from one location to another.  
 
Field related offshore traffic refers to those vessels which are specifically visiting the installation, and is therefore considered 
to be less dependent of the location of the installation. The frequency of infield vessel impacts will depend on the durations 
that vessels are alongside, the installation layout, environmental conditions, and procedures, so care is required to ensure 
these factors are considered appropriately. 
 
Worldwide Offshore Accident Databank (WOAD) lists 246 collisions with offshore installations between 1970 and 2002, 57 
of which were by passing vessels and 189 by field related vessels. The severity of these collisions is described in Table 9 
and the frequency of collision occurrence is provided in Table 10. In only one ship collision was there a fatality. The IOGP 
risk assessment guide (IOGP, 2010a) on this topic stated that it does not recommend using the data on vessel to vessel 
collisions, as they were very location dependent (i.e. many of them occur in busy straits, during storms, or in areas of rough 
seas and heavy traffic). 
 

Table 9: Worldwide collisions with offshore installations (1970-2002). 

Damage Passing vessels Infield vessels (e.g. 
support vessel) 

Number Percent Number Percent 

Total loss 3 5% 1 1% 

Severe 19 33% 16 8% 

Significant 8 14% 55 29% 

Minor 10 18% 65 34% 

Negligible 17 30% 52 28% 

All 57 100% 189 100% 

Source: IOGP, 2010a. 

 
 
 
 
 
 

Table 10: Worldwide collision data during 1980-1989 and 1990-2002. 

Vessel 
Type 

Collisions Exposure (installation-
years) 

Collision Frequency 
(per installation-year) 

1980-1989 1990-2002 1980-1989 1990-2002 1980-1989 1990-2002 

Passing 33 24 
56,243 97,627 

5.9 × 10-4 2.5 × 10-4 

Infield 103 86 1.8 × 10-3 8.8 × 10-4 
Source: IOGP, 2010a. 

1.7.1.4 Helicopter Accident 
A helicopter accident could occur during personnel or materials transportation, involving a collision to the drillship or the 
shore, and possible fuel release to the environment. Between 1970 and 2007, there were 113 fatal incidents in the global 
offshore oil and gas industry involving helicopters, resulting in 646 fatalities, which corresponds to 17 deaths per year in this 
period. Of the top 48 most deadly incidents in the offshore oil and gas industry between 1970 and 2007, 20 were a result of 
helicopter crash, and 29.8% of all fatalities resulted from helicopter crashes (IOGP, 2010b).  
 
1.7.2 Hazard Identification and Spill Risks 
In order to assess the consequence, and subsequent overall risk acceptance criteria of a spill, it is important to identify the 
major oil containing systems associated with drilling operations. All oil containing systems (potential source) connected with 
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the drilling operation; initiating events that could result in an accidental spillage and the potential maximum quantity 
(inventory) that could be released were identified and examined.  
 
Table 11 identifies the sources, initiating events and corresponding control measures that were considered in relation to the 
oil containing systems in order to identify the potential size and frequency of spills. 
 

Table 11: Sources, Initiating Events and Control Measures 

Sources Initiating Event Control measures 

Diesel Storage Systems 
on DP Vessel 

Line Failure, Overfill, 
Tank Failure 

Drilling units design features 
Permit to work controls 
Protected storage tank locations – Drip pans beneath machinery and plant 
Drilling ship is equipped with spill kits containing booms and sorbents. 
Bunded areas – zero discharge. 

Supply Vessels, fishing 
Vessels and 
Commercial Traffic 

Marine Incident, 
Vessels colliding with 
drilling ship. 

To prevent collision with other ships, Drilling Ship is equipped with coded 
signal lights and horns 
Local authorities will be notified of the drilling locations. 
Fenders are fitted to forward, second and third columns to prevent 
damage in case of collision at operating draft with the supply vessels that 
services the Drilling Ship. 
Supply vessels equipped with pollution control equipment. 
Drilling Ship Bridge manned 24/7. 
Radar Unit. Navigation warning lights. 
Notice to mariners. 
Safety Zone of 1Km around the drill ship.  

Diesel Fuel Oil Transfer Hose/Connection 
Failure, Accidental 
disconnect for the 
transfer hoses. 

Integrity of design and equipment. 
Permit to work controls, automatic and/or manual shut down system. 
Bunkering procedure. 
Standby vessels equipped with pollution control equipment. 
Dri pans beneath machinery and plant. 
Supply of absorbent material at areas with potential leak or spillage. 
Dedicated watchman during transfer. 

Hydraulic Systems Dropped Object Vessel management procedures 
Permit to work controls 
JSA and toolbox meeting 

Mechanical Failure 
Leading to loss of 
containment 

Integrity design 
Protective framework 
Preventative maintenance plan 
Non-return check valves in return lines. All Units are positioned in bunded 
areas 

Topside Containing 
Systems 

Fire and Explosion Fire, smoke and gas detection systems 
Emergency response procedures 
Designated smoking areas 
Use of Fireproof materials 
Restrictions on Ignition Sources 
Fire Rated Divisions in Accommodation 
Multiple escape routes 
Sprinkler system 

Reservoir Loss of Well Control Adhere to drilling programme and procedures 
Blowout preventers 
Subsea BOP reduces risk of kicks at rig floor 
Shallow hazard study to avoid potential high risk locations 
Pore pressure prediction studies to estimate downhole pressure 
Well control procedures 



  

19 

 

Table 11: Sources, Initiating Events and Control Measures 

Sources Initiating Event Control measures 

Cuttings Accidental dump of 
cuttings into sea 

Water based muds is compatible with environmental conditions  

 
The following sources of risk and incident scenarios have been identified for the BPC Bahamas Exploration Drilling Campaign 
(Table 12). NOTE: spill volumes are estimates only. In some cases comments are provided to explain how volumes have 
been estimated. 
 
Scenarios are listed in increasing order of severity. An estimated maximum spill size is given for each scenario, together with 
possible causes. A ‘maximum’ spill is defined as an oil spill where ‘worst case’ circumstances occur. A ‘worst case discharge‘ 
(WCD) – Appendix B - scenario is the least likely to occur, but it is a useful concept, as it allows planners to consider the 
most severe impacts which might occur. 
 

Table 12: Spill Risk Associated with the BPC Exploration Drilling Campaign  

  

Scenario 
Estimated Max Spill Size 1m3 

= 6.29bbls 

 

Comments 

1. Drilling rig – operational 
spills during diesel 
transfer 

< 1bbl (<0.16m3) Most likely spills. Drips and leaks of diesel. 

 
2. 

Drilling rig – full bore 
release of diesel due to 
rupture of transfer hose 

 
<10bbl (<1.6m3) 

Reasonable worst case. Assumes transfer 
rate of 80–100m3/hr and emergency shut 
down (ESD) of 30 seconds. Short transfer 
hose with small volume. 

 
3. 

 
Utility oil spills from drilling 
rig 

 
<1 - 50bbl (<0.16 - 8m3) 

Spills of hydraulic oil, lube oil and aviation 
kerosene. Limited volumes on-board and 
equipment/processes designed to minimise 
risk. Spills of a few litres most likely. 

 
4. 

Helicopter fuel storage 
tanks 

283bbl (45m3) Loss of helifuel storage tank contents on 
accommodation roof of drilling rig. Also two 
5.4m3 portable tanks. 

 
5. 

Emergency disconnection 
of 21‖ marine riser due to 
bad weather or the loss of 
DP control 

 
< 2,830bbl (<450m3) 

During drilling. Calculated at 2,200m water 
depth. Drilling rig has 0.19m3 per metre of 21‖ 
riser. 

 

6. 

Diesel spill loss from FSV 
(single tank - entire 
parcel). 

85 - 8,000bbl 

(14 – 1,270m3) 

Collision offshore involving supply vessels and 
various support vessels such as surfer 
vessels, surveillance vessels. Low probability. 

 
7. 

 
Blow-out and BOP failure 

 
12,000bbl (1,900m3) 

Release associated with well suspension. 
Production ―non-ideal‖ and assumed to be at 
1/5th average daily production rate and 6 days 
to bring under control. 

 Drilling rig diesel tank 
rupture 

~16,000bbl (~2,500m3) Vessel collision leading to total loss of fuel. 
Very conservative. 

 
1.7.2.1 Historical Spill Data 
Oil and gas companies carried out exploration activities throughout The Bahamas region from the mid-1940s until the late 
1980s. The major companies involved included Esso (Exxon), Amoco, Tenneco, Texaco, Arco, Breco and Shell. Five wells 
were ultimately drilled in The Bahamas onshore or in the country’s shallow waters between 1947-1986. While companies did 
encounter oil to some degree in each of the wells, none deemed extraction commercially viable, and so the licenses expired, 
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therefore no drilling has been undertaken in the Bahamas in the last 25 years. During this period of activity there were no 
recorded spill incidents on record from these historical exploration programmes.  
 

1.8 Consequences 
When potential hazards have been determined, the oil type must be considered to evaluate the consequence hydrocarbons 
may have upon the resources within the marine environment. Following which, the area of impact is established.  
 

1.8.1 Metocean Data 
 
1.8.1.1 Winds 
The winds follow a regular seasonal pattern: weak southeasterly (toward the northwest) winds and daily sea breezes in the 
wet season (especially the summer months); persistent northeasterly (toward the southwest) winds in the fall transition; 
and the regular passage of cold fronts causing moderate increases in wind speed and a clockwise rotation of wind direction 
during the dry season (especially in the winter months).  
 
Winds near the site are coming predominately from the east during the Wet season (May – October), and from the east-
northeast and east during the Dry season (November – April). 
 
During the hurricane season (summer–early fall), the persistent southeasterly tradewind and sea breeze pattern can be 
interrupted by the passage of tropical storms, often resulting in substantial increases in wind speed. However, BPC will not 
be drilling the exploration well during the hurricane season. See Figure 12: Wind vectors for the years 2004, 2005, 
2006 and 2009. Red letter mark hurricanes. 
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Figure 12: Wind vectors for the years 2004, 2005, 2006 and 2009. Red letter mark hurricanes. 

 

1.8.1.2 Currents 
A strong mean northward flow is evident within the Straits of Florida, namely the Florida Current (FC), the local branch of the 
Gulf Stream system. The large flows of the FC (reaching 2.5 m/s) overwhelm the scale of the much smaller circulation around 
the coastal regions and within the channels bordering the Bahamas. Therefore, for clarity, only vectors up to 1 m/s are shown; 
this does not bear any influence on the discussion of circulation variability. 
 
The northward flow of the FC is evident from the surface to the 500m depth, for all seasons and years. A branch wrapping 
around the Cay Sal Bank (and then continuing northward) is evident below the surface, guided by the bathymetry around the 
Cay Sal Bank and within the Santaren Channel. A counter‐current is formed near surface, flowing southward in the Santaren 
Channel, then turning southeastward in the Old Bahama Channel. These are the predominant currents at the time of year 
drilling is scheduled. Whilst this flow exhibits some variability between seasons and years, it is generally stronger during 
the wet seasons (when velocities reach ~60 cm/s). As near surface currents flow southeastward in the Old Bahama 
Channel, a westward branch develops (toward Cuba) again the predominant current effect from the proposed drill site, 
reinforced by oil spill simulation analysis (reference BPC EIA and 1.8.2.2). See Figures 13 and 14 which illustrates the 
current speed in 2010 during the wet and dry season respectively. 
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Figure 13: Current speed in 2010 during the Wet Season (May to October) 

(Note: The exploration well will be drilled at 23°16’29.461”N, -79°07’49.979”W west of the red star). 
 

 
Figure 14: Current speed in 2010 during the Dry Season (November to April) 

(Note: The exploration well will be drilled at 23°16’29.461”N, -79°07’49.979”W west of the red star). 
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Currents are the primary driver of surface transport and the movement of floating surface slicks during the Wet 
season, whereas wind drift is the predominant surface transport mechanism during the Dry season. 
 
1.8.1.3 Bathymetry 

Shallow areas in the Straits include the Cay Sal Bank and the Great Bahamas Bank (Figure 15), while a narrow 
shelf area extends along the Florida Keys (the Atlantic Florida Keys Shelf). Topography is very complex in this 
domain, with both steep and gentle shelf break slopes, from the coastal and shelf areas toward the deep interior. 
A series of islands marks the Bahamian archipelago (See sea bed morphology and shallow hazard components 
of EIA). 
 

 
 
 
 
Figure 15: Topography in the Florida 
Straits; color scale in meters. 

 
 
AFKS: Atlantic Florida Keys Shelf;  
SE: Southeast US Continental Shelf;  
OBC: Old Bahama Channel;  
SC: Santaren Channel;  
NPC: North Providence Channel. 

 
 

(Note: The exploration well will be drilled at 23°16’23.89882” N,  
-79°07’54.81097”W at the yellow circle). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
1.8.1.4 Oil Spill Modelling 
The oil spill simulations were conducted using ASA’s OILMAP 2010 modelling system and the University of Miami’s high 
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resolution model based on the FKeys-HYCOM.  One of the Oil Spill simulations conducted by ASA was at the B-north - 
Perseverance #1 well location.  
 
1.8.1.5 Seabed 
Perseverance #1 is located in a geomorphological environment defined as the Basin Floor with homogeneous sediment cover 
within a defined width area of 15km around the likely well locations. It is apparent from the reports generated for the EIA that 
Perseverance #1 is outside of an area identified as having an onlapping mud wedge, it is in fact situated in a much lower 
slope environment of the sea bed. These mud-wedge areas are a characteristic feature on the slopes much closer and 
shallower towards the Great and Little Bank, consisting of up to 90% fine grained aragonite. However, as mentioned, the drill 
site at Perseverance #1 is not located near such an environment, but in the area of the map that shows boulders, lobes and 
channels. 
 

1.8.2 Oil Weathering and Fate Modelling 
1.8.2.1 Introduction to Fate Processes 
The three primary processes of spilled oil on the water are drifting, spreading, and weathering. Drifting is the process of lateral 
transport of the oil due to the driving force of winds and currents, and is the primary driving mechanism for oil spills. Oil 
typically moves at 3% of the wind speed and 100% of the current speed (see Figure 16). The physical and chemical change 
that spilled oil undergoes is collectively known as ―weathering (see Figure 17). Knowledge of these processes and how 
they interact to alter the nature and composition of the oil with time is essential in identifying the best oil spill response 
strategies, choosing appropriate equipment and developing effective contingency plans. Listed below is a short description 
of each weathering process. 
 
 
 

Figure 16 Physical movement of surface oil 

3% wind 

 
 

Figure 17: Weathering processes 
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Drifting/Advection: Physical movement of surface oil from one location to another due to the combined effects of 
water current, tides, waves and wind. Oil on the water surface typically moves at 100% of the current speed and 
direction and 3% of wind speed and direction, as shown in Figure 16. 

Spreading: Increase in the length and breadth of the oil slick as it spreads and thins on the sea surface. 

Evaporation: Evaporation of lighter hydrocarbons from the oil to the atmosphere. 

Atmospheric transport: Transport of evaporated hydrocarbons in the atmosphere. 

Emulsification / mousse formation: Formation of water in oil emulsions, resulting in an increase in oil viscosity. 
Oils with a high asphaltene content are more likely to form stable emulsions. 

Entrainment / dispersion: The formation of oil droplets due to breaking waves, resulting in transport of oil from 
the sea surface into the water column. 

Dissolution: Physical and chemical process resulting in oil from the oil slick or from suspended oil droplets 
dissolving into the water column. 

Submergence/sinking/sedimentation: Increase in density of oil due to weathering and interaction with 
suspended sediments or material of biological origin. Deposition of material to the seabed. Tar balls may be formed, 
which could roll along the seabed. 

Shoreline interaction/stranding: Impact of oil on the shoreline where it may strand on the surface, or become 
buried in layers, or may refloat and move elsewhere. The rate of weathering of stranded oil depends on several 
factors, in particular the amount of exposure to waves. 

Mechanical and other recovery: Human intervention through either mechanical or chemical means to remove 
hydrocarbons from the water. 

Photo-oxidation / photolysis: Chemical transformation of petroleum hydrocarbons caused by sunlight. 

Biodegradation: Biological and chemical process altering or transforming hydrocarbons through the action of 
microbes and/or the ingestion by plankton and other organisms. 
 
1.8.3 Hydrocarbon Spill Modelling 
Hydrocarbon spill modelling has been used as the principal basis on which environmental risk and potential effects of 
hydrocarbons spills from the planned project are assessed. The model outputs for pre-determined spill scenarios provide 
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information on the expected probabilities of oiling and the minimum potential time before exposure to oil. To determine the 
trajectories and persistence of a major oil or fuel spill at the proposed drilling location, BPC engaged both the University of 
Miami and RPS ASA to undertake a spill fate and trajectory analysis for oil/pollutant spills at the proposed well site in Southern 
Licences using the Worst Case Discharge (WCD) methodology. The results of this work are described in a separate technical 

report (within the associated EIA), and are summarised in the following sections (and provided in Appendix A in the OPEP. 
 
1.8.3.1 Spill Locations 
A number of potential well locations (Figure 2) within the Old Bahama Channel (OBC – Figure 15) were selected for pollutant 
spill modelling purposes, as the locations are representative of the geographic spread of possible exploration wells and would 
reflect the likely fate of particles released from any location within the Southern Licences, both from a rig and ships in the 
vicinity. These sites are also the reasonably close to shorelines adjacent to the Southern Licences; hence they were expected 
to be the sources with highest risk of shoreline exposure, in the unlikely event of an oil spill. 

 
1.8.3.2 Spill Scenarios 
Very large flow rates and volumes of crude oil were selected to model an extreme ‘Worst Case Discharge’ (WCD) scenario 
(blow-out or vessel collision/grounding respectively) consistent with international best practices and representative of the 
upper boundary of credible spill risks. The volume selected would also more than represent a situation where the fuel tank of 
a support vessel might be holed and the entire inventory of that tank has been lost. Small diesel spills, such as those that 
could occur during refueling of the drilling rig (volumes in the range of 0.16-1.6m3) were not specifically modelled, as slicks 
from these events would likely break up and disappear prior to coming into contact with any inshore areas or shorelines. 
Hence, these spills are not likely to result in any significant movement away from the spill site and therefore have material or 
long-lasting environmental effects. Consequently spills of this nature are not considered further in this spill modelling 
assessment. Table 13 below details the extreme spill scenarios modelled for the Exploration drilling operations within the 
Cooper license area. It must be emphasized that these volumes are only used for simulation purposes to assess the worst 
case scenario in conditions where the flow is left unconstrained, untreated and persists for a considerable duration – the 
worst case scenario but one, in reality, is unlikely to occur in an exploration well in what is anticipated as a normally pressured 
reservoir. 

 
Table 13: Spill scenarios modeled, offshore Bahamas.  

ID Scenario Type Site Oil Type Season 
Total Volume 

Released 

Release 

Duration 

Simulation 

Duration 

1 Tier III Scenarios - 
Worst credible case 
discharge (WCCD),  

No Response 

B-North  

Well 

head 

(seabed) 

Bahamas 
Medium 
Crude 

Dry: 

(November-April) 
20,000 bopd1 

(3,200 m3/day)  

Total: 600,000 

bbl 

30 days 45 days 

2 
Wet: 

(May-October) 

3 Tier II Scenarios – 
Medium surface 

discharge,  
No Response 

B-North 
Topside  

(sea surface) 

Bahamas 
Medium 
Crude 

Dry: 

(November-April) 15,000 bopd1  
(3,200 m3/day)  

Total: 15,000 bbl 
1 day 45 days 

4 
Wet: 

(May-October) 

5 Tier I Scenarios –  
Low volume surface 

discharge,  
No Response 

B-North 
Topside  

(sea surface) 

Bahamas 
Medium 
Crude 

Dry: 

(November-April) 40 tonnes2  

(293 bbl) 
1 hr 45 days 

6 
Wet: 

(May-October) 
1 Source: Bahamas Petroleum Company Plc. 2012. Environmental Impact Assessment for Exploratory Drilling in the Bain, Cooper, Donaldson and 
Eneas Blocks, Offshore The Bahamas. 
2 Source: IPIECA 2013. Oil spill risk assessment and response planning for offshore installations. Oil Spill Response Joint Industry Project (JIP) 6. 
Final Report 

 
1.8.3.3 Spill Scenarios defined by the BNOSCP 
Tier 1 spills (0-50 bbls) are operational-type spills that may occur at or near a company‘s own facilities, as a consequence of 
its own activities—for instance, small diesel spills resulting from refueling activities. An individual company would typically 
provide resources to respond to this type of spill.  
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Tier 2 spills (>50 to <150 bbls) are larger spills in the vicinity of a company‘s facilities where resources from other companies, 
industries and possibly government response agencies in the area can be called in on a mutual aid basis.  
 
Tier 3 spills (>150 bbls) are large spills where substantial further resources will be required and support from a national (Tier 
3) or international cooperative stockpile may be necessary. It is likely that such operations would be subject to government 
controls or even direction. 
 
Two distinct response seasons in the coastal waters off Bahamas are dictated by hurricane presence. These two seasons 
span Mid-November-June and July-Mid-November respectively. The spill scenarios identified above were considered, for 
releases at the representative sites during across the whole year, whereas this drilling programme is only scheduled to be 
undertaken outside of the hurricane season, in the dry season, in the first half of the year in 2020. 

 
1.8.3.4 Spill Impact Mapping and Assessment Program (SIMAP) Model 
The oil spill modelling assessment used a three-dimensional oil spill model, SIMAP (Spill Impact Mapping and Assessment 
Program), to investigate hypothetical releases from both surface and sub-surface sources and to track surfaced, submerged 
and dissolved components of the oil. SIMAP is designed to simulate the fate and effects of spilled hydrocarbons for both 
surface slicks and the three-dimensional plume of entrained and dissolved products that may be generated in the water 
column, depending on the hydrocarbon type and conditions of release. SIMAP is configured to represent releases at any 
depth in the water column. 
 
SIMAP can be used to predict the fate of a single spill under defined conditions, or of multiple spills that occur under a random 
selection of prevailing conditions (also known as stochastic modelling). The stochastic model performs a large number of 
simulations for a given spill site, randomly varying the spill time within a defined period, so that the transport and weathering 
of each slick are subject to a different set of prevailing wind and current conditions. During each simulation, the model records 
the grid cells that were contacted by oil particles, as well as the amount of time that had elapsed prior to the contact or 
exposure. 
 
Stochastic simulations for all spill scenarios included over 2,500 runs using prevailing conditions for a 7 year extended period. 
Once the stochastic modelling is complete, the results are compiled from each of the sample trajectories to provide a statistical 
weighting to the likelihood of exposure. Results can be summarised as: 
 

 the probability or risk that an area may be exposed to oil slicks; and 

 the minimum time for oil to reach any point to be oiled. 
 
The first estimate is calculated from the frequency of exposures during all simulations, while the latter estimate is the worst-
case for any of the sample trajectories. The stochastic modelling approach provides an objective measure of the possible 
outcomes of a spill, as well as the means of quantifying the likelihood of a given outcome. The most commonly occurring 
conditions would be selected most often while conditions that are more unusual can also be represented. 
 
Once the worst case scenarios (in respect of probability of shoreline contact with oil, and earliest time before shoreline 
contact) were identified from the modelling, a set of spill trajectories were conducted for chosen well sites to provide additional 
information using the same three hydrocarbon spill scenarios identified above. Importantly, this trajectory modelling was done 
using current and wind data for the entire year. 

 
1.8.3.5 Results 

Table 14: Summary of blowout parameters.  

Site Water Depth of Release (m) GOR (scf/bbl) Pipe Opening (in) 
Oil Discharge 

Temperature (°C) 

B-North 520 500 12.25 100* 

* Note that RPS derived this oil discharge temperature based on further testing based on information provided by the client. 
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Figure 18: Surface stochastic results for a 600,000 bbl crude blowout at B-North in the Dry season; water surface 

oiling probabilities (top) and minimum travel times (bottom) using a surface oil thickness threshold of 0.001 mm (1 
micron). 
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Figure 19: Shoreline stochastic results for a 600,000 bbl crude blowout at B-North in the Dry season; shore oiling 

probabilities (top) and minimum travel times (bottom) using a shore oil thickness threshold of 0.1 mm (100 
microns). 
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Figure 20: Surface stochastic results for a 600,000 bbl crude blowout at B-North in the Wet season; water surface 

oiling probabilities (top) and minimum travel times (bottom) using a surface oil thickness threshold of 0.001 mm (1 
micron). 
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Figure 21: Shoreline stochastic results for a 600,000 bbl crude blowout at B-North in the Wet season; shore oiling 

probabilities (top) and minimum travel times (bottom) using a shore oil thickness threshold of 0.1 mm (100 
microns). 
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Figure 22: Surface stochastic results 15,000 bbl crude surface release at B-North in the Dry season; water surface 
oiling probabilities (top) and minimum travel times (bottom) using a surface oil thickness threshold of 0.001 mm (1 

micron). 
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Figure 23: Shoreline stochastic results for a 15,000 bbl crude surface release at B-North in the Dry season; shore 
oiling probabilities (top) and minimum travel times (bottom) using a shore oil thickness threshold of 0.1 mm (100 

microns). 
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Figure 24: Surface stochastic results 15,000 bbl crude surface release at B-North in the Wet season; water surface 
oiling probabilities (top) and minimum travel times (bottom) using a surface oil thickness threshold of 0.001 mm (1 

micron). 
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Figure 25: Shoreline stochastic results for a 15,000 bbl crude surface release at B-North in the Wet season; shore 
oiling probabilities (top) and minimum travel times (bottom) using a shore oil thickness threshold of 0.1 mm (100 

microns). 
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Figure 26: Surface stochastic results 293 bbl crude surface release at B-North in the Dry season; water surface 

oiling probabilities (top) and minimum travel times (bottom) using a surface oil thickness threshold of 0.001 mm (1 
micron). 
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Figure 27: Shoreline stochastic results for a 293 bbl crude surface release at B-North in the Dry season; shore 

oiling probabilities (top) and minimum travel times (bottom) using a shore oil thickness threshold of 0.1 mm (100 
microns). 
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Figure 28: Surface stochastic results 293 bbl crude surface release at B-North in the Wet season; water surface 

oiling probabilities (top) and minimum travel times (bottom) using a surface oil thickness threshold of 0.001 mm (1 
micron). 
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Figure 29: Shoreline stochastic results for a 293 bbl crude surface release at B-North in the Wet season; shore 

oiling probabilities (top) and minimum travel times (bottom) using a shore oil thickness threshold of 0.1 mm (100 
microns). 
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Table 15: Oil Spill Stochastic Results – Shoreline oiling probability and minimum travel time 

ID Scenario 
Release 
Duration 

Total Oil 
Released 

Simulations 
Reaching Shore 

(%) 

Time to reach shore 
(days) 

Volume to reach 
shore (%) 

Min. Ave. Max. Ave. 

1 
600,000 bbl Blowout 

Dry Season 
30 days 600,000 bbl 100 1.1 7.8 1.2% 0.3% 

2 
600,000 bbl Blowout 

Wet Season 
30 days 600,000 bbl 100 2.1 9.0 2.9% 0.7% 

3 
15,000 bbl Surface Release 

Dry Season 
1 day 15,000 bbl 28 3.9 5.7 3.0% 0.3% 

4 
15,000 bbl Surface Release 

Wet Season 
1 day 15,000 bbl 16 2.1 4.9 41.6% 3.2% 

5 
293 bbl Surface Release 

Dry Season 
1 hr 293 bbl 11 1.3 3.5 2.5% 0.5% 

6 
293 bbl Surface Release 

Dry Season 
1 hr 293 bbl 6 0.9 1.0 44.1% 6.8% 

 
Conclusions based on the stochastic modeling results: 

 Due to the nature of the Bahamas Crude Oil, the released oil entrains into the water column readily. Both surface 
and subsurface oil moves primarily north forced by the Gulf Stream. Surface oil from the modeled blowouts is also 
predicted to travel to the southeast of the release location along the northern coast of Cuba.  

 Shoreline oil contamination (primarily Cuba) occurs in each modeled scenario during both Wet and Dry seasons. 
However, the average percent of released oil ashore is higher in the Dry season compared to the Wet season.  

 All modeled blowout simulations (100%) reach shore in the Dry and Wet seasons. Less than 30% of the modeled 
15,000 bbl surface release simulations reach the shore, while ≤11% of the modeled 293 bbl scenarios reach the 
shore.  

Conclusions based on the deterministic modeling results: 

 By the end of the simulation, the majority of the oil is predicted to be entrained in the water column (16-38%), 
evaporated into the atmosphere (19-26%), degraded (24-41%), or transported outside the model domain (2-30%). 

 The environmental conditions (winds and currents) drive both surface and subsurface oil to the north in both Dry 
and Wet seasons. During the Wet season, for the blowout and medium surface discharge, winds and currents also 
drive surface and subsurface oil to the east. 

 Due to the larger volume of oil spilled, the blowout scenario in both seasons has a larger predicted surface and 
subsurface footprint than the surface releases in both seasons.  

 The blowout releases were predicted to have a larger impact to shore than the surface releases, as oil was 
stranded on the northern shores of Cuba and the smaller islands of the Bahamas (Cay Sal). Both of the surface 
releases were also predicted to reach the shorelines of the Bahamas or Cuba.  

 
Conclusion: 
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 The RPS ASA report confirms the majority of the findings from the University of Miami oil spill simulation that was 
conducted in 2010.  

 The processes described in this Oil Pollution Emergency Plan (OPEP), directing a response to a range of incidents, 
are educated by detailed simulations (1.8.3) modelling the fate of particles given the prevailing metocean data for 
the region. These models/simulations help direct the focus of response based upon a prediction of the prevailing 
conditions (1.8.1). Analysis was conducted in the original EIA 2012 based upon a single discharge location. This 
analysis has been repeated in this 2019 submission but from a different discharge location in order to further test 
and validate that the BPC Emergency Plan response program is robust to spills from a broader range of original 
source locations from across the license area.  
 

 The result of this most recent analysis when combined with the results from 2012 give further assurance that the 
directed and targeted response(s) of this OPEP remain valid for an even broader range of scenarios than contained 
in the original EIA of 2012.  

 

 
The University of Miami and the RPS ASA reports for the hydrocarbon spill modelling are provided in Appendix A in the 
OPEP. 
 
1.8.3.6 Receiving Environment 
Areas within the total influence area of a spill from the Perseverance #1 well have been identified as potential areas of impact. 
Table 16 identifies Environmental and economic resources within these areas and determines their level of abundance and 
sensitivity. 
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Table 16: Environmental & Economic Resources at Risk 
RESOURCE SUMMARY 

Biological Life Marine Mammals 
At least twenty-seven marine mammals are found in the Bahama Islands with the sperm 
whales, the short finned pilot whales, the dense-beaked whales, the Risso’s dolphin and the 
Atlantic spotted dolphin being the most commonly encountered species. See BPC’s ESI 
maps for more details. Refer to Section 4.2.2.6 of the EIA. 

Sea Birds 
Birds contribute significantly to the Bahamas’s biodiversity, as there are 57 breeding birds 
in The Bahamas. Andros provides habitat for the white tailed tropicbird, the Audubon 
shearwater, the Bridled Tern, the Sooty Tern and the Brown Noddy. North Andros has a 
resident non-breeding flock of West Indian flamingos. Cay Sal supports a large number of 
seabirds. See BPC’s ESI maps for more details. Refer to Section 4.2.2.7 of the EIA. 

Sea Turtles 
Four species of sea turtles inhabit The Bahamas coastal waters, namely the green turtles, 
loggerheads, hawkbill and the leatherback turtle. The west side of Andros provide habitat 
for the green turtles, loggerheads and hawkbill turtles. See BPC’s ESI maps for more details. 
Refer to Chapter 4 of the EIA. 

Fish 
The west side of Andros support highly productive mangrove and fish assemblages and 
important areas for several species including bonefish, tarpon, endangered sawfish, 
grouper, snapper, grunts, triggerfish, squirrelfish, jacks and numerous species of sharks. 
Refer to section 4.2.2.4 in the EIA. 

  

Bahamas National 
Parks or Protected 
Areas 

Westside National Park, Andros Island, Bahamas 
The park was established in 2002 and encompasses 1.5 million acres comprising of a 
vast area of coastal mangrove habitat that is an important nursery area for conch, 
lobster and fish. It is also a prime bonefishing area and is utilized by the endangered 
Andros Rock Iguana and many bird species, including the West Indian Flamingo. 
 
Andros Joulter Cays, Bahamas 
The proposed Andros Joulter Cays National Park boundaries extend east and west from the 
cays, to offshore reefs, encompassing the IBA, a portion of the Andros Barrier Reef, deeper 
waters incorporating habitats for pelagic species, mangroves and tidal creeks, seagrass 
beds, coppice forests, and the vast oolitic sand banks that support the bonefishing industry, 
and provide habitats for endangered shorebirds. 
 
Refer to Section 4.2.3.1 of the EIA 

  

Sensitivity Maps The following Sensitivity Maps are in Appendix D. 
 
Theme 1: Critical Habitats and Natural Communities 
Andros 
Cay Sal Bank 
Great Exuma 
Ragged Island 
Theme 2: Critical Wildlife Occurrences 
Theme 3: Stakeholders and User Group 
 
Environmental Sensitivity Index Maps were created by BPC for the following areas, which 
may potentially be impacted by an oil spill based on the Oil Spill Simulation: 
Andros 
Bimini, 
Cay Sal, 
Exuma 
Ragged Islands 
The ESI maps provide a list of common birds, reptiles and marine mammals and other 
details. 



  

43 

 

1.8.4 Effectiveness of Dispersants on Oil 
Dispersions assist in breaking up oil slicks and can lessen the effects associated with oil coating and smothering. Dispersants 
alter the balance between natural dispersion and emulsification, pushing the balance strongly towards dispersion and away 
from emulsification. Dispersant treated oil will usually disperse rapidly, leaving only a thin film of oil sheen on the surface.  
 
Most crude oils can be dispersed, provided that they are sprayed with dispersant soon after they have been spilt. Low to 
medium viscosity crude oil (with a viscosity of less than 1,000 mPa.s at the prevailing sea temperature) can be easily 
dispersed. Higher viscosity oils are less easy to disperse as the effect of increasing oil viscosity slows down the dispersion 
process caused by the prevailing wave action. Crude oils with pour point significantly above the sea temperature cannot be 
dispersed because they are solid. Some oils have a high wax content and may not disperse well, even though the viscosity 
of the oil is relatively low.  

 
1.8.4.1 Use of Dispersants 
 
Refer to section 3.3.3 
 
Dispersants will not be used unless the following parameters are met: 

 The area of application is more than one nautical mile from any shoreline; 

 The area of application is more than three nautical miles up-current from important marine fisheries or coral reef 
ecosystems which are less than 20 feet from the water’s surface; 

 The water depth should exceed 30 feet in the area in which the dispersant will be applied; 

 The method of application is one recommended by the manufacturer; 

 The rate of application is as recommended by the manufacturer; and, 

 The dispersants exhibit low toxicity. 
 
Application of dispersant will not be conducted in the EEZ of another Island State or Territory without prior discussion with 
and approval from the Government of The Bahamas. 
 
The application of dispersants will be discontinued if proven to be ineffective. 
  
1.8.4.2 Operational Use and Application of Dispersants 
The best combination of dispersants and application method must be selected for the specific situation. On the open sea, 
they can be applied from surface vessels and from aircraft. Equipment that has been properly calibrated will be utilized, and 
BPC will follow the instructions of the suppliers of equipment and dispersants. 
 
Spraying operations would be started as soon as possible after it has been decided that dispersant use will form part of the 
response. Many oils will form stable water-in-oil emulsions (chocolate mousse) of which the viscosity will be higher than that 
of the original oil. The Extent of emulsification and the stability of the emulsion will depend upon the type of oil, sea state, and 
temperature. The viscosity also increases because of the evaporation of lower molecular weight hydrocarbons. Both 
processes may have taken place to a considerable extent within a couple of hours after the spill and thus dispersant 
effectiveness may be reduced if application is delayed. After oil has emulsified into mousse, it is very difficult to disperse. 
Treatment with dispersants would, therefore, start before the mousse formation or extensive weathering has taken place. 
 
OSRL will provide the dispersant and the dispersant equipment. Dispersant can be accessed by BPC from Fort Lauderdale, 
Bahrain, Singapore and the United Kingdom. In the event that the dispersant supply is inadequate, BPC would use a 
combination of response techniques in conjunction with dispersants. 
 
BPC would apply, dispersants either by surface vessels equipped with dispersant spray booms and support equipment 
(pumps, hoses, dispersant drums/tanks) or by aircraft (fixed-wing or helicopter) using specially designed spray equipment 
and systems.  
BPC will ensure the appropriate dosage in terms of the amount of chemical per unit area, such as gallons per care, litres per 
hectare, etc. BPC is aware that the dosage is extremely variable and depends on the type of dispersant, type of oil, slick 
thickness, temperature, viscosity, and other characteristics of the spilled oil. The actual flow rates are a function of the 
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vessel/aircraft speed, the pump capacity, the dilution rate, and the effective swath width covered. 
 
BPC will have an experienced dispersant expert who can direct the spraying operation and visually determine the 
effectiveness of the dispersant application. 
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SECTION 2: EMERGENCY RESPONSE PROCEDURES 
This section outlines the procedures that would be followed in the event of the release of hazardous or hydrocarbons in the 
marine environment.  
 

2 INITIAL ACTION PROCEDURES 
This section outlines the procedures that would be followed in the event of the release of hazardous or hydrocarbons in the 
marine environment.  
 

2.1 Spill Reporting Procedure 
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Figure 30: Spill Reporting Procedure 

2.2 INITIAL ACTIONS BY DRILLING SUPERVISOR / OFFSHORE INSTALLATION MANAGER (OIM) 
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2.3 INITIAL ACTIONS BY BPC DRILLING SUPERINTENDENT 
 

 

 

2.4 INITIAL ACTIONS BY BPC DIRECTOR DRILLING IN CONJUNCTION WITH ERT 
 
 

  

ENSURE SAFETY IS A PRIORITY IN ANY SPILL

See Section 2.1 for oil spill reporting procedure

 Make an educated and pragmatic initial assessment on the spill source, size and cause at that location

 If the volume of the oil spilt is unknown, estimate the maximum volume, which may have spilt. Base estimate on 
the source and the cause of the spill and the ‘worst case‘ scenario (Section 1 – Table 12  & Table 13)

 Notify the BPC Drilling Superintendent (who will liaise with BPC Drilling Director on whether to activate the 
Emergency Team [ERT])

 Send the completed Marine Pollution Report (POLREP – form in Section 2.6, 7.1) to the BPC Drilling 
Superintendent (for all spills)

THE POLREP MUST BE SENT WITHOUT DELAY EVEN IF INCOMPLETE

 Missing information can be transferred in a Situation Report (SITREP) form at a later time (Section 7.2)

 Assume the role of On Scene Coordinator  (in liaison with OIM) if response is  activated

 See Section 2.8.1 for Action Checklist

ENSURE SAFETY IS A PRIORITY IN ANY SPILL

See Section 2.1 for oil spill reporting procedure

 Liaise with Drilling Manager BPC and make a decision on wider ERT activation depending on initial assessment of 
likely Tier response required (if any)

ENSURE SAFETY IS A PRIORITY IN ANY SPILL

See Section 2.1 for oil spill reporting procedure

 Carry out a Tier Response Assessment using guidelines in Section 2.5 below using information supplied on 
POLREP received from Drilling Supervisor and in conjunction with the wider ERT

 Assign an appropriate Tier Level Response i.e. 1, 2 or 3

 Assume the role of ERT Coordinator (when activated)

 Liaise with Drilling Superintendent and make a decision on IMT activation (Tier 2/3 only)

 Alert relevant Government bodies for all spills in the marine environment – pass task to IMT for Tier 2/3

 Send POLREP to Oil Spill Response Limited (OSRL) to alert in readiness for all spills likely to reach >50 bbls

 Activate Oil Spill Response Limited (OSRL)  when clearly Tier 2 or 3

 Initiate and sustain Appropriate Response Strategy (Section 3)

See Section 2.8.2 for Action Checklist
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2.5 Tier Response Assessment 

BPC has adopted the internationally recognised Tiered response system for assessing the severity of an oil spill. The purpose 
of the three levels is to establish, as soon as possible, what is the correct level response needed to combat the spill. The 
severity of the spill depends on the size of the spill, the complexity of the response and the potential consequences for 
people and for the environment. 

 

TIER 1 RESPONSE 

 Small oil spills, or those which can be quickly 
and easily cleaned up using on-site resources 
(field support vessels - FSVs) 

 Spill volume is less than 50bbls( <2,000 gals) 

 Able to respond to the spill immediately 

 Day time release 

 Spill has stopped 

 Oil will not impact environmentally 
sensitive areas 

 Sufficient BPC / contractor personnel available 

TIER 2 RESPONSE 

 Oil spills which pose a threat of significant 
pollution resulting in the activation of the local 
authorities’ emergency response plans, and the 
mobilisation of external oil spill response 
resources 

 Spill volume between > 50 to 150 bbls (> 2,000 
to < 6,000 gals) 

 Within capabilities of Bahamas National Oil Spill 
Contingency Plan (BNOSCP) 

 Danger of fire or explosion 

 Freshly spilled crude oil accumulating close 
to an installation or port 

 Night time / poor visibility 

 Continuous release 

 Oil is moving towards environmentally 
sensitive area(s) 

 Other company’s operations impacted 

 Activation of BNOSCP 

 Involvement of OSRL and BNOSCP 

 Activation of OSRL resources 

 National media attention 

TIER 3 RESPONSE 

 Covers catastrophic spills, which require 
the mobilisation of international support 

 Major incident causing oil spill of more than 
150 bbls (>6,000 bbls) 

 Large offshore spills outside 
capability of BNOSCP 

 Death or potentially very serious threat to life 

 Potential for shoreline impact 

 Activation of OSRL resources 

 International media attention 

 Catastrophic impact on local and 
regional environment and communities 

 Oil moving outside national waters – 
potential trans-boundary impacts 

 
UNCONTROLLED WELL BLOW-OUTS - GO IMMEDIATELY TO TIER 3 
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2.5.1 Additional Tier Level Assigning Factors 

The Tier response assessment takes into account more than just spill size and distance. It includes many of the factors, 
which could result in the oil spill having greater social, environmental or economic consequences, and potential impacts on 
business reputation or operations. 

 

 Potential for further spillage 

 Type of oil and its characteristics, e.g. toxic / hazardous vapour, gas, rate of evaporation & persistence of the oil in 
the environment 

 Effectiveness of immediate action to stop the spill continuing and to contain at source 

 Where the oil is moving – what / who is at risk? 

 Daylight hours remaining until nightfall 

 Weather conditions will play a major part in the technical decision-making and could mean that response 
operations are more complex, or expensive, or take longer to complete 

 Other difficulties associated with the incident, e.g. fire, injuries (MEDEVAC), emergency shut-down or stopping of 
operations, evacuation of installation, abandon ship, vessel salvage operation, well capping / relief well 

 Equipment and resources available and speed of deployment 

 Location of the spill. The location of the spill may be difficult to reach, or could involve complex logistics, or may 
pose safety risks for responders 

 Media attention 

 Shoreline type and accessibility for responders 

 Possible effects on people, businesses and communities, taking into account the knock-on effects on the local 
economy 

 Sensitivity of flora and fauna to oil. The animals, plants and organisms in the vicinity of the spill – either marine, 
terrestrial or freshwater / estuarine 

 The time of the year may be significant, for example whale, bird, fish and turtle migration, breeding season, 
shellfish harvest, weather patterns, holidays, etc. 
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2.6 Marine Pollution Report Form - POLREP 
 

 
POLREP 

  
 

 
 

 
POLREP 

MARINE POLLUTION REPORT 

 [ ] Urgent [ ] Ordinary  

Date/Time of Report  

Date/Time of Incident  

Location of Incident:  

Latitude: Longitude: 

Original Report Source:  

Contact: Phone / Mobile: Fax / Email: 

Nature of Incident & Spill Source: (If source 
unknown – give Identity & Position of 
adjacent vessels 

 

Point of Discharge from Source:  

Cause of Discharge:  

Oil Type or Description:  

Has Discharge Stopped?  

Nature & Extent of Spill:  

Projected Trajectory of Spill:  

Samples Taken: [ ] Yes [ ] No Photographs / Video Taken: [ ] Yes [ ] No 

Weather / Sea / Tide Conditions: 

Lead Response Agency:  Primary Statutory Agency:  

Initial Response Action:  

Additional Information:  

Report Prepared by:  

Phone / Mobile: Fax / E-mail: 

This report is to be completed with as much of the above information as possible (regardless of the size of the spill) and 
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faxed to the appropriate agency/ies. For any additional information please add extra pages as required. 
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2.7 Further Actions by Drilling Superintendent / Emergency Response Team Coordinator (ERTC) 

 
 Obtain information on tides & direction/speed of current and wind 

 Using the information on current and wind, predict the trajectory and speed of movement of the spill: 
 
 

 

 
 

 

 

 

 
 Draw the slick on a chart (map) with co-ordinates, showing position and predicted movement of the oil 

 Request a helicopter or fixed wing aircraft to provide aerial observation. Aerial surveillance will allow you to 
observe and record the size and location of the slick. Over-flights should be carried out at least twice a day. The 
first at dawn, the last before dusk 

 Record observations on form provided in Section 7.2 

 The colour of the oil on water will indicate its thickness. Using the Bonn Agreement Oil Appearance Code 
(BAOAC) colour chart (Table 17; Appendix C) and calculate the volume of oil based on the area and colour of 
oil visible from the aerial observation 

 Once the size and movement of the spill are known, it is possible for the BPC Director Drilling in conjunction with 
the IMT to assess the potential danger to people and nearby installations, and if necessary to set safety exclusion 
zones 

 The predicted movement of the slick is also important for guiding responders to the right locations for clean-up 

 Consider requesting real-time oil spill modelling to provide a backup to plotted results and anticipated trajectory 

 The BPC Director Drilling must continue to gather additional key information about the incident from the On Scene 
Coordinator (OSC). This additional information shall be recorded on the SITREP form (Section 7.2) 

 
 

Table 17: Bonn Agreement Oil Appearance Code 
 

Code Description - Appearance Layer Thickness Interval (µm) Litres per km2 

1 Sheen (silvery/grey) 0.04 to 0.30 40 – 300 

2 Rainbow 0.30 to 5.0 300 – 5,000 

3 Metallic 5.0 to 50 5,000 – 50,000 

4 Discontinuous true oil colour 50 to 200 50,000 – 200,000 

5 Continuous true oil colour >200 >200,000 

Oil Slick 

3% Wind 
 Predicted trajectory 

100% Current 
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2.8 Action Checklists 
 

2.8.1 ON SCENE COORDINATOR (OSC) 

 NOTE: Offshore Installation Manger assumes the initial role as On Scene Coordinator (OSC) in any 
formal spill response but may then thereafter delegate the role further whilst notifying BPC Drilling 
Supervisor and or ERTC

 On Scene Coordinator (OSC) mobilises and manages the response from the Oil Spill Intervention 
Team – already established on the Seadrill West Saturn prior to mobilisation

 ENSURE SAFETY OF PERSONNEL IS THE PRIMARY CONCERN
 

When undertaking role of OSC (actions listed in red in table below): 

 Provide hands-on leadership for the personnel who take the first actions on-site following an oil or diesel spill

 Provide the communications link between the incident and the Emergency Response Team (ERT) Team

 Understand and ensure the Oil Spill Intervention Team (OSIT) observes operating instructions for the use of anti-
pollution equipment

 Ensure all personnel working near the spill area have appropriate equipment, personal protective equipment (PPE), 
safety advice and supervision

 Ensure spill response equipment is maintained and cleaned
 

ON SCENE COORDINATOR (OFFSHORE INSTALLATION MANGER in First Instance) 

 ACTION CHECKLIST 

Step Actions 

Alert  Respond immediately to any oil spill notification from site personnel

 Quickly carry out an initial assessment on the spill source, size and cause

 Complete a POLREP form (Section 2.6; Section 7.1)

 Send the POLREP to the Drilling Superintendent – for all spills regardless of size

 Alert Drilling Superintendent and the Seadrill Offshore Installation Manager (OIM)

 Liaise with BPC Director Drilling (ERTC) on whether to discontinue / cease operations / evacuate area

 ON SCENE COORDINATOR ACTIONS

 Mobilise the Oil Spill Intervention Team (OSIT) and define an Oil Spill Muster Point 

 Brief the Oil Spill Intervention Team on the incident 

 Check all communications, response equipment and PPE 
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Initial 
Actions 

 Start a Personal Log (form in Section 7.5), and record time and details of own actions and own decisions.

 Liaise regularly with the BPC Director Drilling for all spills

 Agree a danger zone for the spill, i.e. the safe distance from the spill which the Oil Spill Intervention 
Team must enforce

 Once the scale and movement of the spill are known, request immediate assistance from FSV if required

 Request support / additional procurement of equipment, manpower and services from the ERT/IMT

 Keep personnel on site informed of events and important actions taken

 ON SCENE COORDINATOR ACTIONS

 Ensure that every individual in the intervention team knows their role and responsibilities, for example:

 Second-in-command 

 Gas/vapour monitoring 

 Fire fighting 

 First aid 

 Spill surveillance

 Give instructions to the team concerning

 On-site communications 

 Safety precautions 

 Actions to take if someone is injured 

 

ON SCENE COORDINATOR (OFFSHORE INSTALLATION MANGER in First Instance) 

 ACTION CHECKLIST 

  Before departing for the spill site, organise the transportation of all emergency response equipment and 
required PPE 

 On arrival at the site of the spill 

 Carry out an on-site assessment to identify hazards 

 Obtain information about the spill 

 Record speed and direction of wind and current 

 Start working. Brief OSIT team Guidance in Section 7.4) 

 Set up exclusion zone if necessary (No smoking area) 

 Specify muster points 

 Maintain communications with the ERT 

 Provide status reports 

 Obtain guidance on selection of response strategy (Section 3) 

 Ensure that everyone in the area of the spill uses appropriate PPE depending on the hazards and 
the response actions being taken 

 Check communications with everyone on site 
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Further 
Actions 

 Maintain ‘up to the minute‘ knowledge of the situation and continue to evaluate the spill

 Send frequent reports on the spill and the response actions to the ERTC using the SITREP (form in 
Section 7.2)

 Prepare to meet and brief specialist response personnel if these have been mobilised by the ERT

 Arrange for food, refreshment and rooms for the response personnel arriving on scene

 ON SCENE COORDINATOR ACTIONS

 Create a ‘controlled entry‘ zone around the spill 

 Ensure that only properly authorised personnel have access to the spill site 

 Record the locations and tasks of all personnel visiting or working at the site of the spill 

 Supervise the OSIT and manage the initial deployment of spill response equipment and boats 

 Request the ERTC / Logistics Coordinator to provide additional supplies of response materials and 
PPE (as required) 

 Quantify the volume of oil spilled, volume dispersed and volume recovered 

 Send frequent updates to the ERTC using the SITREP form (Section 7.2) 

 Ensure that contractors daily work hours and activities are recorded (form in Section 7.8) 

Final 
Actions 

 When safe to restart, approve restart of normal site operations

 Hold debrief for onsite personnel who were involved in the response

 Send logs of the incident and other relevant records to ERT Log Keeper (Assigned by ERTC)

 ON SCENE COORDINATOR ACTIONS

 Debrief the OSIT before standing them down 

 Prepare a debriefing report in writing, containing: 

 Actions taken during the response 

 Accidents and ‗near misses‘ 

 Recommendations for the future (e.g. procedures, training, equipment) 

 Collate all information received and personal logs of actions taken 

 Give logs and debriefing report to the ERTC 
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2.8.2 EMERGENCY RESPONSE TEAM COORDINATOR (ERTC) 

 ENSURE SAFETY OF PERSONNEL IS THE PRIMARY CONCERN

 NOTE: BPC Director Drilling assumes the role of ERTC when ERT is activated

 Refer to the BPC EMERGENCY RESPONSE PLAN document

 Obtain all the facts about the incident

 Assess the severity of the incident

 Evaluate the spill movement

 Alert the BPC Emergency Response Team (ERT) and Incident Management Team (IMT), as required
 

BPC Director Drilling / ERTC – ACTION CHECKLIST 

Step Actions 

Alert  Respond immediately to the call from Drilling Superintendent

 Liaise with Drilling Superintendent on decision to activate ERT and if it is obvious whether the IMT also 
needs to be mobilised in support of the ERT

 Obtain details of the incident:

 Fire or explosion? 

 Injuries? 

 Gas / vapour hazard? 

 Location? 

 Gas and oil, or oil only? 

 Estimated quantity of spill? 

 Cause of spill? 

 When did the spill occur? 

 Is it continuing to spill? 

 Carry out a Tier Response Assessment (Section 2.5) using the information received on the POLREP 
form (will have come from Offshore Installation Manger)

 Send POLREP form to Oil Spill Response Limited (OSRL) spills > 50 barrels in size

 Alert the BPC Emergency Response Team (ERT), if required

 Alert OSRL for Tier 2 and 3 spills (Section 2.9)

 Notify the Government of The Bahamas to activate BNOSCP for Tier 2 & 3 spills

 Advise the Offshore Installation Manger, Drilling Superintendent if there is any risk in continuing operations

 Advise the Offshore Installation Manger, Drilling Superintendent if there is a need to evacuate an area
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Initial 
Actions 

 Start a Personal Log (form in Section 7.5), and record time and details of own actions and own decisions. 

 Notify Oil Spill Response Limited (OSRL) – speak to OSRL Duty Manager for advice 

 Manage the operations of the ERT 

 Appoint key positions within the ERT e.g. HSE Coordinator 

 Write information on the status board on the wall of the ERT as soon as possible, and update the status 
boards regularly 

 Identify the hazards and dangers to personnel in the spill area 

 Identify appropriate safety precautions for personnel who have to enter or work in the spill area 

 Assess the spill in greater detail. See Section 2.5 of this plan for advice on spill assessment. 

 Analyse the spill size and movement: 

 Request a helicopter or fixed wing aircraft to provide aerial observation (a trained member of the 
OSIT should be on board if possible to gather information on the slick) 

 Estimate the speed and direction of current at the spill site 

 Estimate the speed and direction of wind at the spill site 

 Where is the spill moving? How fast is it moving? 

 Draw the predicted movement of the slick on a map showing times when the oil will reach sensitive 
areas (refer to Appendix A on spill assessment and Appendix D for details of sensitive areas) 
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BPC Director Drilling / ERTC – ACTION CHECKLIST 

  Request real-time oil spill modelling runs from OSRL (form in Section 7.10) 

 Post all information on the slick on the status board in the EC 

Further 
Actions 

 Maintain ‗up to the minute‘ knowledge of the situation and continue to evaluate the spill 

 Send regular progress reports using the SITREP form (Section 7.2) to the IMT and in any case to BPC offices 
in Bahamas, Houston and Isle of Man 

 Ensure all media communication is made through the BPC IMT nominally via the BPC office in Bahamas 

Final 
Actions 

 Conduct debrief for ERT Team on the incident 

 Conduct debrief with the Offshore Installation Manger, Drilling Superintendent as appropriate 

 Conduct site visit to ensure that there is no further threat and / or that the oil spill has been cleaned up – 
if appropriate 

 Stand down the ERTC 

 Send logs of the incident and other relevant records to BPC offices in Bahamas and Isle of Man 

 
2.8.3 EMERGENCY RESPONSE TEAM (ERT) MEMBERS 

The key personnel within the ERT are listed in Section 5. 

 SAFETY OF PERSONNEL IS THE PRIMARY CONCERN - Be responsible and be aware of risks to 
self and others

 Obtain all the facts about the incident

 Co-ordinate medical, fire-fighting and other emergency teams

 Keep ERT Coordinator (ERTC) informed of any important developments

 Support the On Scene Coordinator (OSC) and the Oil Spill Intervention Team (OSIT)

 Communicate situation to own staff
 
 

EMERGENCY RESPONSE TEAM – ACTION CHECKLIST 

Step Actions 

Alert  Respond immediately to the alarm

 Mobilise to the ERT designated site

 Collectively assess the need for the support of the IMT – mandated for Tier 2 / Tier 3

 Advise the ERTC if there is any risk of continuing operations

 Advise the ERTC if there is a need to evacuate an area

 Mobilise medical, firefighting and other emergency support as required

 If the spill or leak is from a vessel, ensure the vessel master has implemented the appropriate 
emergency response plan
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EMERGENCY RESPONSE TEAM – ACTION CHECKLIST 

Initial 
Actions 

 Each member of the ERT team must start a Personal Log (form in Section 7.5), and record time and 
details of own actions and own decisions. 

 Ensure that there is someone recording the incident events on a computer or on flipcharts in the ERT 

 Write information on the status boards on the wall of the ERT as soon as possible, and update the 
status boards regularly 

 Assist OSC in deciding how to stop the spill or leak 

 Decide on how to reduce risk of fire or explosion 

 Identify the hazards and dangers to personnel in the spill area 

 Identify appropriate safety precautions for personnel who have to enter or work in the spill area 

 Only allow personnel to go into the danger area if they have been properly informed of the situation and 
the appropriate safety precautions (e.g. they are properly prepared to assess gas or vapour hazards) 

 If OSC requests, mobilise helicopters and / or boats to assist with spill assessment and response 

 Once the scale and movement of the spill are known, it is possible to analyse the potential danger to 
people: 

 Who is most at risk? 

 When will they be at risk? 

 If necessary, organise evacuation 

 Keep one another and the ERTC informed of events and important actions taken 

 Mobilise personnel, equipment and boats to support the Oil Spill Intervention Team with clean-up, 
logistics, storage of recovered oil 

Further 
Actions 

 Maintain ‘up to the minute‘ knowledge of the situation and continue to evaluate the spill 

 Use maps, photos and whiteboards in the ERT to show details of the spill 

 Record location, number and status of: 

 Personnel 

 Equipment 

 Boats 

 Arrange for food, refreshment and rooms for additional response personnel arriving on site 

Final 
Actions 

 When safe to restart, approve restart of normal site operations 

 Hold debrief for onsite personnel who were involved in the response 

 Give logs of the incident and other relevant records to the ERTC 





2.8.4 INCIDENT MANAGEMENT TEAM (IMT) MEMBERS 

The key personnel within the IMT are listed in Section 5. 

 SAFETY OF PERSONNEL IS THE PRIMARY CONCERN - Be responsible and be aware of risks to 
self and others

 Receive briefing from ERTC and ERT members to fully obtain all the facts about the incident

 Key role is to provide single point contact for the ERT (indirectly to the OSIT) to arrange all support required to 
ensure adequate/sufficient resources (personnel, equipment, money, authorities/approvals, PR, HR, HSE, 
Logistics) are available in a timely manner

 Co-ordinate all support activities without need to be in the direct line of command for managing incident response. 
Keep ERT Coordinator (ERTC) informed of any important developments

 Assumes the role for all external communication to Government of The Bahamas and all outside / external 
agencies

 Communicate situation to own staff in Nassau
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2.8.5 OIL SPILL INTERVENTION TEAM (OSIT) 

 ENSURE SAFETY OF PERSONNEL IS THE PRIMARY CONCERN

 Seadrill West Saturn personnel Identified and equipment allocated prior to drill ship mobilisation to site – BPC Drilling 
Supervisor mandated into team

 Regularly attend drills / training in spill response techniques and equipment deployment

 Observe Standard Operating Procedures for the use of anti-pollution equipment (see Manufacturers Safety 
Information Sheets; Material Safety Data Sheets - MSDS)

 When working near the spill area, use appropriate equipment and wear the correct PPE

 Responsible for own and other team members‘ health and safety

 Implement response strategies, e.g. deploy dispersant spraying equipment (Section 3)

 Clean and if necessary repair all equipment after use
 
 

OIL SPILL INTERVENTION TEAM - ACTION CHECKLIST 

Step Actions 

Alert  Collect PPE and safety equipment 

 Collect communications equipment 

 Go to the Oil Spill Intervention Team muster point to wait for briefing 

Initial 
Actions 

 Check that PPE and communications equipment are in good working order 

 Ensure that you are fully aware of the hazards which may occur. For example, gas, explosive vapour, 
fire risk, and dangers when using response equipment or chemicals 

 Attend a briefing from the OSC before going on site 

 In liaison with the OSC and the BPC ERTC agree on the means of response (Section 3) 

Further 
Actions 

When you arrive at the site of the spill: 

 Assume fire or explosion risk until proven otherwise 

 Wear and / or carry PPE 

 Carry out an on-site assessment to identify hazards. 

 Test communications 

 Know the locations and tasks of others on site, and ensure that they are aware of your location and 
task 

 Be aware of muster points, evacuation routes and on site alerting system 

 Be aware of danger zones and the areas where entry is forbidden for people or boats or helicopters 

 Know what actions to take if someone is injured (i.e. first aid and MEDEVAC procedures) 

 Monitor the speed and direction of wind and current 

 Deploy oil spill response equipment as agreed or instructed 

 Observe correct safety procedures for working in boats, handling response equipment, using 
chemicals and dispersants 

 Regularly reassess safety hazards to yourself and to other team members 

Final 
Actions 

 Recover and clean equipment 

 Report any damage to equipment to the On Scene Coordinator 
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2.9 Oil Spill Response Limited (OSRL) Call Out Procedures 

BPC has a contract with Oil Spill Response Limited as an Associate Member for the provision of Tier 2 and 3 oil spill response 
for their Bahamas drilling operations in 2020. During a Tier 2 or 3 spill response, OSRL will assist BPC and relevant 
Government bodies with the offshore and shoreline clean up and can act as advisers on spill response. 

 

2.9.1 Mobilisation Procedure 

Under the Associate agreement, which governs the mobilisation of resources from OSRL, the contractor must receive official 
notification to mobilise from one of the client‘s Nominated Call-Out Authorities1. These are people within BPC who have been 
appointed to approve the expenditure of mobilising equipment. For the BPC Bahamas Exploration Drilling Campaign, the 
BPC Director Drilling representing the collective decision of the OSC and the ERT is the Nominated Call-Out Authority1.  

 
The activation procedure for OSRL is in Figure 31. For Tier 2 and 3 mobilisation of OSRL the detailed procedure is shown 
in Figure 32.  

Figure 31 Notification procedure for OSRL 

 
 

If BPC needs to mobilise OSRL they must inform their Nominated Call-Out Authority, advise him of the situation and request 
that he place the call to OSRL. It is however important that the BPC Director Drilling / ERT Coordinator and OSRL have 
direct discussions to assess the incident and decide upon strategies, equipment and staff. The Notification Form is provided 
in Section 7.6. The Mobilisation Authorisation Form is provided in Section 7.7. 
 
The Nominated Call-Out Authorities will follow up a call to OSRL by faxing a completed Notification Form (see 
Section 7.6) and POLREP (see Section 2.6 or 7.1) to OSRL Fort Lauderdale/Americas on phone number +1 954 983 9880, 
or OSRL Southampton/International on phone number +44 (0)23 8033 1551. 
 
2.9.2 Estimated Response Times 

Using a variety of aircraft, dependent upon availability and suitability to the task, OSRL can deliver equipment, dispersant 
stockpiles and personnel to The Bahamas for oil spill response purposes in the following estimated times from Fort 
Lauderdale, Southampton, Singapore and Bahrain (Table 18). 

 

Table 18: Estimated response times from 
OSRL Locations 

Location Estimated 
Distance 

Estimated Flight Time 

Fort Lauderdale  313 miles  1 hour 

Southampton 4,293 km  8.5 hours 

Bahrain 12,039 km 14 hours and 40 minutes 

                                                           
1 The BPC Nominated Call-Out Authorities may change at various times and it is important for BPC to keep OSRL fully updated on the 
positions that fulfil this role within the company 



  

63 

 

Singapore 17,067 km 21 hours and 50 minutes 

These times may vary depending on the events at the time and the preparedness of customs and immigrations, and 
are given for guidance purposes only. 
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Figure 32: Activation procedure for Tier 2 and 3 mobilisation of OSRL 
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2.9.3 Tier 2 Aerial Dispersant Spraying Capability 

Given the period of time for first contact of oil with shorelines from spills from the simulated well locations (see Appendix A), 
particular attention is given in the this OPEP to the implementation of a response strategy that is based on the immediate 
application of chemical dispersants, from both field support vessels (FSVs) and potentially from aerial spraying, on to slicks 
as soon as they are detected. 

 
Aerial dispersant application will be via a Tier 2/3 dispersant aerial spraying capability, over and above the Tier 1 level of 
capability provided by the FSVs. This Tier 2/3 capability will come from the OSRL ADDS Pack and NIMBUS Airborne 
Dispersant Delivery systems (see Section 6.5). 

 
2.9.4 Role of BPC in Support of OSRL Mobilisation 

It has been agreed between OSRL and their Associate members that the response contractor will be responsible for all 
aspects of the mobilisation of the equipment and staff up to and including the loading and departure of aircraft from the 
contractor‘s country. Due to the infinite locations to which OSRL could be asked to respond it is not possible for them to be 
able to organise the logistics at the client‘s end destination. In addition to this it is often found that the client, BPC – in 
particular in the form of the mobilised IMT who is already working in that area, has already built up existing logistics and 
relationships in the areas of customs clearance, storage and transportation, as part of their existing business and area 
therefore better placed to handle these arrangements. 

 

2.10 Contact / Notification Information 
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Contact Directory BPC Drilling Operations 
 

Service Surname First Name Title Code Phone Contact 

Operations 
Management 

   

General Manager Operations 
  

Drilling 
Management 

 

Bond 
 

Dave 
 

General Manager Drilling 
  

 

Management 
   

BPC Director Drilling 
  

Geology   Senior Geologist   

Project Manager  

Turner 
 

Richard 
 

Drilling Project Manager 
 1 713 306 1590 

 

Operations 
 

Marshall 
 

Mike 
 

Drilling Superintendent 
  

Operations Eicher Ken Drilling Superintendent   

 

Operations 
 

Richmond 
 

Bill 
 

Senior Offshore Installation Manger 
  

Operations Crum Greg Senior Offshore Installation Manger   

Engineering   Senior Drilling Engineer   

Engineering   Drilling Engineer   

Engineering   Drilling Engineer   
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Houston Nassau Isle of Man (UK) Miami 

2002 Timberloch, Suite 200, 
The Woodlands, Texas 
77380 
 
Tel: +1 281 296-5867 
Fax: + 
Email: info@bpcplc.com  

Building 5 
Caves Village 
West Bay Street 
P. O. Box SP-64135 
Nassau, The Bahamas 
 
Tel: +1 242 362-5120 
Fax: +1 242 362 5125 
Email: 
info.nassau@bpcplc.com  

IOMA House 
Hope Street 
Douglas 
Isle of Man, IM1 1AP 

Tel: +44 (0) 1624 647883 
Fax: +44 (0) 1624 665121 
Email:info@bpcplc.com 
 

 

 
Seadrill 
 
 

Name Title Phone Contact Email 

 
 

Offshore Installation Manager 
(OIM) 

  

 Drilling Superintendent  @Seadrilldrilling.com 

 GM Operations  @Seadrilldrilling.com 

 Drilling Superintendent   

 HSE Manager   

 Emergency Response Manager   

 
Bahamas Government 
 

Organisation   

FOCAL POINT AGENCY 
 
 

Ministry of Transport and Local Government 
Permanent Secretary 
Ms. Cora Bain Colebrooke 
 
Address: 
Manx Dockendale Corporate Centre 
3rd Floor Campbell Maritime Centre 
West Bay Street 
P. O. Box N-7132 
Nassau, The Bahamas 
 

Tel: 242 328-2701/5 or 242 397-5501 
Fax: 242 328-1324 
Email: coracolebrooke@bahamas.gov.bs  

LEAD AGENCY National Emergency Agency 
Captain Stephen Russell 
National Disaster Coordinator 
 
Address: 
Gladstone Road (South of Aquinas College) 
P. O. Box N-7147 
New Providence, The Bahamas 

POC: Ms. Chrystal Glinton 
Tel: 242 
Fax: 
Email: chrystalglinton@bahamas.gov.bs  
Email: nema@bahamas.gov.bs  
Email: stephenrussell@bahamas.gov.bs  

SPILL NOTIFICATION POINT Port Department 
Berne Wright 
Port Controller 
 
Address: 
Prince George Dock 

POC: Berne Wright 
Tel: 242 326-7354 or 242 322-1596 
    242 322-8832 or 242 322-2049 
Fax: 242 322-5545 
Email: bernewright@rbdf.gov.bs  
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P. O. Box N-8175 
Nassau, The Bahamas 
 

RESPONSE AGENCY Port Department 
 
Address: 
Prince George Dock 
P. O. Box N-8175 
Nassau, The Bahamas 
 

POC: Craig Curtis 
Tel: 242 322-8832 
Fax:  
Email: craigcurtis@bahamas.gov.bs  

NATIONAL OPERATIONAL CONTACT 
FOR MARPOL 

The Bahamas Maritime Authority 
Captain Dwain Hutchinson 
Managing Director and CEO 
 
Address: 
120 Broad Street 
London EC2N 1 AR 
United Kingdom 

POC: Captain Dwain Hutchinson 
Tel: +44 20 7562 1300 
Fax: +44 20 7256 5619 
 
Emergency Contact: 
+44 7977 471220 

NATIONAL OPERATIONAL CONTACT 
FOR BALLAST WATER 

Ministry of Transport and Local Government 
Permanent Secretary 
Ms. Cora Bain Colebrooke 
 
Address: 
Manx Dockendale Corporate Centre 
3rd Floor Campbell Maritime Centre 
West Bay Street 
P. O. Box N-7132 
Nassau, The Bahamas 
 

Tel: 242 328-2701/5 or 242 397-5501 
Fax: 242 328-1324 
Email: coracolebrooke@bahamas.gov.bs  

 
Field Support Vessels 
 
 

Vessel Master Sat Phone Mobile VHF 

Hornbeck     

     

     

 

 
Helicopters 
 
 

Company Contact Person Position Phone Contact Email 

     

     

 
Cuba Government 

Agency Notifications Agency Contact 

Ministry of Lead Agency Dirección de Seguridad e Inspección 
Marítima 
Ministerio del Transporte (MITRANS) 
Ave. Independencia y Tulipan 
Ciudad de la Habana, 
CUBA 

Ing. Alejandro Martínez Moreno, Director 
 
T: +(537) 881 6607 
    +(537) 881 9498 
F: +(537) 881 1514 
Email: alejandro.sm@mitrans.co.cu  
          dsim@mitrans.co.cu  

Lead Agency Ministerio de Ciencia, Tecnología y 
Medio 

Dra. Gisela Alonso Domínguez, 
Directora 
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Ambiente (CITMA), Agencia del Medio 
Ambienta (AMA) 
 
Address: 
Calle 18 y Avenida 7ma., Miramar, 
Municipio Playa 
La Habana, CUBA 

 
T: +(537) 202 7573 
F: +(537) 202 7030 
Email: gisel@ama.cu 

Spill Notification Point Estado Mayor Nacional de la Defensa 
Civil (EMNDC) 
 
Address: 
Calle 18 y Avenida 7ma., Miramar, 
Municipio Playa 
La Habana, CUBA 

T: +53 7 203 0985 
F: +53 7 203 6464 
 
Email: cdir@dcn.sol.cu  

Response Agency Estado Mayor Nacional de la Defensa 
Civil (EMNDC) 
 
Address: 
Calle 18 y Avenida 7ma., Miramar, 
Municipio Playa 
La Habana, CUBA 

T: +53 7 203 0985 
F: +53 7 203 6464 
 
Email: cdir@dcn.dc.cu / ond@dcn.sld.cu  

National Operational Contact (under 
MARPOL) 

Dirección de Seguridad e Inspección 
Marítima 
Ministerio del Transporte (MITRANS) 
Ave. Independencia y Tulipan 
Ciudad de la Habana, 
CUBA 

Ing. Alejandro Martínez Moreno, Director 
 
T: +(537) 881 6607 
    +(537) 881 9498 
F: +(537) 881 1514 
Email: alejandro.sm@mitrans.co.cu  
          dsim@mitrans.co.cu  

 
United Stated Agency Notification 

 
Primary Notification National Response Center 

NRC Hotline 
T: +1 800 424 8802 

Contact NRC immediately if any of the following conditions occur: 

 A sheen, slick, or spill is observed or discovered in US waters or could potentially affect US waters. 

 A reportable quantity or more of a hazardous substance is released in US waters or could potentially affect US waters. 
 

Florida Agency Notification US Coast Guard Sector Miami 
100 Macarthur Causeway 
Miami Beach, Fl 33139 

T: +1 305 535 4472/4473 (24 hrs) 
F: +1 305 535 8761 

 State Warning Point (24 hour) T: + 1 800 320 0519 or 850 413 9911 
    + 1 850 413 9900 (Emergency 
Response) 

 Florida Fish & Wildlife (24 hour) T: + 1 888 404 3922 

 

2.11 Tools available 
 
Bahamas 
National Oil Spill Contingency Plan 
http://www.racrempeitc.org/sites/default/files/Attachments/Bahamas%20national%20plan-%20bahamas.pdf 
 
Cuba 
Plan Nacional de Preparación v Lucha contra Derrames de Hidrocarburos (Medidas de Respuesta Del Plan de Reducción 
de Desastres)  
http://www.racrempeitc.org/sites/default/files/Attachments/PLAN%20DE%20CONTINGENCIA.pdf 
 
Regional  
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Caribbean Island OPRC Plan 2012 
http://www.racrempeitc.org/sites/default/files/Caribbean%20Island%20OPRC%20Plan%202012.pdf 
 
Florida, U.S. 
Area Contingency Plans 
http://ocean.floridamarine.org/acp/SectorAORacp.htm 
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3 RESPONSE STRATEGY 

3.1 Hydrocarbon weathering 
Oil weathering laboratory studies are invaluable in being able to predict the likely weathering and fate of marine oil spills. 
Crude oils spilt on the sea surface undergo evaporation and emulsification processes that change the physical properties of the 
oil. These changes are important as the physical properties of the oil determine the choice of clean-up techniques and the long-
term persistence of the oil. Some oils, particularly those that do not form stable water-in-oil emulsions, are relatively non-
persistent and, in the event of spillage, might be expected to disperse naturally within a short period of time as a result of wind 
and wave action. Other oils, that form viscous emulsions, are likely to be very persistent and may also be resistant to treatment 
by dispersants (unless treated rapidly before emulsions can form). Thus, any understanding of the environmental behaviour of 
oil requires not only information on the physical properties of fresh crude oil, but also information about the physical properties 
of the weathered oils and emulsions. 

Figure 33: Predictions for the weathering of diesel released onto the water surface 
 

Marine diesel (API 37.6°; specific gravity 829kg/m3) is a mixture of volatile and persistent hydrocarbons. Weathering analysis 
presented in Figure 33 indicates that approximately 40% by mass will evaporate over the first day of exposure to the 
atmosphere for diesel spilled onto the water surface under calm sea conditions; the evaporated mass would further increase 
to about 50% after 5 days; while about 3-4% of the released mass would decay due to chemical and biological processes. 
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Note that the heavier components of diesel may physically entrain into the upper water column as oil droplets in the presence 
of waves, but can refloat to the surface if wave energies subsequently abate. 
 

Figure 34: Predictions for the weathering of crude oil released onto the water surface 
 
Since all the wells are exploration wells, the exact nature of crude oil as well as condensate is not known. Therefore, Bahamas 
Medium Crude (API 30.1) was used as a proxy for crude oil. Figure 34 shows weathering and fates graphs for crude oil 
released onto the water surface, and Figure 35 shows the same for a seabed release. The crude consists of persistent 
hydrocarbons, so less than 20% would evaporate from the water surface and about 5% would decay after 5 days (Figure 
34). In the case of pressurised seabed release, the oil would initially be totally entrained (due to the subsurface release) and 
would begin surfacing after 30- 35 hours from the start of the release. About 34% of the oil would still remain entrained, about 
10% would evaporate and about 5% would decay after 5 days in this example (Figure 35). However, these proportions would 
vary with the environmental conditions. One consequence of the oil staying entrained for an extended period of time is that 
a higher proportion of oil would drift far from the release point before being exposed to atmospheric weathering. 
 

Figure 35: Predictions for the weathering of crude oil released at the seabed 
 

 
For condensate, about 4% of the mass of a surface spill would degrade, about 40% would evaporate, and the rest would 
persist upon the water surface after 5 days (Figure 36). 

 
Note that these estimates were obtained in the absence of any wind, hence entrainment of surface slicks is not predicted. 
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Figure 36: Predictions for the weathering of condensate released onto the water surface 
 

 

3.2 Response Strategy Selection 
Having defined probable spill scenarios (Table 13) and considered the likely behaviour of the spilt oil and the resources 
under threat, consideration should be given to viable response strategies. This section is designed to aid in the decision 
making process on which is the most appropriate strategy for the spill depending on type and location. Response guidelines 
for typical hydrocarbon spills are shown in Table 19. Response guidelines in relation to different spill locations are shown in 
Table 20. 

 
In summary, the main strategies available for the current operation are: 

 

MONITOR AND EVALUATE 

CHEMICAL DISPERSANT APPLICATION 

CONTAINMENT AND RECOVERY 

SHORELINE CLEAN UP 

 
USE THIS FLOW CHART TO AID THE RESPONSE STRATEGY SELECTION 
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REFER TO TABLE 3.3 FOR 

ADVICE ON SITE SPECIFIC 

RESPONSE STRATEGIES 

 

 

 

N.B. A degree of flexibility is required as more than one strategy might be appropriate, and the chosen 
strategy could well change with time as the incident develops. 
 
  

OIL 

SPILL 

 
 

WHERE IS THE SPILL? 

 
WHAT TYPE OF OIL IS 

INVOLVED? 

REFER TO TABLE 20 FOR 
RESPONSE ADVICE ON 
SITE SPECIFIC RESPONSE 

STRATEGIES 

REFER TO TABLE 19 
FOR RESPONSE ADVICE 

FOR DIFFERENT OILS 

KEY ADVICE AND GUIDANCE 
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Table 19: Response guidelines for typical hydrocarbon spills 
 
 

Oil Type Response Strategy Guideline 

Oily water Sheen. Monitor movement. Do not use dispersant. 

Diesel Fast evaporation. Use fire hose or wash from vessel to break up the spill and assist natural 
dispersion. Do not use dispersant. 

Hydraulic, lubricating, or 
base oil, i.e. utility oils 

Minimal loss through evaporation and natural dispersion. Monitor movement. Apply dispersant. 

Avgas or kerosene Fast evaporation. Monitor movement. Use fire hose to break up the spill and assist natural 
dispersion. Keep people away from source until evaporated. Do not use dispersant. 

Low toxicity mineral oil 
based mud (LTMOBM) 

Will sink leaving sheen on the surface. Monitor. Do not use dispersant. 

Heavy fuel oil (HFO) or 
Bunker C 

Minimal loss through evaporation and natural dispersion. Monitor movement. Test application of 
dispersant before full operations. 
In larger spills: 
Use helicopter to direct boat sprays, assess success of dispersant spraying and monitor spill 
movement. 
If necessary prepare for shoreline clean up. 

Crude oil Monitor vapour. Keep people away from source of spill until safe. Apply dispersant. In larger spills: 
If oil accumulates near an installation, apply foam to prevent fire hazards, disperse oil using 
chemical dispersants at a safe distance from the installation. 
Use helicopter to direct boat sprays, assess success of dispersant spraying and monitor spill 
movement. 
If necessary prepare for shoreline clean up. 
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Table 20: Response guidelines in relation to spill location 

 

 LOCATION OF SPILL 

OFFSHORE AT WELL SITE INSHORE WATERS 

 

R
E

C
O

M
M

E
N

D
E

D
 S

T
R

A
T

E
G

IE
S

 

MONITOR AND EVALUATE YES  YES  

LOSS THROUGH NATURAL 
PROCESSESS 

 

SMALL VOLUMES ONLY 
 

SMALL VOLUMES ONLY 

 

DISPERSANT APPLICATION 
 

YES  
IF WATER >8.0m DEPTH 

 
NEVER IN <8.0m WATER DEPTH 

 
CONTAIN AND RECOVER 

 
NO  

 
NO  

 
SHORELINE CLEAN UP 

 

YES  
LARGE SPILLS ONLY 

 

YES  
LARGE SPILLS ONLY 
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3.3 Response Strategy Guidelines 
Use the following sections to gain further detail and guidance on strategies chosen. 

 
3.3.1 Monitor Movement and Identify Dangers 
 

 

 Assume that there is a risk of gas and vapour close to the spill site until proven otherwise.

 If the incident occurs at night time or just before nightfall:

o Spilled oil and diesel are invisible at night, and cannot be seen even with searchlights 

o Aircraft are not useful for observation at night unless they are equipped with infrared cameras 

o The GMB / ERT Coordinator must gather all information possible about the conditions of the tide, current and 
wind at the scene of the incident, and then calculate where the slick may move 

o Without full information, the GMB / ERT Coordinator must predict the worst case scenario, in terms of maximum 
possible volume of oil or diesel spilled, and in terms of the maximum distance that the spill may move from the 
source 

o Before boats are used at night, (for example to assist in evacuation of an installation or to warn other boats to 
stay away from the source of the spill), the vessel Master should be fully briefed about the details of the incident, 
and where the spill may move 

o Boats should not take any risks and in particular should not move in areas where there may be a risk of gas or 
explosive vapour 

 A spill will spread rapidly and move at the speed of the current. This makes it difficult to track the movement of a spill 
on water by boat, so if there is a big spill.

 Request a helicopter to fly above the slick in order to assess the size and movement

 It is very useful to have one member of the ERT on board the helicopter to take notes, record the colour and 
appearance of the slick and to take photos

 Observe the direction and speed of the current at the spill site. Record this information on the status board in the ERT 
room

 If the spill is offshore, make a request to OSRL (form in Section 7.10) to run a computer model to predict spread, 
weathering and movement of the oil spill

 On a map in the ERT room, draw the position of the slick, note the direction of movement of the spill and the time it 
is predicted to reach installations / coastline in its path



ALL SPILLS ARE TO BE MONITORED AND EVALUATED CONSTANTLY 
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3.3.2 Allow to Evaporate 
 

 

 Immediately implement all fire, gas and explosive vapour safety precautions

 Emergency shut down if necessary

 Prevent further spillage (i.e. stop the spill or isolate the source)

 Quickly assess the size of spill and where it is moving. It is best seen from the air and usually appears as a  silver 
or rainbow coloured sheen

 The best option is to monitor the spill and allow it to evaporate. Low viscosity oils spread very quickly on the open 
sea and form rainbow and silver sheen within a few hours. Evaporation will be rapid, and normally it will be difficult 
to see any remaining oil in the water 24 hours after the spill. If there is a high wind, evaporation will be faster

 Alert all nearby vessels and installations that there is a spill

 Use fire-fighting hoses to break up and to disperse the slick. Firefighting vessels should approach the slick from 
upwind and at 90º to the direction of the current

 Establish exclusion and safety zones, and stop all vessels and aircraft from entering

 DO NOT deploy booms to redirect or divert the slick

 DO NOT try to recover the spill

 DO NOT use dispersants

 DO NOT burn

 Monitor spill movement

 When there is no further danger from the spill or gas, advise nearby ships and installations and lift the exclusion 
zone



ALLOW TO EVAPORATE - Light oils and fuels 
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3.3.3 Dispersant Application 
 

 

 Pay immediate attention to fire and safety hazards

 Assume there is a danger of explosive vapour or gas close to the source of the spill until proved otherwise

 Prevent further spillage (i.e. stop the spill or isolate the source)

 Quickly assess the size of spill and where it is moving, ideally by helicopter. If the oil is moving towards vessels 
and installations nearby, alert them

 Consider establishing temporary vessel and helicopter exclusion zones

 Use dispersants on crude oil spills (target slick closest to installations)

 Continue to monitor spill movement, ideally by helicopter

 DO NOT attempt to burn the oil

 When there is no further danger from the spill, advise nearby ships and installations and lift any temporary 
exclusion zones established as a result of the spill

 

SPECIFIC GUIDELINES FOR USE OF DISPERSANTS 

 

 Use decision support guide (Figure 37) to aid in process

 Use Table 21 for dispersant location and application data

 If the oil slick looks black or brown (possibly crude oil or from a passing vessel), spraying dispersant onto the oil 
is the preferred response strategy

 As oil weathers it becomes more viscous and may emulsify. Dispersants will be less effective, so begin the 
spraying as soon as you can. The viscosity of bunker oil and heavy crude oils may preclude dispersant use and 
it is important to conduct a test spray to determine likely effectiveness prior to full scale spraying. If dispersant is 
ineffective continue to monitor and evaluate persistence of oil and potential threat to sensitive resources

 The first priority is to protect sensitive areas. Efforts should focus on applying the dispersant to the slick before it 
approaches an installation

 Do not spray if the slick gets close to fishing vessels

 Ensure that the effectiveness of helicopter or boat spray operations is closely monitored

 Dispersant should be applied by trained operators, with proper safety equipment, and with experience in use of 
the spray equipment

 Monitor the movement of the oil by helicopter or fixed wing aircraft. If the oil floats further out to sea it may not be 
worth applying dispersants

 Monitor the effectiveness of dispersant spraying
 

The following guidelines for dispersant use need to be considered and are given as guidance purposes: 

 

 Do not use dispersants in water depths LESS THAN 30 feet. Reason: insufficient depth for adequate dilution 
and possible impacts on seabed (benthic) marine life

 Do not use dispersants LESS than (1 nm) from any shoreline nor closer than three nautical miles up-current from 
important marine fisheries or coral reef ecosystems which are less than 20 feet from the water’s surface.

 Ensure the dispersant has been approved for use and any necessary authorisation has been granted

 All dispersants should be clearly labelled and stored with the appropriate supporting documents e.g. OSRL

USE DISPERSANTS - Crude oil and medium to heavy oils 
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 Dispersants should be stored as recommended by the suppliers

 Suitable personal protective equipment for dispersant use should be readily available for the responders

 For most modern chemical dispersants an application rate of approximately 1:20 – 1:30 (dispersant: oil ratio) 
should be applied. Refer to the manufacturer‘s information for application rates

 If there is a doubt to the efficiency of the dispersant on the oil, appropriate field tests should be conducted

 Dispersants should be applied by a spraying method only with correct equipment, with a suitable designed droplet 
sizes application. Spraying can be by suitably equipped aircraft or boat

 For boat spraying application, the spray equipment should be fitted in the bow of the boat to ensure mixing energy

 Dispersants should not be used on light oils, such as diesels or on sheen

 Dispersants may become less efficient on oils of higher viscosity, i.e. above 2,000cSt, or on emulsified oils. Very 
heavy, viscous oils are unlikely to be dispersed

 For application of dispersant in the open waters, accurate targeting and monitoring is required – use aerial 
surveillance

Figure 37: Dispersant use decision support guide 
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Table 21: Dispersant application rates and location 

 
 

 
Tier Level 

Application System  
Location 

 
Quantity 

Dispersant Volume 
Available per Unit 

 

Dispersant Application Rate and 
Typical Coverage per Sortie 

 
 

1 
(<79bbl) 

 
 

Boat Spray System 

 

 
FSV 

 

 
2 

Total of 10,000L in 1m3 

IBCs 
5 x IBCs on 2 FSVs 
equipped with spray 
systems 

At 1:20 application ratio sufficient to 
treat a 1,258bbl spill with 10,000L 
Adjust pumping rate and vessel 
speed to suit specific slicks 

 
 

2 & 3 
(>790bbl) 

 

 
NIMBUS 

 
Commercial aircraft 
sourced locally on 
activation 

 

 
1 

 
 

12,000L full capacity (4 
tanks of 3,000L each) 

 

 
10.4km2 per hour 

 
 

2 & 3 
(>790bbl) 

 

 
ADDS Pack 

 

 
UK 

 

 
1 

 

20,000L full capacity 
OSR will provide additional 
dispersant stocks 

 

 
9,500L per km2 
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3.3.4 Contain And Recover – Port Operations Only 
 

 

 If weather conditions are good then containment and recovery of oil may be possible using a boom and 
skimmer 

 Boom should be deployed by trained personnel with the support and guidance of the On Scene Coordinator 
(OSC) 

 With the vessel moored alongside the wharf, deploy boom around the vessel to contain spill 

 Obviously it is important to trap the oil before it spreads, but care should be taken when booming oil close 
to the source of an ongoing spill, due to the risks of gas and explosive vapour 

 Deploy skimmer and recover product to temporary storage 

 The logistics of storage and transfer of recovered oil needs to be planned by the on-site response team 

 The On Scene Coordinator (OSC) requires a good understanding of the techniques for deploying booms 
and a knowledge of their operational limitations 

 
3.3.5 Shoreline Clean up 

 
Use Table 22 below for guidance and advice on clean up techniques depending on the shoreline type that is impacted. 
Further advice on techniques can be provided by OSRL. 

 
Table 22: Cleanup techniques for environmentally sensitive areas 

 
 

Habitat Type Cleanup Techniques 

Preferred Viable Not Advisable Avoid 

 
 

Mangrove forest 

boom and skim where 
appropriate 
low-pressure flushing 
enhance drainage 

sorbents 
natural recovery manual 
removal vacuum/pumping 
dispersants 

 

 
high-pressure flushing 

 
burning sinking agents 
substrate removal 

 
 

Lagoons 

boom and skim where 
appropriate 
natural recovery 
vacuum/pumping 

 
manual removal sorbents 

 
 

dispersants 

 
burning sinking agents 

 

 
Salt marshes 

boom and skim 
low-pressure flushing 
enhance drainage natural 
recovery 

 
dispersants sorbents 
bioremediation 

 

 
manual cutting 

burning 
high-pressure flushing 
manual removal sinking 
agents substrate removal 

Soft bottom 
intertidal 
habitat 

 
natural recovery 

 
manual removal 

 
substrate removal 
vacuum/pumping 

 
sinking agents 

CONTAIN AND RECOVER 

SHORELINE CLEAN UP 
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Habitat Type Cleanup Techniques 

Preferred Viable Not Advisable Avoid 

 
Rocky intertidal 
kelp beds 

 

 
natural recovery 

boom and skim 
low-pressure flushing 
sorbents 
manual cutting 
dispersants 

 
high-pressure flushing 
vacuum/pumping 

 
burning sinking agents 

 
 

Coral reefs 

 

boom and skim where 
appropriate 
natural recovery 

 

Sorbents 
low-pressure flushing (on 
reef flats) 

 
 

manual removal 

Dispersants 
high-pressure flushing 
substrate removal 

 
Intertidal 
seagrass bed 

 
low-pressure flushing 
bioremediation dispersants 

 
low-pressure flushing 
bioremediation dispersants 

 
manual removal sorbents 

sinking agents substrate 
removal high-pressure 
flushing vacuum/pumping 
manual cutting 

3.4 Waste Management 
It is fundamental that, as soon as an incident occurs, the right decisions are made and waste management contingency plans 
are set in motion. This will ensure a successful waste management operation and clean-up and will minimize costs. A useful 
reference document for oil spill waste management is the IPIECA Report Series Volume 12 ―Guidelines for Oil Spill Waste 
Minimization and Management, available for download at: 
 
www.ipieca.org/system/files/publications/Vol12_WasteManagement.pdf . 
 
Objectives of waste management are: 
Safe handling, transportation and storage 
Prevention of secondary pollution 
Reduction in volume of waste 
Reuse of recovered oil 
Removal of waste from anywhere it could have an adverse effect on people or the natural environment 
 
Options for managing and disposing of used oil include: 
Burning 
Re-introduction to the production line 
Use as fuel for industrial processes e.g. in a cement kiln 
Tilling 
Road oiling 
Dumping / Landfill 
Bioremediation 
 
All waste management connected to oil spill response should be conducted according to the procedures and requirements 
laid down in the Waste Management Plan for the BPC Bahamas Exploration Drilling Campaign. BPC will contract a port 
management company for the disposal site in Miami. The waste disposal contractor will be contracted to receive the waste 
products transported to shore locations from the drillship. Any hazardous wastes that cannot be disposed in this manner will 
be transported to the most appropriate handling facility. 
 
3.4.1 Wastes Generated by Different Oil Spill Response / Recovery Methods 

Waste stream starts at point of generation, i.e. the spill site. Different environments and different clean-up techniques 
generate different types of waste. Figure 38 shows the types of waste that can be generated by different type of response 
strategy. 
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Figure 38: Response strategies and their effect on waste generation 
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SECTION 3: WELL CONTROL MEASURES 
 

4 WELL CONTROL MEASURES 

4.1 Introduction 
Modern drilling equipment and well control techniques mean that well emergencies, such as a ‘kick’ or ‘blow-out’, are 
extremely unlikely. Nevertheless, because of the associated environmental and safety hazards, these aspects of the 
campaign are thoroughly addressed through project operational planning and well design. 
 
Maintaining control of the well is critical in drilling. Instrumentation in the mud pits, the flow lines, and in the downhole gauges 
monitor the status of the well at all times. Several systems are used to maintain control of the well during the drilling process. 
Firstly, the hydrostatic pressure of the drilling mud is used to overbalance the pressure in the formation. Barite is used in the 
mud to increase the density as necessary. Because the subsurface formations are expected to be low pressure, a limited 
quantity of barite is expected to be used in the well.  
 

4.2 Equipment 
4.2.1 Blow-Out Preventer 
In accordance with industry standards, the drilling rig is fitted with a Blow-Out Preventer (BOP) capable of withstanding 
pressures up to 15,000 psi. A BOP, in conjunction with the casing design, is designed to prevent any releases of drilling or 
formation material to the marine environment in the event of loss of hydrostatic pressure control. The details of the BOPs are 
dependent on the drilling rig used, but in the case of the Seadrill West Saturn are: 
 
BOP – 1 - Shaffer, NXT-BOP - 18¾”, 15,000 psi, 7 Ram, 6th Gen.  
Diverter – NOV Shaffer / 21-500-75, Bore size 21.1/4”, Working Pressure 500psi 
Annular – Shaffer SBOP, 18¾”, 10M STDD – 15 FLG BTM 10,000 psi, 
BOP 2 – Shaffer, NXT-BOP - 18¾”, 15,000 psi, 7 Ram, 6th Gen. 
Diverter- only one at main well installed 
Annular- SBOP, 18¾”, 10,000 psi 
 
Continuous monitoring of fluid flow rates, bit penetration rate and pressure parameters will provide for early warning and 
correction of potential well control problems. Gas levels in returned fluids are recorded via gas sensors in flowlines and mud 
pits. The sensors are continuously monitored by personnel and by an automated alarm system. Well blow-outs can only 
occur if all of the monitoring systems fail and if the casing, wellhead or BOPs suffer catastrophic failure. 
 
The blowout preventer (BOP) will be activated if the surface pressures exceed the capability of the MPD system. In this case, 
drilling is stopped until the pressures are reduced by circulating the mud or increasing the density of the mud. Once the 
pressures are reduced, then drilling can resume. Specialists within the drilling crew maintain and operate the BOP to ensure 
a completely safe operation. The BOP has redundant operating systems and multiple sealing points. There is never a single 
seal maintaining control in the well control system. Each system is tested on a periodic basis to ensure that the equipment 
and the crews are ready. 
 
4.2.2 Managed Pressure Drilling (MPD) 
The drilling rig for Bahamas Petroleum is equipped with special Managed Pressure Drilling (MPD) equipment which is 
designed to safely drill with some losses. This equipment uses special computer controlled chokes and flow meters to adjust 
the pressures on the well. Trained technicians monitor the progress to verify that the operation is safely conducted. The 
following schematic of a past MPD project gives an indication of the complexity of the system, see Figure 39. 
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Figure 39: Example of MPD surface equipment 

 
The MPD equipment is used to maintain control when relatively low pressures or losses are encountered. The drilling crews 
have been using this equipment in Brazil for the past years. Trained technicians from the vendor Safekick will monitor the 
operation using sophisticated models and make adjustments as necessary.  

 
4.2.3 Subsea Well Intervention Service (SWIS) 
OSRL provides supplementary services to its members, which allows access to a Subsea Well Intervention Service (SWIS). 
The SWIS consist of the following: a BOP intervention kit, a dispersant application kit, a debris clearance kit and a capping 
stack kit. The Capping stack is located in Brazil and would be mobilized within 96 hours to the project site.  
 

4.3 Relief Well 
A relief well would be drilled to intersect the exploration well that has experienced a blowout which cannot be controlled by 
other mitigation measures. The relief well would be located approximately 250m away for the well site. Specialized liquid, 
such as heavy (dense) drilling mud followed by cement, would then be pumped down the relief well in order to stop the flow 
from the reservoir in the damaged well. The drill rig used to drill the relief well would more than likely come from the Gulf of 
Mexico. 
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5 ORGANISATION & MANAGEMENT 
 
Emergency response is a team action. The overarching document the shows the BPC response process to any incident is 
the BPC EMERGECY RESPONSE PLAN which describes the shape and structure to the organisation of an immediate 
response to any emergency incident, most likely offshore. Further it provides the overall structure and interfaces between 
the West Saturn based staff of Seadrill, BPC and Contractors and the onshore emergency response capability of the 
Emergency Response Room and BPC Incident Management Team and associated resources to be made available in 
support during an offshore emergency.  The BPC EMERGENCY RESPONSE PLAN should be read in conjunction with this 
document 
 
This section of the OPEP describes in more detail the management structure, reporting lines and roles during an OIL SPILL 
in Bahamas waters during the BPC Bahamas Exploration Drilling Campaign. 

5.1 Reporting Lines 
 
5.1.1 Tier 1 Spills 
During a Tier 1 incident i.e. <50 barrels (<2,000 bbls) spill, the BPC Emergency Response Team (ERT) WILL NOT be 
activated since the BPC Director Drilling will have made the assessment that the response will be sufficiently managed and 
coordinated on site. In this instance, the BPC Director Drilling will report all spills to the Bahamas Nassau Office for routine 
liaison with the agencies of The Bahamas Government (Figure 30). The On Scene Coordinator (OSC) will report the clean-
up activities to the BPC Director Drilling on a regular basis until the response is finalised. 

 

Figure 40: Tier 1 reporting lines 

 
5.1.2 Tier 2 & 3 Spills 
In the event of a Tier 2 or Tier 3 spill incident the Drilling Superintendent WILL immediately activate the BPC Emergency 
Response Team (ERT) and WILL then in turn, at the soonest possible moment, activate the Incident Management Team 
(IMT) and reporting lines will be as in Figure 41.  
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BPC Nassau Office 
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Personnel and contractors sent from any location to support the on-site response will report to the On Scene Coordinator 
(OSC) – a position that will in the course of the evolving incident be filled by an OSRL staff member with the relevant training 
and experience in handling Tier 2 & Tier 3 spills. 
 

 
Figure 41: Tier 2 and 3 reporting lines 

 

5.2 Organisation of BPC Emergency Response Team (ERT) 
The BPC Emergency Response Team (ERT) is activated through the joint decision of the Drilling Superintendent and the 
BPC Director Drilling following their appraisal of the incident with details provided on the POLREP form received from 
Offshore Installation Manger. 
 
The standard designated positions (Figure 30) for the operation of an Emergency Response Team shall be: 
 
Emergency Response Team Coordinator (ERTC) 
Logistics Coordinator (LC) 
Planning Coordinator (PC) 
Communications Coordinator (CC) 
Security Coordinator (SC) 
HSE Coordinator (HSEC) 
On Scene Coordinator (OSC) 
Log Keeper 
 
A key role is the position of BPC Director Drilling. In the event of an incident the BPC Director Drilling shall assume the role 
and responsibilities of Emergency Response Team Coordinator (ERTC) and shall manage and co- ordinate the response for 
the incident. 
 
In the event of a Tier 2 or Tier 3 spill, OSRL would provide trained and experienced personnel to fill the roles of On Scene 
Commander (OSC), Planning Coordinator (PC) and Logistics Coordinator (LC) (Figure 42), plus the personnel required for 
the Oil Spill Intervention Team (OSIT – see Section 2.8.5). It is the responsibility of the BPC Director Drilling to ensure there 
are sufficient fully trained personnel available to fill the other positions and support the operations of the Emergency 
Response Team (i.e. Communications Coordinator, HSE Coordinator and Security Coordinator). 
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Figure 42: Structure of Emergency Response Team (ERT) 
 

 
 

Table 23 describes the key responsibilities in the specific context of an oil spill event. 
 

Table 23: Emergency Response Team positions - key functions during an oil spill 
 

Position Key Tasks and Responsibilities 

 
 

 
On Scene Coordinator 
(OSC) 

Offshore Installation Manger assumes role of OSC during Tier 1 spills. 

OSRL staff member ultimately assumes role of OSC during Tier 2/Tier 3 spills. 

Liaises with BPC Director Drilling and Drilling Superintendent to agree on the 
response to incident. 

Must log all spills on the POLREP form and send to the ERT Coordinator (ERTC). 

In charge of running the spill response operations on site and manage the Oil Spill 
Intervention Team (OSIT) on a daily basis. Keeps the ERTC informed of all 
development on site using the standard SITREP form. 

 

Drilling Superintendent Has authority to activate the EC. Liaises with GMB to make this decision. 

 
 
 
ERT Coordinator (ERTC) 

BPC Drilling Director assumes the role of ERT Coordinator during spills where 
Emergency Response Team is activated. Responsible for the overall management of 
the Emergency Response Team organisation which shall include all aspects of 
planning, organising, directing and controlling the emergency. These tasks will 
include the sourcing of resources (e.g. OSRL), issue of incident status reports, the 
recording of all incoming and outgoing information / intelligence and the monitoring of 
the levels of centre staff. The ERTC must ensure POLREP forms are sent to OSRL 
for spills >50 bbls in size. 

The ERT Coordinator (ERTC) is the designated BPC Call out authority for 
OSRL. 

 

ERT 

Coordinator 
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Table 23: Emergency Response Team positions - key functions during an oil spill 
 

Position Key Tasks and Responsibilities 

 
 
 
 
Oil Spill Intervention 
Team (OSIT) 

The functions of the Oil Spill Intervention Team (located at scene) are primarily to 
deploy oil spill response equipment and carry out the formal clean-up at site as soon 
as possible. This may include dispersant spraying, boom deployments and skimmer 
operations. In addition, all members of the OSIT must monitor safety at the spill site 
and report any issues to the On Scene Coordinator. 

The capability of the OSIT depends on: 

Flexible and scaleable organisation 

Appropriate equipment in good working order 

Competent and trained personnel 

 

Communications 
Coordinator (CC) 

The Communications Coordinator is responsible for liaison between the ERT and 
relevant authorities and external agencies, and the media. The CC will prepare and 
present a tactical plan at regular intervals and compile all relevant information on 
finalisation of incident. 

 
 
 
 
 
 
 
 
 

HSE Manager / 
Coordinator (HSEC) 

The HSE Coordinator has specialist knowledge of HSE issues, and in particular 
environmental implications of the oil spill. The Coordinator will receive advice from 
the BPC Environmental Adviser, based in Miami, Florida, who can bring in specialists 
/ experts to assist, if necessary. Based on this advice the HSE Coordinator will 
provide advice on environmental sensitivities within the context of response 
strategies for the current emergency. 

The HSE Coordinator has specific responsibility for: 

Monitoring the safety of all working practices. 

The custody of oil spill response equipment and rectification of any damage. 

Responsible for ensuring that routine maintenance of all oil spill response 
equipment is carried out to ensure operational readiness. 

Arranging hands-on drills for the Oil Spill Intervention Team at least once every 
three months, so that each member of the intervention team practices 
equipment deployment twice a year. 

Arranging for Oil Spill Intervention Team members to attend introductory level 
oil spill response training at least once every three years. 

Maintaining a list and training record of all on-site personnel trained in the use of 
oil spill equipment. 

 

 

Planning Coordinator 
(PC) 

Responsible for the identification of tactics / strategies to combat the current 
emergency and for future strategies by which the facility can return to normal 
operations. Duties will involve sourcing technical documentation/information, 
diagrams and/or photos of the affected facility, identified potential escalation 
scenarios, keeping the BPC senior management informed of potential issues, 
recording of all incoming and outgoing information. 

 

Logistics Coordinator 
(LC) 

The Logistics Coordinator is responsible for support units (with the exceptions of the 
media and welfare units) e.g. medical officers, operations support manager for 
helicopter incidents, communications personnel, security personnel, request for 
equipment, transport etc. and communicating with external agencies. 

Security Coordinator 
(SC) 

Responsible for providing a briefing to the ERTC Coordinator on any security 
situations, developing a Security Operations Plan, and coordinating BPC security 
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Table 23: Emergency Response Team positions - key functions during an oil spill 
 

Position Key Tasks and Responsibilities 

operations, as required. 

BPC Environmental 
Adviser 

Can advise on key environmental sensitivities within the region and provide advice on 
fisheries issues. Will liaise with the HSE Co-ordinator in the ERT on response 
strategy issues relating to potential environmental impact. 

BPC CEO The CEO will lead the following activities:  
Setting environmental and social policies and expectations 
Ensuring compliance with environmental and social policies 
Ensuring adequate resources are in place to achieve established expectations 

Rig Manager The Rig Manager supervises the operation of the drill ship and support crews 
from within the Seadrill organisation. Job responsibilities include monitoring rig 
operations, coordinating drilling activities, implementing safety measures, 
solving any issue that may arise, training staff, and supervising the movement 
of materials, liaising directly with the rig OIM. 
 

Drilling Manager Manages daily drilling and engineering operations. Manages the overall 
planning and execution of the drilling project. Manages the overall logistics and 
provisioning of the operation – the ordering and supply of all equipment. Plans 
and develops revisions or enhancements to solve and troubleshoot drilling or 
supply problems. Manages the staffing of the operation.  
 

Drilling Director Directs and oversees the drilling department/operations and staff. Oversees all 
aspects of planning and executing the drilling project. Responsible for directing 
revisions or enhancements to troubleshoot and solve drilling problems. 
Provides input to strategic decisions that affect the entire operation. Develops 
and defines the budget. Assumes the role of Emergency Response Team 
Coordinator (ERTC) 
 

Offshore Installation 
Manager (OIM) 

 

The Offshore Installation Manager is responsible for the safety, health and 
welfare of all personnel and plant integrity on the drill ship (West Saturn) – the 
installation, including the deployment and coordination of both operations staff, 
support staff, drilling staff and contractors. The OIM has the overriding 
authority and responsibility to avert immediate threats on safety and pollution 
matters. The position has a definition under law (akin to a ship’s captain). 
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6 OIL SPILL RESPONSE EQUIPMENT 

6.1 Scope 
This section outlines the response equipment found on the Seadrill West Saturn drilling rig, on the Field Support Vessels 
(FSV) and the equipment available from OSRL through BPC’s membership agreement with OSRL.  
 

6.2 Seadrill West Saturn Drilling Rig 
Appendix G of the Shipboard Oil Pollution Emergency Plan (SOPEP) for the Seadrill West Saturn drilling rig lists the Tier 1 
equipment carried on the facility for immediate response to oil spills (Figure 43). This drilling rig has two lockers containing 
equipment. One is under the helideck on the poop deck and the other is midships on the port side. Both are labelled – SOPEP 
GEAR. Both contain the same equipment.   
 

Figure 43: Tier 1 oil spill response equipment on the Seadrill West Saturn 
 

 
 
Additionally, there will be booms and dispersant on board the drilling rig.  
 
6.2.1 Tier 1 Oil Spill Response Equipment Hired by BPC 
Under its Associate Membership of OSRL for drilling operations in Bahamas waters in 2020, BPC has hired some Tier 1 oil 
spill response equipment from OSRL. This consists of an Offshore Support Package that consists of two dispersant vessel 
spray systems and dispersant supplies in 10ft containers aboard two of the FSVs, plus a 20ft container with an In Port 
Support Package based onshore at Miami Port (Table 24). 
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Table 24: Tier 1 equipment hired by BPC from OSRL 
 

Photo Item / Product Description Quantity Location 

Offshore Support Package 

 
 

 

 
 

 
Oil spill dispersant 

Dasic Slickgone NS or LTSW type 
2/3 oil spill dispersant – in 1,000L 
IBC tanks (1m3) 
OSR recommend a minimum of 10 x 
1m3 tanks (at 1:20 this is sufficient to 
treat a 1,258bbl spill) 
To be used in conjunction with the 
vessel spray system 

 
 

 
5 tanks per FSV 

 
 
 
On board FSV 

 
 
 
 

 

 
 
 

 
Vessel spray 
system 

Boom equipment for the application 
of dispersant. Consists of 2 x 3m 
booms arms supported from uprights 
fitted either side of the vessel‘s 
bulwarks giving a swath width of 
24m, plus pump unit. Max output of 
34L/min at 80psi. 
Used in conjunction with Dasic 
Slickgone NS or LTSW dispersant 

 
 
 
 
 

1 set per FSV 

 
 
 
 
 

On board FSV 

 
 

In Port Support Package 
 

 

 

 
Sorbent boom 

 
On lease from OSRL 
Sorbent boom (12m in each bale) 

 

 
10 units 

 

 
Miami Port 

 

 

 

 
Weir skimmer 

 

 
Weir skimmer and pump unit 

 

 
1 

 

 
Miami Port 

 

 

 
 
Temporary storage 
tank 

 
 
Fastank collapsible storage tank, 
2,000 gallons capacity 

 

 
1 

 

 
Miami Port 

 

6.3 Field Support Vessels (FSV’s) 
The FSV’s will carry similar equipment to mitigate a discharge of oil or hazardous substance. 

a. Adsorbent pads, rolls, blankets, booms and granules; 
b. Containment boom; 
c. Non-sparking scoops, shovel and buckets; 
d. Containers and bags for holding waste; 
e. Emulsifiers for cleaning; 
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f. Protective clothing (coveralls, gloves, boots, respirators, etc.) 
g. Sample bottles; and  
h. Portable pump and hoses.  

 
The equipment is stowed so that it is readily available. A similar FSV oil spill plan is exhibited at Appendix E. BPC will 
ensure that all FSV have an acceptable oil spill plan.  
 

6.4 OSRL Tier 2 & 3 Equipment Outline 
BPC, under the terms and conditions of its‘ Associate Membership agreement for the Bahamas Exploration Drilling 
Campaign, has access to the full Tier 2 and Tier 3 oil spill response capability of Oil Spill Response Limited. OSRL maintains 
a large stockpile of regularly maintained oil pollution response equipment at bases in Fort Lauderdale, Southampton, Bahrain 
and Singapore. Capability includes: 
 

 Aerial dispersant spray 

 Boat dispersant spray 

 Offshore ―active boom‖ systems 

 Offshore boom systems 

 Inshore boom systems 

 Skimmers for all oil viscosities 

 Temporary storage 

 Aerial surveillance 

 VHF, satellite and GSM communications 

 
Exhibited in Appendix F is a detailed list of OSRL equipment. 

 

6.5 ADDS Pack and NIMBUS Airborne Dispersant Delivery Systems 
Figure 44 provides details of the OSRL ADDS Pack and NIMBUS airborne dispersant delivery systems. Estimated response 
times from Fort Lauderdale / Southampton / Bahrain / Singapore / to Dar es Salaam are provided in Table 18 of this OPEP. 
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Figure 44: ADDS Pack and NIMBUS airborne dispersant delivery systems 
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7 FORMS & CHECKLISTS 

7.1 POLREP Marine Pollution Report Form 

 
 

 
POLREP 

  
 

 
  
POLREP 

MARINE POLLUTION REPORT 

 [ ] Urgent [ ] Ordinary  

Date/Time of Report  

Date/Time of Incident  

Location of Incident:  

Latitude: Longitude: 

Original Report Source:  

Contact: Phone / Mobile: Fax / Email: 

Nature of Incident & Spill Source: (If source 
unknown – give Identity & Position of 
adjacent vessels 

 

Point of Discharge from Source:  

Cause of Discharge:  

Oil Type or Description:  

Has Discharge Stopped?  

Nature & Extent of Spill:  

Projected Trajectory of Spill:  

Samples Taken: [ ] Yes [ ] No Photographs / Video Taken: [ ] Yes [ ] No 

Weather / Sea / Tide Conditions: 

Lead Response Agency:  Primary Statutory Agency:  

Initial Response Action:  

Additional Information:  

Report Prepared by:  

Phone / Mobile: Fax / E-mail: 
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This report is to be completed with as much of the above information as possible (regardless of the size of the spill) and faxed to the 
appropriate agency/ies. For any additional information please add extra pages as required. 
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7.2 SITREP Marine Pollution Situation Report 
 
 

 
SITREP 

 
 

   

 
SITREP 

MARINE POLLUTION SITUATION REPORT 

 [ ] Urgent [ ] Ordinary  

Date/Time of Sitrep:  SITREP No.  

Incident:  

Location of Incident:  

Latitude: Longitude: 

Report Prepared by:  

Contact: Phone/Mobile: Fax/Email: 

REPORT 

Summary of events since last report (Initial POLREP or last SITREP) 

Expected Developments: 

Areas Threatened: 

Planned Course of Action: 

Details of Assistance Required: 

Other Pertinent Information: (e.g. variations in spill size) 

This report is to be completed with as much of the above information as possible (regardless of the size of the spill) 
and faxed to the appropriate agency/ies. For any additional information please add extra pages as required. 
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Final Sitrep: [ ] Yes [ ] No 
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7.3 Emergency Response Team Checklist 
Below is a checklist of items that should be kept ready in the ERT ready for the ERT to use if they are mobilised. 
 
 

Emergency Response Team - documents and resources 

Communications 

Dedicated telephones (maintain some private lines for outgoing calls) 
Satellite communications phone 
Mobile telephones (if network is available), spare batteries, battery chargers 
Fax machines (at least one dedicated to incoming faxes only) 
Computers linked to the computer network (for event logging, e-mail, Internet, intranet) 
Telephone message recording system 

Information 

BPC Bahamas Exploration Drilling Campaign OPEP – this document 
BPC Bahamas Drilling Emergency Response Plan 
Environmental Impact Assessments (EIAs) for any current seismic surveys or Exploration Drilling Campaigns 
Environmental Impact Statements 
Bridging Documents – relevant issues, if any 
General map of all operations showing offshore operations, Bahamas coastline including environmental 
sensitivities and ports 
Diagrams and details of the Seadrill West Saturn 
Personal log books 
Situation report (SITREP) board 
Status boards to record deployment of equipment, personnel, aircraft, etc. 
OSR 2010 Yearbook 

Facilities 

Dedicated conference room with large central table, cupboards and wall mounted status boards, maps and 
whiteboards 
Separate reception centre for visitors 

Support Equipment 

Photocopier 
Laptop computers, software and printers 
Overhead projector 
Stationery 
Photocopying whiteboard and/or flipcharts 
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7.4 OSIT Team Briefings 
 
 

Objectives 

Share the latest information – make everyone aware of the current situation 

Set priorities 

Explain the response strategy 

Initiate the response action plan 

Monitor the effectiveness of the response and identify problem areas and solutions 

Briefings 

The On Scene Coordinator outlines the purpose of the briefing, and uses the briefing to: 
Specify hazards and safety issues 
Describe oil spill – location, size, oil type, source (use sketches, map, photos) 
Predict movement of the oil 
Identify response strategies and prioritise areas for oil spill intervention 
Describe the overall ‗action plan‘ to tackle the problems and to reduce risks 
Allocate tasks to named individuals, and specify times for the completion of each 
Outline weather forecast for next operational period 
Review communications (are they working? what frequencies? are key people contactable?) 

Each member of the team then briefly reports on: 
Important events since last briefing 
Actions taken / achievements / problems remaining 
Resource requirements: equipment and personnel for next operational period 
Plan for next operational period 

On Scene Coordinator ensures everyone understands the response priorities and safety procedures 

On Scene Coordinator ends the briefing by giving the time and place of the next briefing 
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7.5 Personal Log 
 
 

PERSONAL LOG 

Incident  Date  

Name  Role  

    

Time Started or 
Occurred 

Time CompletedRecord of Own Decisions and Actions 
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7.6 OSRL Notification Form 
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7.7 OSRL Mobilisation Authorisation Form 
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7.8 Contractor’s Daily Work Log 
 
 

 

 

CONTRACTORS’ DAILY WORK LOG 

Date:  Location:  

TIME CHRONOLOGY OF ACTIVITIES 

  

  

  

  

  

  

  

  

  

  

  

  

EQUIPMENT USED INCLUDING NAME OF CONTRACTOR AND OPERATING TIME. (Use additional sheet if 
required): 

VESSEL/AIRCRAFT/VEHICLE:  

BOOMS/SKIMMERS/SPRAY GEAR:  

CONSUMABLES (DISPERSANTS, SORBENTS, ETC.):  

PERSONNEL, POSITION AND HOURS WORKED (list all personnel – use additional sheet if required): 

Casual labour:  

Equipment 
operators: 

 

Description and 
number of disposal 
loads: 

 

Supervisor:  

Prepared by:  Signature:  

Position:  

Company/Agency:  

Phone/Mobile:  Fax/E-mail:  
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THIS FORM SHOULD BE COMPLETED IN AS MUCH DETAIL AS POSSIBLE AND FAXED TO THE ERTC FROM THE 
OSC 
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7.9 Equipment Checklist – Oil Spill Intervention Team 

 
The OSIT should ensure they and other personnel involved in the response have the following standard safety equipment 
and clothing: 
 
 

Description Quantity 

Oil spill response safety:  

Long sleeved coveralls  

Non-slip safety boots or sea boots  

Hardhat (when any overhead risk)  

Work gloves  

Life vest (worn when deploying boom, working on a boat or near water)  

Ear defenders (in vicinity of power packs or pumps)  

Goggles (in vicinity of hydraulic connectors)  

Radio (for team leader)  

Sun cream  

Working close to freshly spilled crude oil:  

Explosimeter / gas detector  

For manual recovery of crude oil:  

Chemical resistant gloves  

H2S Face mask  
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7.10 Oil Spill Model Request to OSRL 
 
 

 

 

 
OIL SPILL TRAJECTORY MODELLING (OSTM) REQUEST 

Phone OSRL staff 
(contact details below) 
to initiate request and 
get relevant fax 
number/email to send 
this form to. 

Priority of request Urgent    Routine     Exercise 

 

Vessel/spill/exercise name or identifier 

Name of requesting organisation Name of requesting person and position in 
response 

Contact telephone number Email address for model output (preferred method) Fax number for receipt of 
model output 

 
 

Format of coordinates used(select one) Latitude of spill Longitude of spill 

Degrees & decimal degrees . o . o 

Degrees, minutes & decimal minutes o ‗ . ‗ o ‗ . ‗ 

Degrees, minutes & seconds o ‗ ― o ‗ ― 

 
 

Spill start date (e.g. 23 08 2000) Spill start time (spill site local time, 24 hour 
clock) 

Local time used e.g. EST, 
CST, WST,GMT, daylight 
saving etc. 

Day Month Year 

Type of oil spilt or likely to be spilt e.g. Name: crude oil / Type: fuel oil / Grade: bunker fuel 
 

Name Type Grade 

Amount of oil spilt or likely to be spilt (complete one option) 
If exact spill quantity is unknown for modelling purposes provide a maximum quantity of spill 
 

 Tonnes  Cubic metres  Litres  Barrels 

 
 

Known or estimated amount of time oil was being discharged  hours 
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OSTM REQUEST PAGE 2 
 
 

How long do you want the model prediction for  Hours (e.g. 12, 24, 36 hrs.) 

 
 

Surface water temperature at spill site  OF (if not available OSRL will use an average for this location) 
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Wind speed and direction at spill location is vital to the effectiveness of the spill simulation. Provide observed winds preceding 
and following commencement of the spill and FORWARD A COPY OF METEOROLOGICAL PREDICTIONS with this form. 
ANY UPDATES SHOULD BE FORWARDED AS THEY COME TO HAND. 
 
 

Notes Time (24 hour local 
time) 

Speed Direction Time (24 hour 
local time) 

Speed Direction 

Give observed and predicted 
winds at regular steps (e.g. 
hourly, 3 - hourly) 
Wind direction should be 
given as the direction the 
wind is coming from 
Important: specify 
speed units 

      

      

      

      

      

      

Units for wind speed (tick one box): knots km/hr m/s 





OSRL contact details for both Fort Lauderdale and Southampton offices are listed in Section 2.9.1. 
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7.11 Oil Pollution Aerial Observation Report 
 
 

 

 

AERIAL OBSERVATION REPORT  

 
Use this report to send update information to the spill modellers (OSRL) 
 
 

 

Incident 
  

Ref. No. 
 

Date   /  /   Time   :  (24 hr) 

Attachments  No of Pages  

 
 

 
From: 

Observer’s Name  Position  

Aircraft  Pilot Name  

 
 

Area/ Region  Time:   :  (24 hr) 

 
Slick Position 

Latitude  Longitude  

 
Other 

 

 

 
 
 
 
 
 
Slick Description 

Slick Length m Slick Width m Area km2 

 
 

 
Percentage Cover by thickness 
(using colour as a guide) 

Clean Surface % 

Silver Sheen % 

Rainbow/ Iridescence % 

Dull Colours % 

Dark Brown/Black % 

Light Brown (Emulsion) % 

 
Other Description/ Notes e.g. 
patchy, continuous, windrows 

 

 

 

Movement/ 
Behaviour/ 
Consistency 

 

 
Visibility 

Weather  Cloud Cover/ Height  
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Other Notes 
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Instructions on estimating spill volume 
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7.12 OSRL Logistic Requirements in Bahamas 
This checklist describes the information and support which BPC may be expected to provide to OSRL during a Tier 2 & 3 
response: 
 

Requirement Notes / Information Tick 

 
 

 
Country profiles / 
fact sheets 

Advise OSRL team before their departure on:  

Climate and any special requirements of the work place 

Risks associated with working in Bahamas – advice on personnel safety, political 
stability, areas to avoid and BPC security procedures 

 

Items which may not be brought into the country (e.g. VHF radios etc.)  

 

 
Translator 

Provide someone with a good understanding of Swahili (if required) from the 
moment OSRL land in country 
It is vital that someone who speaks Swahili is available on site and anywhere else 
they are required e.g. airport, purchasing spare parts, hotels, command centre 

 

 
 
 

 
Airport: General 

Confirm landing rights and overflight clearance  

Provide liaison person and translator at the airport to assist OSRL staff and with 
equipment arrival 

 

Notification to customs covering: 
Immigrations issues 
Visas for OSRL personnel, letters of invitation, work permits 
Import regulations for equipment 
Bond money for aircraft (Appropriate currency) 

 

On demobilisation, return shipment of OSRL equipment and customs clearance 
must be organised 

 

 
 

Airport: Arrival 

An BPC representative should be able to meet OSRL staff upon arrival at the 
airport and act as a local guide for the duration of the response operation 
The representative should provide personnel with: 
a detailed up to date summary of the incident 
site-specific health and safety advice 
vehicles, road maps and fuel 

 

Airport: 

 
Equipment 
offloading 

Equipment offloading facilities including: 
Minimum of 2 forklifts and staff to drive them (available around the clock) capable 
of lifting typical weights of 2 – 4 tonnes 
Flatbed lorries and drivers to take the equipment to its destination (capable of 
carrying the same weights – again available at short notice 24 hours a day) 
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Requirement Notes / Information Tick 

 
 
 
 
Security 

Make any appropriate arrangements for security, including:  

Meeting staff at the airport, including transporting them and their luggage to 
destination 

Meeting OSRL equipment and ensuring its safe arrival from the airport to its 
destination (in conjunction with the requirements of the onsite OSRL body 
responsible for the equipment) 

 

Laydown area for the storage of the equipment – preferably inside - security for 
this purpose should be 24 hour / 7 days a week for the duration of the 
equipment‘s stay 

 

 

 
Accommodation 
food and drink 

Accommodation should be arranged for all OSRL members of staff before arrival 
in country (liaise directly with OSRL Duty Secretary once OSRL have been 
mobilised) 
Food and drink should be available upon arrival 
On site, food and drink should also be catered for during the cleanup operation 
and made available for all members of the response team 

 

Material Safety Data 
Sheets 

The MSDS must be made available to the response team members prior to 
arrival on site. Provide MSDS for all oils and chemicals likely to be encountered 
during cleanup operations 

 

 
Charts / maps 

Provide up to date charts and maps of the incident area for on-site OSRL 
personnel, and also ensure copies of all working maps / charts are situated in the 
OSRL briefing room 

 

 
 
 
 
 

Venue for OSRL 
staff briefings 

This room should be located as close to the Emergency Response Team as 
possible and should include the following: 

 

Communication lines (including phones, fax, computers on the company network)  

Contact lists  

White boards  

Up to date charts and maps  

Any other relevant information associated with the role of OSRL and the 
command centre 

 

 
 

Personnel resources 

If additional ‗contract workforce‘ are required these must be sourced and 
equipped with the appropriate PPE before they are sent on site 
Contractors need to know what their role is and who they report to 
On-site response personnel should also be provided with decontamination 
facilities, food, drinks and toilet facilities 

 

PPE A good supply of PPE should be available for the contract workforce, and for 
replacement throughout the response 

 

 

 
Communications 

Provide mobile phones / SIM cards for appropriate personnel  

Provide VHF radios and a dedicated channel  

Provide contact lists (regularly updated) for everyone involved in the response  
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Requirement Notes / Information Tick 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Vessels 

Depending on the incident the equipment deployed from the vessels will vary. 
The following list details the requirements for deploying an offshore package of 
equipment. The details given are the ideal‘ 

Inshore areas: 

For boat work to be carried out inshore, vessels should have a shallow draft for 
example a Rigid Inflatable (RIB) type vessel 

Offshore areas: 

Boats suitable for deployment of boom and skimmer 

Good VHF communications – able to speak with towing vessel / aircraft / 
command centre (can also use mobile phones, fax, sat com etc.) 

Somewhere for crew to take breaks (wheel house) – food and drink should also 
be available 

Vessel with a metal deck – will require equipment to be welded – will require a 
local welder to do this 

Vessel with wooden deck – will require some form of tie down rings and span 
sets / chain sets 

Equipment laydown area – 8 metres by 4 metres is the area required to site and 
deploy equipment (boom reel and then working deck area which needs to be kept 
clear for boom deployment and movement) – further equipment will also need to 
be sited on the vessel – e.g. power pack / skimmer 

Bollards on the side of the vessel for securing the boom once deployed Roller 
stern to minimise abrasion and tear to the boom 

3 to 4 metres freeboard, bollard pull of 8 tons 

Onboard tanks for temporary storage of recovered oil – alternatively lancer barge 
or dracone etc. Temporary storage must be sufficient to cover the recovery rate 
of the oil 

Crane / hi-ab for skimmer deployment 

 

Monies / purchasing OSRL staff may require local currency or financial arrangements for the purchase 
of spare parts etc. BPC may be required to assist in local banking, purchasing 
and ordering 

 

 
Stores / supplies 

During the first days of a response operation OSRL will be self-sufficient, 
however if the response continues OSRL will need BPC to organise resupply, 
maintenance etc. 

 

Fuel supplies OSRL response team members should have access to a regular supply of diesel 
and / or unleaded petrol 

 

 

7.13 Assistance from other stakeholders 
In the build-up to drilling operations BPC has made regular and frequent visits and communications with a number of other 
international external agencies or bodies to ensure they remain informed about the project, understand timings and appreciate 
the interaction that might be necessary in the event of a Tier 2 or Tier 3 incident. This interaction will be further formalised 
prior to operations with planned desktop reviews and simulation exercises and formalised meetings where all the entities 
listed below, in addition to OSRL, will be invited to attend/participate. 
 

7.13.1 U.S. Coast Guard 
The US Coastguard has a significant presence in the region and consistent contact has been maintained through the US 
Embassy in Nassau via the Chargé d’Affaires. Prior to operations BPC will meet again to formalise notification of emergency 
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response plans and schedule the desktop and incident simulation exercises to which the US Coastguard will be invited as an 
observer or participant. This will ensure all participants are current in terms of lines of communications, positions held and 
hierarchy for escalation. 
 
 

7.13.2 Cuba  

The major entity involved in oil production in Cuba is CUPET, the national oil company. BPC has for many years maintained 
an intimate relationship with active cooperation at the technical level embodied in a confidentiality agreement / cooperation 
agreement signed between the parties. CUPET has facilitated field visits to existing installations, viewing of materials 
available in Cuba and meetings with the National Defence Force of Cuba – charged with most aspects of emergency 
response. Contact is continually maintained and BPC will continue to notify CUPET of forward plans and schedule. They will 
also be made aware of emergency response plans and once the desktop and incident simulation exercises are scheduled 
they will be invited to attend either as a participant or observer, at which time communication channels will be formalised. 
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8 ABBREVIATIONS & ACRONYMS 
 
 

2D two-dimensional 

3D three-dimensional 

ADDS Pack Aerial Dispersant Delivery System (OSR Hercules) 

APASA Asia Pacific Applied Science Associates 

API American Petroleum Institute 

BAOAC Bonn Agreement Oil Appearance Code 

bbl. Barrel (159 litres) 

BG British Gas (BG Group) 

BOP Blow-Out Preventer 

CC Communications Coordinator 

CLC International Convention on Civil Liability for Oil Pollution Damage 

CMT Crisis Management Team 

CRG Control Risks Group 

DP Dynamic Positioning 

EIA Environmental Impact Assessment 

ERP Emergency Response Plan 

ERT Emergency Response Team (Houston Based) 

ERTC Emergency Response Team Coordinator 

ESD Emergency Shut Down 

FSV Field Support Vessel(s) 

DD BPC Director Drilling 

GSM Global System for Mobile Communications 

HFO Heavy Fuel Oil, also can be known as Bunker C, IFO-380 Fuel Oil or RM 35 

HNS Convention on Liability and Compensation for Damage in Connection with the Carriage of 

Hazardous and Noxious Substances by Sea 

HSE Health, Safety and Environment 

HSEC Health, Safety & Environmental Coordinator 

IBC Intermediate Bulk Container 

IMO International Maritime Organisation 

IMT Incident Management Team (Nassau Based) 

IPIECA International Petroleum Industry Environmental Conservation Association 

ITOPF International Tanker Owners Pollution Federation 

JAMSTEC Japan Agency for Marine-Earth Science and Technology 

LC Logistics Coordinator 

LNG Liquefied Natural Gas 

LTMOBM Low Toxicity Mineral Oil Based Mud (drilling fluid) 
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MARPOL International Convention for the Prevention of Pollution from Ships 

MEDEVAC Medical Evacuation 
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MRCC Maritime Rescue Coordination Centre (Bahamas) 

MSDS Material Safety Data Sheet 

NCEP/NCAR National Centre for Environmental Prediction/National Centre for Atmospheric Research 

NEMC National Environment Management Council 

NIMBUS Modular aerial dispersant system 

NMOSCC National Marine Oil Spill Coordinating Committee (Bahamas) 

BNOSCP National Marine Oil Spill Response Contingency Plan (Bahamas) 

NOAA-CIRES National Oceanic and Atmospheric Administration 

NOx Nitrous oxides 

OIM Offshore Installation Manager 

OPEP Oil Pollution Emergency Plan (This Plan) 

OPRC ‗90 International Convention on Oil Pollution Preparedness, Response and Co-operation, 1990 

OSC On Scene Coordinator 

OSIT Oil Spill Intervention Team 

OSRL Oil Spill Response Limited 

OSTM Oil Spill Trajectory Modelling 

PC Planning Coordinator 

POLREP Marine Pollution Report Form 

PPE Personal Protective Equipment 

PSA Production Sharing Agreement 

RIB Rigid Inflatable Boat 

SC Security Coordinator 

SIMAP Spill Impact Mapping and Assessment Programme 

SITREP Marine Pollution Situation Report Form 

SOLAS Safety of Life At Sea Convention 

SOPEP Shipboard Oil Pollution Emergency Plan 

TPDC Bahamas Petroleum Development Corporation 

UNCLOS United Nations Convention on Law of the Sea 

VHF Very High Frequency 

WBM Water Based Mud (drilling fluid) 
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APPENDIX A: HYDROCARBON SPILL MODELLING 
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TAB 1: Transport and Fate of Water and Oil Particles Released in the Straits of Florida 

 
See Appendix A in Volume I of the Environmental Impact Assessment for Exploratory Drilling in the Bain, Cooper, 
Donaldson and Eneas Blocks, Offshore The Bahamas. 
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1. INTRODUCTION 

                                                                                                                                   

1.1 PHYSICAL SETTING 

The coastal areas around  the Florida Straits  (Fig. A) are characterized by a  series of  islands along  the 

eastern  side  (west  Bahamas),  the  south  side  (Cuba)  and  the  north  and western  side  (Florida  Keys, 

extending  to  the  South  Florida  mainland).  Further  north,  the  Straits  feed  into  the  Southeast  U.S. 

Continental  Shelf,  an  area which  has  been  extensively  studied  from  the  early  80’s,  in  tandem with 

studies of the Gulf Stream flowing along the shelf (Lee and Atkinson, 1983; Lee et al., 1984; Kourafalou 

et al., 1984, among others). Shallow areas in the Straits include the Cay Sal Bank and the Bahamas Banks 

(Fig.  A), while  a  narrow  shelf  area  extends  along  the  Florida  Keys  (the  Atlantic  Florida  Keys  Shelf). 

Topography  is  very  complex  in  this domain, with both  steep and gentle  shelf break  slopes,  from  the 

coastal and  shelf areas  toward  the deep  interior. A  series of  islands marks  the Bahamian archipelago 

(Fig. B). 

 

Fig. A: 

Topography  in  the  Florida  Straits 

(derived  from  the  bathymetry 

data  used  in  the  hydrodynamic 

model,  see  section  2.1a);  color 

scale in meters.  

 

AFKS:  Atlantic  Florida  Keys  Shelf; 

SE:  Southeast  US  Continental 

Shelf; OBC: Old Bahama Channel;  

SC: Santaren Channel; NPC: North 

Providence Channel.  

 

The  red  star  marks  the  release 

location for the Southern licenses. 
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Fig. B: Detail of the study area over the Bahamian archipelago. 
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1.2 CIRCULATION CHARACTERISTICS 

 

The  ocean  circulation within  the  Florida  Straits  (ie.  between  the  Bahamas,  Cuba  and  South 

Florida,  Fig.  A)  is  dominated  by  the  Florida  Current  (FC), which  originates where  the  Loop 

Current (LC) enters the Straits from the Gulf of Mexico. Both the LC and FC are branches of the 

Gulf Stream, which emerges from the Florida Straits along the Southeast U.S. Continental Shelf 

and beyond. The FC variability extends over a large range of spatial and temporal scales (Johns 

and  Schott,  1987;  Lee  and Williams,  1988;  Schott  et  al.,  1988;  Baringer  and  Larsen,  2001). 

Cyclonic,  cold‐core  eddies  are  established  along  the  northern  to  northwestern  FC  edge  and 

travel northward along the continental margin (eventually feeding into the western edge of the 

Gulf  Stream).  They  have  been  mainly  studied  as  frontal  eddies  along  the  LC/FC  system 

(Vukovich 1988; Lee et al., 1995; Fratantoni et al., 1998). They have been  found  to provide a 

connectivity mechanism around the South Florida coastal regions (Lee et al., 2002; Kourafalou 

et al., 2009), while supporting productivity and larval recruitment (Maul et al., 1984; Lee et al., 

1992;  Limouzy‐Paris  et  al.,  1997;  Lee  and Williams,  1999;  Sponaugle  et  al.,  2005)  through 

upwelling in their core (Kourafalou and Kang, 2011) and retention of drifting materials.  

The cyclonic eddies  traveling on  the north  side of  the FC  in  the Straits of Florida have major 

implications for cross‐shelf transport of biological and chemical materials, as detected by drifter 

studies (Kourafalou et al., 2007). Recirculation within mesoscale eddies along the Keys coastal 

zone have been proposed as a retention and connectivity mechanism,  important  for nutrient 

transport and local recruitment of larvae spawned in the Dry Tortugas or along the outer Reef 

Tract (Lee et al. 1992; Limouzy‐Paris et al., 1997; Hitchcock et al., 2005; Fiechter et al., 2008). 

Off  the  Florida  Keys,  frontal  eddies  are  associated  with  cross‐shelf  larval  transports  (as 

observed by  Limouzy‐Paris et al., 1997;    Sponaugle et  al., 2005  and modeled by Graber and 

Limouzy‐Paris, 1997; Kang et al., 2008), an important mechanism for the replenishment of coral 

reef fish and for biodiversity in the region (Limouzy‐Paris et al. 1994).  

 

Although  the  above  studies  have  concentrated  on  the western  side  of  the Gulf  Stream,  the 

resulting meandering of the Florida Current has implications on the flows over the Cay Sal Bank 

and along the northern coast of Cuba and the western Bahamas. Furthermore, the tendency of 

eddies to retain and transport particles (as has been observed and modeled for fish larvae) is an 

important attribute for the study of oil particle transport and fate. 
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The  various  channels  between  Cay  Sal  Bank,  the  Bahamas  islands  and  Cuba  are  secondary 

transport pathways of  the ocean  circulation  in  the area.  Limited measurements  in  the  study 

area during the early  ‘90s have given some  indications of volume transport.  In the Northwest 

Providence  Channel,  between  the  Grand  and  Little  Bahama  banks  (Fig.  A),  the  average 

transport of sea water was found to be to the West, feeding the Florida Current with 1.2 Sv (1 

Sv  =  106 m3/s), which  is  small  compared  to  ~30  Sv  for  the mean  Florida  Current  transport 

(Leaman et al., 1995). However, the transport there shows a large variability, between ‐1 and 3 

Sv, due to changes in currents, which means that there is potential for circulation to the East in 

that channel. South of the Northwestern Providence Channel, the Santaren Channel, between 

Cay Sal and the Great Bahama Bank, around 24°N, shows a mean transport toward the North of 

1.8 Sv an average (Leaman et al., 1995). Similar to the Northwestern Providence Channel, the 

currents  in  the  Santaren Channel  show  a  large  variability, which  leads  the  transport  (mainly 

northward)  to  sometimes  be  toward  the  South.  The  northward  transport  observed  in  the 

Santaren Channel is for a large part due to the transport observed in the Old Bahama Channel, 

between  Cuba  and  the Great  Bahama  Bank, with  a mean  value  of  1.9  Sv  toward  the West 

(Atkinson et al., 1995). Measurements  in  the Old Bahama Channel at 78°31.8’W suggest  that 

deep  currents are more  stable as  compared  to  the  variable  surface  currents  (Atkinson et al. 

1995). 

The potential  linkages among Cuba and neighboring  locations have been previously examined 

with  a  coupled  biophysical model  simulating  the  transport  of  larvae  of  harvested  snapper 

species  (Paris  et  al.  2005).  Results  suggested  that  the  north‐central  regions  of  Cuba  were 

strongly connected to the southern Bahamas, specifically to Cay Sal Bank and that a small few 

weeks  lag  in particle release   representing varying spawning times contributed significantly to 

high  variability  in  recruitment  (number  of  particles  reaching  coral  reefs)  and  connectivity 

patterns. 
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2. MODEL INFORMATION 

                                                                                                                                  
                  

2.1 DESCRIPTION OF MODELS USED IN THIS ASSESSMENT  

More details on model attributes are given in APP1. 

 

2.1a Hydrodynamic modeling  

 

The  “Coastal  and  Shelf Modeling”  lab  at  the University  of Miami/RSMAS  specializes  in  high 

resolution, nested models on the coastal, shelf and regional scales. The research group has long 

term expertise with the Hybrid Coordinate Ocean Model (HYCOM), initially developed through 

a Consortium for Data Assimilative Modeling led by RSMAS. Currently, HYCOM is a community 

based  code  applied  both  in  research  mode  and  in  real  time  and  operational  systems 

(http://hycom.org). 

The high resolution (~900m grid) Florida Straits, South Florida and Keys (FKeyS) HYCOM model 

has been running continuously since 2004 and has been validated with available satellite and in 

situ data (Kourafalou and Kang, 2011). The high resolution has allowed details in both shelf and 

deep  regions  and  the  appropriate  interactions  between  coastal  and  offshore  flows.  In 

particular,  the  meandering  of  the  Florida  Current  front  and  the  highly  variable  eddy  field 

(Kourafalou and Kang, 2011) have been successfully simulated.  FKeyS‐HYCOM has been nested 

in  a  hierarchy  of  larger  scale models, where  evaluation with  observations  has  taken  place 

(Kourafalou et al., 2009). These  include the regional Gulf of Mexico (GoM) HYCOM model and 

the Atlantic Ocean part of the global HYCOM model. 

 

2.1b Oil spill modeling  

 

The newly developed oil  spill module  is  an  application of  the Connectivity Modeling  System 

(CMS)  from  the  “Physical‐Biological  Interactions”  lab of  the University of Miami/RSMAS  that 

produces probabilistic simulations of particle dispersion in the ocean over multiple scales (Paris 

et al., 2007). For the study of transport and fate of oil particles, the CMS couples and merges 
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three components: (a) the hydrodynamic model (describes the physical environment  in which 

oil particles evolve); (b) the oil module (simulates the geochemical processes directly affecting 

oil particles);  (c) a Geographic  Information System  (GIS) module  (representing coastal marine 

and land habitat and used to record landfall of oil particles on the shoreline or deposited on the 

coral reefs). It should be noted that the GIS module includes unique details for this study area, 

based on extensive previous studies; it provides an effective means for quantifying the impact 

of possible oil particle  landings on specific  locations of the sensitive coastal habitat  (including 

Marine Protected Areas), at any selected scale. The hydrodynamic models provide estimates of 

the currents, which move the oil particles, but they also provide density fields (temperature and 

salinity), which  affect  the  oil  buoyancy  in  the water  column,  as well  as  the  oil  degradation 

process. The oil  spill module describes  the chemical properties and behavior of  the crude oil 

(DeGouw  et  al.  2011)  in  seawater,  including  evaporation  and  biodegradation.  Individual 

particles  are  described  by  a  droplet  size  value,  and  a  density  value.  Density  values  are 

prescribed from a three‐fraction classification of the oil established from known characteristics 

of High Sulfur crude oil. These fractions describe  light, medium and heavy oil. The heavier the 

oil,  the  longer  it  takes  to degrade or evaporate. We used distributions of oil droplet  ranging 

from 1‐500 microns  in diameter. Both  the oil density and oil droplet  size affect  the  terminal 

velocity of oil droplets due  to buoyancy, with very small particles staying at depth and  those 

larger than 100 microns rising quickly. Once at the surface, the displacement of oil particles  is 

affected not only by the ocean currents (provided by the physical model), but also by a wind‐

induced drift, estimated from an atmospheric model. 

 

 

2.2 PROCEDURES FOR COUPLING OF THE MODELS  

 

The  hydrodynamic  and  oil  spill models  are  integrated  components  within  the  Connectivity 

Modeling  System  (CMS), which  allows  the  offline  coupling  of  hydrodynamic  parameters,  oil 

chemistry and biophysical particle behavior, transport and fate.  Details are given in APP1C. 

A unique capability of the coupled hydrodynamic and oil module system  is that a hierarchy of 

hydrodynamic models of different resolution can be used. Thus, oil particles may be released 

within  a  high  resolution  hydrodynamic model  and,  if  they  are  transported  away  from  the 

limited model domain, they can utilize fields from a larger scale hydrodynamic model. 
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2.3 OIL SPILL MODEL SIMULATIONS 
 

Two groups of simulations have been performed. “Surface release” includes simulations with oil 

particles  released  on  the  surface.  “Seabed  release”  includes  simulations  with  oil  particles 

released at depth. A detailed analysis was performed to  identify the optimal model attributes 

for  the  simulations  representing  the  seabed  release,  see  APP1D.  For  both  groups,  we 

distinguish two types of simulations: a  long term  (2004‐2010) simulation with continuous “oil 

spills” that is used to derive stochastic results (Part 1; section 4 and App. 6) and a series of short 

term simulations that examine specific scenarios (Part 2; section 5 and App. 7). 

 

2.4 OIL CHARACTERIZATION 
 

The  location and characteristics of  the oil are given  in Table 1  (bopd: barrels of oil per day). 

Three simulations are designed, attributes in Table 1: surface release study (one rate: medium), 

seabed release study (two rates: low and high). 

Table 1:   Oil characterization and simulation attributes 

  The Southern licenses 

(Bahamas Petroleum Company) 

Surface release study 

The Southern licenses 

(Bahamas Petroleum Company) 

Seabed release study 

Discharge Point  Topside (sea surface) Well head (seabed)

Discharge Rates  2,400 m3/day (15,000 bopd)

(medium) 

1,600 m3/day  (10,000 bopd)

(low) 

3,200 m3/day (20,000 bopd) 

(high) 

Oil type  High Sulfur crude oil High Sulfur crude oil

Location  23°00’15.0340”N 

78°46’54.0242”W 

23°00’15.0340”N 

78°46’54.0242”W 
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The type of oil released is adapted for “High Sulfur crude oil” typical of the area chosen for the 

study. It is a heavy crude oil, for which heavy fractions have a larger part than for other types of 

crude oil,  like  the Lousiana crude  found  in  the Northern Gulf of Mexico. Based on  results by 

Yang and Wang (1977) we derived a 3‐fraction composition of the oil:  

‐ 42% of "medium" carbon fractions, ranging from 810 to 940 g/m3, with a half‐life of 50hrs 

‐ 18% of "light" carbon fractions, ranging from 710 to 770 g/m3, with a half‐life of 10hrs 

‐ 40% of "heavy" carbon fractions, ranging from 980 to 1010 g/m3, with a half‐life of 250hrs 

 

2.5 ATMOSPHERIC FORCING  

 
The atmospheric patterns over  the Straits of Florida and  the exchanges between atmosphere 
and  ocean  control  the  seasonal  circulation  characteristics.  Two  general  seasons  are 
distinguished  in this area  (Lee et al., 2002; Kourafalou et al., 2006): “dry” season  (November‐
April) and “wet” season (May‐October). 
 
The winds follow a regular seasonal pattern: weak southeasterly (toward the northwest) winds 
and  daily  sea  breezes  in  the  wet  season  (especially  the  summer  months);  persistent 
northeasterly  (toward  the  southeast) winds  in  the  fall  transition;  and  the  regular passage of 
cold  fronts  causing  moderate  increases  in  wind  speed  and  a  clockwise  rotation  of  wind 
direction during the dry season (especially in the winter months). In general, the winds have a 
mean easterly (westward) component (southwestward in the dry season and northwestward in 
the wet season), being much lighter in the wet season. 
 
During  the hurricane  season  (summer–early  fall),  the persistent  southeasterly  tradewind and 
sea  breeze  pattern  can  be  interrupted  by  the  passage  of  tropical  storms,  often  resulting  in 
substantial increases in wind speed. 
 
Statistical analysis of surface meteorological data from C‐MAN buoy stations off South Florida 
(Peng et al., 1999) has  shown  that point data are  representative of  the monthly mean wind 
speed and direction over the Florida Straits, as the fields are fairly coherent and homogeneous. 
We have selected a characteristic location near the Cay Sal bank and have extracted time series 
of 3‐hourly wind vectors (shown in APP3) from the COAMPS atmospheric data set (description 
in APP1A). 
 
Figs 3.1‐3.4 (APP3) exhibit the seasonal variability, but also episodic events, such as hurricanes. 
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3. SEASONAL AND INTER‐ANNUAL VARIABILITY OF CURRENTS 

                                                                                                                                   
 

Seasonal mean currents over the “wet” (May – October) and “dry” (November – April) seasons 

have been computed from the high resolution hydrodynamic model archives (see section 2.1a 

and  APP1A  for model  attributes)  near  surface  and  at  300m  and  500m  depth.  Plots  for  all 

seasonal averages  (2004‐2010) are given  in APP4. The dry  season  calculations  start  from  the 

November  of  the  previous  year;  the  dry  season  of  2004  is  not  included  as  it  started  on 

November 2003, before the beginning of the model simulations on 1/1/2004. 

APP4 exhibits all seasonal plots, showing current direction and speed. The entire study domain 

(as  in  Fig.  A)  is  shown,  together  with  a  zoom  domain  around  the  Old  Bahama  Channel, 

surrounding the release location. 

As seen in Figs. 4.1‐4.13, a strong mean northward flow is evident within the Straits of Florida, 

namely the Florida Current (FC), the local branch of the Gulf Stream system. The large flows of 

the  FC  (reaching  2.5 m/s)  overwhelm  the  scale  of  the much  smaller  circulation  around  the 

coastal  regions  and within  the  channels  bordering  the  Bahamas.  Therefore,  for  clarity,  only 

vectors up to 1 m/s are shown; this does not bear any influence on the discussion of circulation 

variability.  

The northward flow of the FC is evident from the surface to the 500m depth, for all seasons and 

years. A branch wrapping around the Cay Sal Bank (and then continuing northward) is evident 

below the surface, guided by the bathymetry around the Cay Sal Bank and within the Santaren 

Channel. A counter‐current is formed near surface, flowing southward in the Santaren Channel, 

then  turning  southeastward  in  the Old  Bahama  Channel.  This  flow  exhibits  some  variability 

between  seasons and years and  is presented  in more detail  in Figs. 4.14‐4.20.  It  is generally 

stronger during  the wet  seasons  (when  velocities  reach ~60  cm/s). As near  surface  currents 

flow southeastward in the Old Bahama Channel, a westward branch develops (toward Cuba).  

APP5 exhibits examples of the variability in Florida Current (FC) position on both short and long 

time  scales. Fig. 5.1  (from Kourafalou and Kang, 2011)  shows model  computed Temperature 

and current velocity across a  section between South Florida and  the Bahamas at 25.5oN and 

over depths from the surface down to 200m, capturing the core of the FC. The dates are close 

to each other  (May 4, May 6,  June 2 and  June 4, 2004), matching data  surveys during  these 

periods and demonstrating that the FC regularly meanders in the Florida Straits. In general, the 

ability  of  the  model  to  capture  the  FC  meandering  has  been  successfully  evaluated  with 
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temperature observations along this section during 12 monthly cruises in 2004 (Kourafalou and 

Kang,  2011).  The  FC  remains  closer  to  the  Florida  coast  than  the  Bahamas. When  it  veers 

strongly westward, a return (southward) coastal flow along the Bahamas becomes evident (as 

on June 4, 2004). 

Fig.  5.2  shows  the  changes  in  Florida  Current  (FC)  position  from  north  to  south  (latitude 

variability 23 0N to 25 0N at two specific longitudes (81 0W and 80.5 0W). The index used for the 

marking  of  the  FC  position  is  based  on  the  calculation  of  the  20  0C  isotherm  at  150m  (as 

suggested  by  data  based  studies,  see  Lee  et  al.,  1995).  The  southward  spikes  at  81  0W, 

approaching the latitude of 23.5 0N indicate periods when the FC is near Cuba. The southward 

spikes at 80.5 0W, approaching the  latitude of 24 0N  indicate periods when the FC  is near the 

Cay Sal Bank. However, the sharp southward spikes that approach 23 0N (near day 300 in 2005, 

day 360 in 2006 and day 12 in 2007) are related to narrow flow regimes branching off the FC. 
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4. RESULTS AND DISCUSSION, LONG TERM SIMULATION (PART1) 

                                                                                                                            

         

4.0 LONG TERM (2004‐2010) SIMULATION 

 

We first employ the hydrodynamic archives for years 2004‐2010 to perform three long‐term (7‐

year) simulations with attributes given in Table 1. In these simulations, oil particles are released 

once a day, so that the daily variability in the ocean and atmosphere conditions is present. The 

goal of these simulations is to describe the evolution of an oil spill in any condition during the 

2004‐2010 period. This period  includes seasonal variations, but also more  rapid changes,  like 

the  changes  in  the  ambient  current,  typically  the  Florida  Current,  as well  as  the  effects  of 

hurricanes, especially  in  the  intense 2005  season. Hence,  the  statistics extracted  from  these 

simulations,  in terms of oil presence at the surface or along the coast, and time to reach the 

coasts,  represent  the  largest  variability  in  the  conditions  in which an oil  spill  from  the  study 

release  location may take place. These 7‐year simulations are also used to  identify periods of 

specific interest to be investigated in more details in Part 5, based on time series of oil reaching 

the various coastal zones in the study area (Task 4). 

From the three cases that have been modeled, one corresponds to the surface release scenario; 

two  correspond  to  the  seabed  release  scenarios  with  two  different  discharge  rates.  The 

discharge rate will affect the partition of oil between large and small oil droplets, and will also 

determine the depth of separation of the  initial  jet of mixed oil and gas  in  individual bubbles 

and droplets.  

The  surface  case  is  represented by  releasing 1500 oil particles per day. Consistently,  seabed 

high flow rate case is modeled by releasing 2000 oil particles per day, and seabed low flow rate 

is modeled by releasing 1000 particles per day. In addition, the distribution in oil droplet size is 

uniform in the case of surface and low flow rate, and not uniform in the case of the high flow 

rate. High flow rate is associated to a higher shear at the ejection of the oil from the well head, 

which  leads the oil to be atomized  in small droplets. This  is represented,  in our simulation of 

the high  flow  rate  case, by  setting  the proportion of oil droplets  smaller  than 100 m  three 

times higher than the proportion of oil droplets that are between 100 m and 500 m. 
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4.1 OIL LANDFALL CALCULATION 

 

The 7‐year simulation (from January 2, 2004 to December 31, 2010)  is composed of a total of 

2,556 individual daily oil spills of 90 days duration each, with a period of 60 days of spill and a 

period of 30 days of follow‐up. We derive a time series of oil landfall on coastline and reef areas 

by  regions  of  interest,  computed  as  the  frequency  of  daily  occurrence  scaled  by  the  total 

number of oil particles released per day  (which characterizes the magnitude of the spill). The 

simulated oil  is captured  in coastal polygons grouped  in seven  regions  (as shown  in Fig. 2.2). 

The  resulting  7‐years  time  series  are  used  to  select  the worst  case  scenarios  of maximum 

shoreline area oiled. This is accomplished by identifying times when the probability of landfall is 

at its maximum.  

 

4.2 OIL LANDFALL (surface release)  

 

APP6.1 exhibits time series plots of oil landfall for the surface simulations (Fig. D.1.1‐Fig. D.1.7) 

in seven selected regions of the study domain (Fig. 2.2). 

The results indicate that landfall is highly variable among regions. The northern coast of Cuba is 

continuously  impacted,  receiving ca. 20‐70% of  the daily oil discharge  (Fig. D.1.1). A seasonal 

cycle  is  detected  with  less  coastline  oiling  during  the  wet  season,  in  particular  during  the 

summer months (Fig. D.1.1).   The eastern Bahamas exhibit  less frequent hits at a much  lesser 

extent than Cuba, while the western Bahamas are relatively less affected (Figs. D.1.2‐D.1.3). The 

U.S. coastlines are sporadically hit by the oil spills with a magnitude  in Florida and the Florida 

Keys  similar  to  that of  the western Bahamas  (Figs. D.1.4‐D.1.6). There  seem  to be  a  reverse 

seasonal cycle from what we see in Cuba, with maximum oiling occurring during the wet season 

in the Florida coast (D.1.4). 

A  long‐term  event  of maximum  shoreline  area  oiled  occurs  from October  2009  to  February 

2010  in  Cuba  (Fig.  D.1.1).  For  the  Bahamas,  the  largest  impact  of  the  oil  occurred  on  the 

coastline of the eastern Bahamas during February of 2007 (Fig. D.1.2). For the U.S., the highest 

impact occurred on the southeastern Florida coast  in September of 2009.  In the Florida Keys, 

May  of  2004  exhibits  the  strongest  landfall  (Fig. D.1.6). Marine  reserves,  due  to  their  small 

sizes,  receive  relatively  low  amount  of  oil,  with  landfall  that  appears  decoupled  from  the 

predictions for the rest of the Bahamas.  
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4.3  OIL LANDFALL (seabed release ‐ low discharge rate) 

 

APP6.2 exhibits time series plots of oil landfall for the deep simulations with low flow rate (Fig. 

D.2.1‐Fig. D.2.7) in seven selected regions of the study domain (Fig. 2.2). 

The magnitude of the total landfall (all regions combined) from the deep spills is decreased by 

about 40% and 30 %  for  the high  flow  rate and  low  flow  rate  (see  section 4.3)  respectively, 

compared  to  the  surface  spill.  The most  striking  difference  between  surface  and  deep  spills 

simulations  is  the  sporadic  nature  of  landfall  in  the western  Bahamas  for  the  surface  spills, 

compared  to  frequent  oiling  for  both  deep  simulations  in  that  same  region,  the magnitude 

being higher for the high flow rate scenario. 

The  northern  coast  of  Cuba  is  impacted  at  all  times  (with  a minimum  in August‐September 

2008, Fig. D.2.1) and so are the western Bahamian coastlines, but to a significantly much lesser 

degree of two orders of magnitude  (Fig. D.2.3). The eastern Bahamas are subjected to higher 

but less frequent pulses of coastal oiling, with a decrease in magnitude through the years (Fig. 

D.2.2).  A  similar  trend  holds  for  the  northeastern  U.S.  coast  and  a  reverse  trend  holds  for 

Florida and  the Florida Keys, with a  large event during September‐October 2008  (Figs. D.2.4‐

D.2.6). Again,  the Bahamian Marine Reserves  receive  the  least  amount of oil  landfall due  to 

their small size, yet there  is an order of magnitude difference between the  low and high flow 

rate  simulations,  the  lower  rate  being  the  most  impacted  (Fig.  D.2.7  and  Fig.  D.2.14).  A 

relatively large event is evident between December 2009 and January 2010 (Fig. D.2.7).   
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4.4  OIL LANDFALL (seabed release ‐ high discharge rate) 

 

APP6.3 exhibits time series plots of oil landfall for the high flow rate (Fig. D.2.8‐ Fig. D.2.14) in 

seven selected regions of the study domain (Fig. 2.2). 

The magnitude of the total landfall (all regions combined) from the high discharge deep spill is 

decreased by about 10% from the low flow rate blowout simulation. Again, the northern shore 

of Cuba is constantly impacted, with daily variations between 15‐35% of the total oil discharged 

and a minimum  to  less  than 10% during October‐Novemember 2008  (Fig. D.2.8). The eastern 

and  western  Bahamas  receive  similar  magnitude  of  landfall  events,  with  a  large  peak  in 

October‐Novemeber of 2007, yet such events are more frequent in the western Bahamas (Fig. 

D.2.9‐D.2.10). Oil  landfall on  the east U.S. coastline appears seasonal, with a peak during  the 

end of the wet season, the highest one occurring in September‐October 2004 (Fig. D.2.11). The 

east coast of Florida and the Florida Keys follow similar trends with the least amount of landfall 

and a large event in September‐October 2008 (Fig. D.2.12‐D.2.13). Again, the Bahamian Marine 

Reserves receive the least amount of oil landfall due to their small size, yet there is an order of 

magnitude difference between the low and high flow rate simulations, the higher rate being the 

least impacted (Fig. D.2.7 and Fig. D.2.14). 
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4.5 PROBABILITY OF COASTLINE OILING  

 

The  probability  of  coastline  oiling  is  determined  by  calculating  the  percentage  of  particles 

landed on each polygon out of the total released particles over the 7 years from 2004 to 2010. 

Prob(i) = (Nparticle(i)/total number of particles)*100.0, 

               where ( i ) is polygon number from 1 to 68. 

Table 2 summarizes the shoreline oil statistics for the  long term simulation over 7 years from 

2004 to 2010, grouped by the seven regions of interest. Numbers represent the percentage of 

particles that landed, out of the total number of released particles.  

 

Table 2: Shoreline oil statistics for the long term simulation and for the 3 release cases: surface 

(sfc),  seabed  for  low discharge  rate  (sbd‐lr) and  seabed  for high discharge  rate  (sbd‐hr).  See 

description of MPAs (Marine Protected Areas) in App. 2. 
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4.5.1 Surface release case 

 

The probability of coastline oiling for the surface release simulation is given in APP6.4, Fig. D.4; 

see Fig. B for island names.  

There are some coastlines with no particles landed (in dark brown) mostly in Eastern Bahamas 

and Dry Tortugas. Some islands coastlines (from Long Island, Crooked Island, to Ragged Island, 

and around Acklins  Island)  in Eastern Bahamas have small probability of  less  than 0.1%. High 

probability  is  shown  along  the  northern  Cuban  coast,  especially  southeast  of  the  spill  site 

between 79.0oW and 78.2oW with 24.23% of the total released particles, and southwest of the 

spill site between 79.8oW and 79.0oW with 17.77% while no particles landed in the far western 

region (west of 82.2oW) of the northern Cuban coast (Fig. D.4).  

Table 2 summarizes the shoreline oil statistics for the long term surface release simulation over 

7  years  from  2004  to  2010  grouped  by  the  seven  regions  of  interest.  The  Northern  Cuba 

shoreline has a maximum probability 46.44%. Eastern U.S., Southeast Florida, Florida Keys and 

Western  Bahamas  have  small  probability  of  less  than  0.1%.  Especially,  there  is  no  particle 

landed  in  shorelines  around  Andros  in  Western  Bahamas.    Eastern  Bahamas  has  0.16% 

probability.  Bahamian MPAs  has  0%  probability  (9  particles  landed  out  of  total  number  of 

released particles over 7 years). 

 

4.5.2 Seabed release – low discharge rate case 

 

The probability of coastline oiling for the seabed release – low discharge rate case simulation is 

given in APP6.5, Fig. D.5; see Fig. B for island names.  

There are some coastlines with no particles landed (in dark brown) mostly in Eastern Bahamas 

and Dry Tortugas. Some  islands  coastlines  (from Crooked  Island  to Ragged  Island)  in Eastern 

Bahamas have small probability of less than 0.1%. High probability is shown along the northern 

Cuban coast, especially southeast of the spill site between 79.0oW and 78.2oW with 21.65% of 

the total released particles, and southwest of the spill site between 79.8.0oW and 79.0oW with 

8.06% while no particles  landed  in  the  far western  region  (west of 83.5oW) of  the northern 

Cuban coast (Fig. D.5). 
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Table 2  summarizes  the  shoreline oil  statistics  for  the  long  term  seabed  /  low discharge  rate 

simulation  over  7  years  from  2004  to  2010  grouped  by  the  seven  regions  of  interest.  The 

Northern Cuba shoreline has a maximum probability of 34.98%. Eastern U.S., Southeast Florida, 

and  Florida  Key  have  small  probability  of  less  than  0.1%. Western  Bahamas  has  0.14%  and 

Eastern Bahamas has 0.12%. Especially, shorelines around Andros in Western Bahamas have 0% 

probability (5 particles landed) and Bahamian MPAs has 0.00% probability (15 particles landed 

out of total number of released particles over 7 years). 

 

4.5.3 Seabed release – high discharge rate case 

 

The probability of coastline oiling for the seabed release – high discharge rate case simulation is 

given in APP6.6, Fig. D.6; see Fig. B for island names.  

There are some coastlines with no particles landed (in dark brown) mostly in Eastern Bahamas 

and Dry Tortugas. Some  islands coastlines  (from Crooked  Island  to Ragged  Island and around 

Acklins Island ) in Eastern Bahamas have small probability of less than 0.1%. High probability is 

shown along  the northern Cuban coast, especially southeast of  the spill site between 79.0oW 

and 78.2oW with 16.83% of the total released particles, and southwest of the spill site between 

79.8oW and 79.0oW with 5.82% while no particles  landed  in  the  far western  region  (west of 

83.0oW) of the northern Cuban coast (Fig. D.6).  

Table 2 summarizes the shoreline oil statistics for the long term seabed release / high discharge 

rate simulation over 7 years from 2004 to 2010 grouped by the seven regions of interest.  The 

Northern Cuba shoreline has a maximum probability of 27.26%. Eastern U.S., Southeast Florida, 

and Florida Keys have  small probability of  less  than 0.1%. Western Bahamas has 0.29% with 

most  of  them  landed  in North Great  Bahama  Bank while  Andros  has  0.00%  probability  (22 

particles  landed).  Eastern  Bahamas  has  0.11%  and  Bahamian MPAs  has  0%  probability  (41 

particles landed, representing  out of total number of released particles over 7 years). 
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4.6 SHORELINE EXPOSURE TO OIL (surface release) 

APP6.7 contains maps displaying which shorelines would be oiled in minimum time and average 

time  for  the  surface  release  simulation  (Figs.  D.7.1‐D.7.2);  see  Fig.  B  for  island  names.  The 

minimum  time  to  shoreline  is  determined  by  calculating  the  95th  percentile  of  the  time 

sequence  from  longest  time  to  shortest  time. Time  ranges below  refer  to  sub‐regions within 

each of the polygon groups given in Table 2.1. 

The northern Cuban coast shoreline, especially between 79.8.0oW and 77.5oW has the potential 

of  becoming  oiled  in  the  shortest  time  with  a  minimum  time  of  under  2  days  with  high 

probability of 24.23% (1 day)  in southeast of the spill site and 17.77% (1 day)  in southwest of 

the spill site, out of the total number of released particles  (Fig. D4 and D7.1). Potential areas 

with a minimum time of 2‐5 days are the western side of the high probability area to 81.5oW 

(2.8 to 4.1 days) and the eastern side of the high probability area to 76.8oW (4 days). Regions 

with a minimum time of 5‐15 days are: east of 76.8oW (7.7 to 13.2 days), the region between 

82.3oW and 81.5oW along  the northern Cuban  coast  (6.7 days), Southeast Florida  (6.9 days), 

Florida Keys  (10.6 days)  and  the  region  around Bimini  Island  in Western Bahamas  (7.1  ‐13.3 

days).  Regions with  a minimum  time  of  15‐30  days  are: Bahamian  shorelines  around Abaco 

Island  in  the Western  Bahamas  region  (15.7  to  16.9  days)  and  shorelines  from  Long  Island, 

Crooked  Island  (26.1 days), and  to Ragged  Island  (20.3 days)  in  the Eastern Bahamas  region. 

Shorelines around Acklins  Island  in the Eastern Bahamas region have a minimum time of 30.7 

days with a low probability of less than 0.1%. 

In terms of average time to reach the shoreline, the region between 79.8oW and 77.5oW along 

the northern Cuban coast has an average time of 1.9 to 4.2 days (Fig. D7.2). Starting from this 

region closest  to  the spill site,  regions  to both directions  (westward and eastward) along  the 

northern Cuban coast have longer average time to reach the shoreline: 6.7 days in west and 9.3 

days in east (within the 5‐10 day range, green color), 11.3 to 15.1 days in west and 11.1 days in 

east (within the 10‐20 day range, yellow color) and 20.6 days for the Southeast Cuban corner 

(within  the  20‐30  day  range,  orange  color).  Eastern U.S.  far  away  from  the  spill  site  has  an 

average time of more than 30 days  (34.4 days, red color) north of 32.5oN, decreasing to 24.4 

days (20‐30 day range, orange color) between 28oN and 32.5oN. Southeast Florida (16 days) and 

Florida Keys (16.1 days) fall in the 10‐20 day range (in yellow). The region around Bimini Island 

in the Western Bahamas region has an average time of 11.6‐19 days (10‐20 day range, yellow 

color). Shorelines around Abaco Island in the Western Bahamas region have an average time of 

21.4‐27.7 days  (20‐30  day  range, orange  color).  Shorelines  from  Long  Island, Crooked  Island 

(28.8 days), and to Ragged  Island  (28.7 days)  in the Eastern Bahamas region have an average 

time of more than 20‐30 days (orange color). 
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4.7 SHORELINE EXPOSURE TO OIL (seabed release ‐ low discharge rate) 

 

APP6.8 contains maps displaying which shorelines would be oiled in minimum time and average 

time for the seabed release / low rate simulation (Figs. D.8.1‐D.8.2); see Fig. B for island names. 

The minimum  time  to  shoreline  is determined by  calculating  the 95th percentile of  the  time 

sequence  from  longest  time  to  shortest  time. Time  ranges below  refer  to  sub‐regions within 

each of the polygon groups given in Table 2.1. 

The northern Cuban coast shoreline, especially between 79.8oW and 78.2oW has the potential 

of  becoming  oiled  in  the  shortest  time  with  a  minimum  time  of  under  2  days  with  high 

probability of 21.65% in southeast of the spill site (1.1 days) and 8.06% in southwest of the spill 

site (1.1 days) out of the total number of released particles (Fig. D5 and D8.1). Potential areas 

with a minimum time of 2‐5 days are the western side of the high probability area to 80.5oW 

(2.6 days) and the eastern side of the high probability area to 77.5oW (2.8 days). Regions with a 

minimum  time of 5‐15 days are: east of 77.5oW  to 75.5oW  (6.2 days  to 9.1 days),  the  region 

between 82.3oW and 80.5oW along the northern Cuban coast (6.4 to 14.1 days), south of 33oN 

along  the  Eastern U.S.  shoreline  (10.4  days),  Southeast  Florida  (6.4  days),  Florida  Keys  (6.1 

days), the region around Bimini Island along the western Great Bahama Bank (9.2 to 12.5 days) 

and south of Grand Bahama Island (14.4 days) in the Western Bahamas region. Some Bahamian 

shorelines  around Andros  Island  (18  days)  and Abaco  Island  (18.9  days  and  19  days)  in  the 

Western Bahamas region fall in the 15‐30 days range with a probability of less than 0.1%. 

In terms of average time to reach the shoreline, the region between 79.8oW and 78.2oW along 

the northern Cuban coast has an average time of 3.3 to 3.7 days (Fig. D8.2). Starting from this 

region closest  to  the spill site,  regions  to both directions  (westward and eastward) along  the 

northern Cuban coast have longer average time to reach the shoreline: 7.4 days in west and 7.3 

days in east (within the 5‐10 day range, green color), 14.7 days in west and 16.3 to 19.9 days in 

east (within the 10‐20 day range, yellow color), and 22.2 to 27.5 days in west and 24.7 days in 

east (within the 20‐30 day range, orange color). Eastern U.S. far away from the spill site has an 

average time of more than 30 days (31 days, red color) north of 33oN, decreasing to 22.7 days 

(20‐30 day  range, orange color)  further  south  (28oN‐33oN). Southeast Florida  (18.5 days) and 

Florida Keys (17.9 days) fall in the 10‐20 day range (in yellow). Most shorelines in the Western 

Bahamas have an average time of 20.7 to 27.6 days (within the 20‐30 day range, orange color).  
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4.8 SHORELINE EXPOSURE TO OIL (seabed release ‐ high discharge rate) 

 

APP6.9 contains maps displaying which shorelines would be oiled in minimum time and average 

time  for  the  seabed  release  /  high  rate  simulation  (Figs.  D.9.1‐D.9.2);  see  Fig.  B  for  island 

names. The minimum time to shoreline  is determined by calculating the 95th percentile of the 

time  sequence  from  longest  time  to  shortest  time.  Time  ranges  below  refer  to  sub‐regions 

within each of the polygon groups given in Table 2.1. 

The northern Cuban coast shoreline, especially between 79.8oW and 78.2oW has the potential 

of  becoming  oiled  in  the  shortest  time,  with  a minimum  time  of  under  2  days  with  high 

probability of 16.83% in the southeast of the spill site (1.1 days) and 5.82% in the southwest of 

the spill site (1.1 days) out of the total number of released particles (Fig. D6 and D9.1). Potential 

areas with a minimum  time of 2‐5 days are  the western  side of  the high probability area  to 

80.5oW  (20.6  days)  and  the  eastern  side  of  the  high  probability  area  to  77.5oW  (2.8  days). 

Regions with a minimum time of 5‐15 days are: east of 77.5oW to 75.5oW (6.4 to 9.5 days), the 

region between 81.5oW and 80.5oW along the northern Cuban coast (6.2 days), south of 33oN 

along  the  Eastern U.S.  shoreline  (10.2  days),  Southeast  Florida  (6.3  days),  Florida  Keys  (6.3 

days),  the  region  around  Bimini  Island  along  the western Great  Bahama  Bank  (12.3  to  14.1 

days)  and  south of Grand Bahama  Island  in  the Western Bahamas  region  (11.9 days).  Some 

Bahamian shorelines around Andros  Island (17.1 days) and Abaco  Island (16.4 to 20.8 days)  in 

the Western Bahamas region have a minimum time in the 15‐30 day range with a probability of 

less than 0.1%. 

In terms of average time to reach the shoreline, the region between 79.8oW and 78.2oW along 

the northern Cuban coast has an average time of 3.2 to 3.7 days (Fig. D9.2). Starting from this 

region closest  to  the spill site,  regions  to both directions  (westward and eastward) along  the 

northern Cuban coast have longer average time to reach the shoreline: 7.9 days in west and 7.6 

days  in east  (within the 5‐10 day range, green color), 15.7 days  in west and 17.7 days  in east 

(within the 10‐20 day range, yellow color), and 24.4 to 24.8 days in west and 21.5 to 26.7 days 

in east (within the 20‐30 day range, orange color). Eastern U.S. far away from the spill site has 

an average time of more than 30 days (31.9 days, red color) north of 33oN, decreasing to 23.9 

days (20‐30 day range, orange color) further south (28oN‐33oN). Shorelines around Bimini Island 

(20.8 to 24.7 days) and Little Bahama Bank (25.3 to 26.4 days) in the Western Bahamas region 

have  an  average  time  of  20‐30  days  (in  orange).  Shorelines  around  Abaco  Island  have  an 

average time of 30.1 days (in red).  
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4.9 OIL ON SEA SURFACE  

 

The 7‐year simulation  is split  into  individual oil spills of 90 days duration, with a period of 60 

days of oil release and a period of 30 days of follow‐up. For each of these 90‐day oil spills, we 

derive  a map  showing  the maximum  extent  of  the  sheen  during  the  individual  event.  The 

statistics derived  from all of  these oil  spills  show  the probability of presence of  sheen of oil 

during an oil spill of 90‐day duration.  

 

4.9.1 Surface release case  

 

Figure D.10 (APP6.10) shows the resulting map of probability of oil presence at the surface for 

the  surface  release  simulation;  a  10%  threshold  is  employed.  The  area  with  the  highest 

probability of oil presence extends south of the release point,  in the deep part of the channel 

between Cuba and  the Great Bahama Bank. This area extends with an East‐West orientation 

along the Cuban coast; the extension  is comparable  in both directions. The part of the Cuban 

coast  directly  facing  the  release  point  is  very  exposed  to  oil  presence.  The  oil  spill  has  3 

directions  for  extension:  to  the  east  in  the  channel  formed  between  Cuba  and  the  Great 

Bahama Bank, to the west between Cuba and Cay Sal Bank, and to the North within the Gulf 

Stream  flow.  This  latter  branch  is  the  one  entraining  the  oil  the  furthest  away,  the  area  of 

lowest probability (10‐25%) reaching Southeast Florida, but then staying offshore from the shelf 

break  till  ~32°N.  The  largest  probabilities  of  oil  presence  (50%  or  higher)  remain  confined 

around the release point and extending between 80.50°W and 77°W along the Cuban coast. In 

particular,  no  island  of  the  Bahamian  archipelago  outside  the  Cay  Sal  Bank  area  has  a 

probability of being affected by oil landfall reaching the 10% threshold. 

 

4.9.2 Seabed release – low discharge rate case 

 

Figure D.11 (APP6.11) shows the resulting map of probability of oil presence at the surface for 

the seabed release / low discharge rate simulation; a 10% threshold is employed. The area with 

the highest probability of oil presence extends south of the release point,  in the deep part of 

the channel between Cuba and the Great Bahama Bank. This area extends with an East‐West 
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orientation along the Cuban coast, with a preferred direction toward the East. The part of the 

Cuban coast facing the release point and extending eastward to 77.50°W is very exposed to oil 

presence. The oil spill has 2 main directions  for extension:  to  the east  in  the channel  formed 

between Cuba and the Great Bahama Bank, and to the west between Cuba and Cay Sal Bank. A 

3rd direction is also noticed between Cay Sal and the Great Bahama Bank, but it shows smaller 

probability  of  presence.  The  largest  probabilities  of  oil  presence  (50%  or  higher)  remain 

confined  in  the  channel between Cuba  and  the Great Bahama Bank  and extending between 

80.50°W and 76.50°W along the Cuban coast.  In particular, no U.S. coastline and no  island of 

the Bahamian archipelago outside the Cay Sal Bank area have a probability of being affected by 

oil landfall reaching the 10% threshold. 

 

4.9.2 Seabed release – high discharge rate case 

 

Figure D.12 (APP6.12) shows the resulting map of probability of oil presence at the surface for 

the seabed release / high discharge rate simulation; a 10% threshold is employed. The area with 

the highest probability of oil presence extends south of the release point,  in the deep part of 

the channel between Cuba and the Great Bahama Bank. This area extends with an East‐West 

orientation along the Cuban coast, with a clear preferred direction toward the East. The part of 

the Cuban coast facing the release point and extending eastward to 76.50°W is very exposed to 

oil  presence.  The  oil  spill  has  3  directions  for  extension:  to  the  east  in  the  channel  formed 

between Cuba and the Great Bahama Bank, to the west between Cuba and Cay Sal Bank, and 

between  Cay  Sal  and  the  Great  Bahama  Bank.  This  latter  direction  shows  the  smallest 

probability  of  oil  presence  and  reaches  a  small  part  of  the  Florida  coastline.  The  largest 

probabilities of oil presence (50% or higher) remain close to the release point in the westward 

and  northward  branches,  reaching  80.50°W  and  24.50°N;  in  the  eastward  direction  high 

probability reaches 76°W along the Cuban coast. Despite this preferred eastward extension, no 

island of  the Bahamian archipelago outside  the Cay  Sal Bank area has a probability of being 

affected by oil landfall reaching the 10% threshold. 
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4.10 DISCUSSION OF LONG TERM SIMULATION (Part1) 

 

The evolution of the spreading of oil particles from the surface and seabed release cases shows 

a large influence of the bathymetry of the area surrounding the Bahamas Petroleum Company 

release  point.  The  oil  initially  extends  in  the  channel  between  Cuba  and  the Great  Bahama 

Bank. Since the latter is wider compared to the narrow Cuban shelf, it prevents most of the oil 

from reaching  the majority of  the Bahama  islands, whereas on  the other hand, Cuba  is really 

vulnerable to an oil spill from the chosen release location.  

West  of  the  release  point,  oil  at  the  surface  favors  extension  along  the  Cuban  coast,  but  a 

significant  part  also  tends  to  extend  northward.  This  wider  meridional  extension  is  made 

possible by  the presence of deeper  topography. The most northward extension  is associated 

with the entrainment of the oil by the Florida Current – Gulf Stream system. This entrainment is 

stressed by the northwestward winds usually prevalent  in the wet season. Through the wind‐

induced drift, this wind pattern pushes oil away from Cuba toward the oceanic current system.  

This explains how the Eastern U.S. and Florida coastlines tend to be more impacted during the 

wet season (see Figures D.1.4, D.1.5, D.2.4, D.2.5, D.2.11, and D.2.12).  

East of the release point, oil at the surface is mainly entrained by episodes of eastward surface 

currents, and  is not  supported by  the dominant westward winds. Hurricanes  seem  to have a 

noticeable effect only when they are directly over the zone around the release location, as was 

the  case  for Wilma  in  September  2005, which  resulted  in  pushing  oil  toward  the Western 

Bahamas (Figure D.1.3). Other hurricanes have a more marginal effect, mainly because the oil 

spill usually has a short spatial extension between the Great Bahama Bank and Cuba, with large 

quantities of oil reaching Cuba  in a short  time, so  that  there  is  little oil  to be affected by  the 

passage of a hurricane. The impact of a hurricane on an oil spill is very sensitive to the location 

of the source of the spill. For example, simulations with a spill originating in the Cay Sal region 

(not shown), which leads to the entrainment of large quantities of oil by the Gulf Stream, reveal 

that  during  the  passage  of Wilma  in  October  2005  the  oil  was  dispersed  on  larger  scale, 

affecting the northern Bahamas. 

The  surface  and  the  two  seabed  release  cases  also  allow  for  analyzing  the  effects  of  the 

discharge  rate  and  the  depth  of  release.  In  the  case  of  the  surface  release  (Fig. D.10),  the 

extension of the spill toward the north is favored, due to the direct entrainment by the surface 

currents  and  the wind‐induced  drift.  The  area  of  highest  probability  of  oil  presence  is  less 

extended  in  the East‐West direction, because of  the dispersion effect of  the surface currents 

and  the wind‐induced drift. On  the other hand, both  seabed  release  cases  (Figs. D.11‐ D.12) 
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show a more  limited northward extension of  the oil spill, but a more pronounced one  in  the 

East‐West direction, especially toward the East. This can be attributed to the displacement of 

medium size particles at depth, in the East‐West direction, before they emerge at the surface. 

Deep  currents  seem  to  enhance  eastward  entrainment  of  the  oil  droplets,  as  seen  by  the 

further eastward extension of the area of high probability of oil presence in the seabed release 

cases  compared  to  the  surface  case  (See  Figures  D.10,  D.11  and  D.12).  The  impact  of 

topography on the displacement of oil droplets before they emerge is stronger than when they 

are at the surface: in the seabed release / high rate case, the probability of oil presence is more 

intense in the channel between Cay Sal Bank and the Great Bahama Bank than on Cay Sal Bank 

itself  (Figure  D.12),  whereas  it  was  not  the  case  for  the  surface  release  (Figure  D.10). 

Continental shelf breaks are a natural guideline for deep currents and deep entrainment of oil, 

while they shield the shelf areas  from oil reaching the coastlines, as seen by the signature of 

higher probability of oil presence along the Great Bahama Bank shelf break near Cay Sal (Figure 

D.11). The difference  in the discharge rate between the two seabed release cases shows that, 

unsurprisingly,  the  high  rate  case  has  larger  areas  of  high  probability  of  oil  presence  at  the 

surface. 
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5. RESULTS AND DISCUSSION, INDIVIDUAL SCENARIO SIMULATIONS 

(PART2)                                                                                                                              

                                                                                                                                   

5.0 TEST CASE STUDIES  

 

Test  Case  studies  have  been  selected  for  targeted  scenario  simulations,  one  group  for  the  surface 

release, and one group for the seabed / high flow rate deep release. The choices and their criteria are 

outlined below. 

For the surface release Case studies: 

∙ Case B1: Situation with shortest time of oil to shore: February 2009, associated with an 

episode of several days of fast entrainment of oil toward Cuba. 

∙ Case  B2:  Situation  with maximum  shoreline  area:  September  2008,  associated  with 

entrainment of oil on the Eastern U.S. and Florida coastlines. 

∙ Case B3: Hurricane Wilma case: October 2005. 

For the seabed release Case studies: 

∙ Case B4: Situation with shortest time of oil to shore: January 2010, associated with an 

episode of several days of fast entrainment of oil toward Cuba and the largest quantities 

reaching that coast. 

∙ Case  B5:  Situation  with  maximum  shoreline  area:  October  2007,  associated  with 

entrainment of oil on the Eastern and Western Bahamas coastlines. 

∙ Case B6: Situation with maximum volume of oil entrained  in the water column: August 

2006, when the quantity of oil below the surface is at its peak. 

The number of particles released for the Task 4 simulations is proportional to the flow rate. For 

the surface release simulations, 1500 particles are released every 2 hours  (flow rate of 2,400 

m3/day)  for  30  days  and  the  resulting  spill  is  followed  for  another  30  days.  For  the  seabed 

release simulations 2000 particles are released every 2 hours (flow rate of 3,200 m3/day) for 60 

days and the resulting spill  is followed for another 30 days. This high frequency release allows 

for taking into account the sudden changes in current and atmospheric conditions. 
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5.1 PROBABILITY DENSITY DISTRIBUTION OF THE OIL AT THE SURFACE (upper 

20m) 

 

The time integrated probability density distribution of the oil at the surface is computed using a 

Probability Density  Function  (PDF), which provides  a metric  to evaluate  the overall dispersal 

pattern of surface oil during the entire simulation period and the frequency of occurrence of oil 

in a given location over an advection time period (T). The PDF is thus defined as the cumulative 

number of oil particles found in a unit area (i) at each time interval (t), normalized by the total 

number of oil particles in the upper 20 meters at each time interval (t): 

 

PDF = ∑(i,t)(number of particles in a unit area /total number of oil particles)*100.0, 

 

where  (i)  is  the  index  of  each  bin with more  than  1  oil  particle  over  the  spill  period.    The 

sampled space is divided in bins of equal size (0.05o by 0.05o or a unit area of about 20 km2) and 

the  frequency  of  particles  passing  in  each  bin  is  computed  for  a  given  advection  time  (T), 

corresponding to the spill duration and follow up period. The total number of surface particles 

accrues oil particles in the upper 20 meters, rejecting those evaporating or making landfall. 

 

5.1.1 Surface release /CASE B1 

 

Two‐dimensional map of probability density distribution of the oil at the surface (upper 20m) is 

shown in Fig. D.13, APP7.1. 

The highest probability is shown toward the Cuban coast, south of the spill site. From the high 

probability area the surface oil spreads both eastward and westward along the Cuban coast. It 

has wide spread of small probability westward over the Cay Sal Bank, with a narrow northward 

pathway along  the Great Bahama Bank. The area of oil  spreading  is  limited by  the dominant 

southwestward winds that push most of the surface oil directly onto the Cuban coasts. 
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5.1.2 Surface release /CASE B2 

 

Two‐dimensional map of probability density distribution of the oil at the surface (upper 20m) is 

shown in Fig. D.14, APP7.2. 

The highest probability is shown toward the Cuban coast, south of the spill site. From the high 

probability  area  more  surface  oil  spreads  eastward  along  the  Cuban  coast,  with  a  small 

probability area extending further eastward, toward the Eastern Bahamas. To the west, the oil 

has a small probability of wide spreading over the Cay Sal Bank, with an extended northward 

pathway  in the Florida Strait, reaching to the Southeast Florida and further north the Atlantic 

Interior. 

 

5.1.3 Surface release /CASE B3 

 

Two‐dimensional map of probability density distribution of the oil at the surface (upper 20m) is 

shown in Fig. D.15, APP7.3. 

The highest probability is shown toward the Cuban coast, south of the spill site. From the high 

probability  area,  surface  oil  spreads  eastward  along  the  Cuban  coast.  Another  part  flows 

northward over  the Great Bahama Bank  and  a  third  branch  flows  toward  the Cay  Sal Bank. 

Smaller probability areas have a wide spread over Cay Sal Bank, with a northward pathway to 

the north with a slight overflow onto the Great Bahama Bank and to the west of Cay Sal Bank, 

along  the Cuban coast. An eastward branch of  small probability also extends eastward along 

the Cuban coast. 

 

5.1.4 Seabed release /CASE B4  

 

Two‐dimensional map of probability density distribution of the oil at the surface (upper 20m) is 

shown in Fig. D.16, APP7.4. 

The highest probability is shown toward the Cuban coast, south and southeast of the spill site. 

Within the high probability area, surface oil tends to spread eastward along the Cuban coast, 
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with a secondary high probability branch also extending along the Cuban coast, but westward. 

A small probability exists for westward and northward extension, toward the Atlantic Interior. 

The area of small probability is notably larger than for the surface release cases. This is due to 

the larger amplitude of the spill, which has a higher flow rate, and to the duration of the spill, 

which  lasts 60 days  in the seabed release cases, compared to 30 days  for the surface release 

cases. These differences  compensate  the  fact  that  some oil  remains at depth  in  the  sea bed 

release case for seabed release simulations, and more oil has a chance of being advected away 

from the release site. Several interesting patterns exist with small probability, shown as a broad 

intrusion  through  the North Province Channel  reaching  Eleuthera  Island  in  Eastern Bahamas 

(76oW and 26oN), a broad overflow of the northward branch eastward over the Great Bahama 

Bank and Little Bahama Bank, and an eastward broad  spread along  the Cuban coast. Coastal 

areas  along  the  Eastern U.S.,  Southeast  Florida,  and  Florida  Keys  are  not  affected  from  the 

surface oil spread. 

 

5.1.5 Seabed release /CASE B5  

 

Two‐dimensional map of probability density distribution of the oil at the surface (upper 20m) is 

shown in Fig. D.17, APP7.5. 

The highest probability is shown toward the Cuban coast, south and southeast of the spill site. 

Within the high probability area more surface oil spreads eastward along the Cuban coast, with 

secondary branches westward along  the Cuban coast and a northeastward overflow over  the 

Great  Bahama  Bank.  To  the  west,  a  small  probability  exists  to  reach  the  Atlantic  Interior. 

Additional interesting patterns of small probability are shown as a broad intrusion through the 

North Province Channel reaching the south of Abaco Island, a narrow overflow eastward onto 

the eastern Great Bahama Bank (by the northward branch), broad coverage over Little Bahama 

Bank, and eastward broad spreading along the Cuban coast. The Florida Keys and Coastal areas 

north  of  30oN  (along  the  Eastern  U.S.)  are  not  affected  from  the  surface  oil  spread, while 

coastal areas south of 30oN  (Southeast Florida) exhibit small probability to be exposed to the 

surface oil spread. The area of small probability  is notably  larger  than  for  the surface release 

cases (see comments in section 5.4). 
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5.1.6 Seabed release /CASE B6  

 

Two‐dimensional map of probability density distribution of the oil at the surface (upper 20m) is 

shown in Fig. D.18, APP7.6. 

The highest probability is shown toward the Cuban coast, south and southeast of the spill site. 

Within  the high probability area,  surface oil  spreads both eastward and westward along  the 

Cuban coast. An area of  small probability  reaches  the Atlantic  Interior. Additional  interesting 

patterns with small probability are shown as narrow overflow eastward over the eastern Great 

Bahama Bank (by the northward branch), broad coverage over Little Bahama Bank, and a wide 

eastward tail along the Cuban coast. As opposed to previous SEABED RELEASE cases, there is no 

continuous  intrusion  through  the North Province Channel with  sporadic  surface oil presence. 

Coastal areas north of 29oN along the Eastern U.S., south of 27oN along the Southeast Florida 

and the Florida Keys are not affected from the surface oil spread, while coastal areas south of 

29oN  along  the  Eastern  U.S.  and  Southeast  Florida  to  27oN  are  exposed  to  the  surface  oil 

spread. The area of small probability is notably larger than for the SURFACE RELEASE cases (see 

comments in section 5.4). 
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5.2 CALCULATION OF INTERACTION OF OIL SLICKS WITH LAND WITH TIME  

 

 

6‐hourly outputs of the 60‐day simulation are used to derive  instantaneous concentrations of 

oil  at  the  surface  (g/m2), based on  the  flow  rate  and  the number of particles  released.  This 

concentration is used to derive oil thickness at the surface (µm, based on NRC, 1985, see Table 

3) in 0.05° squares. Thickness smaller than 0.05 m is not shown.  

 

 

Table 3: Oil thickness (microns in g/m2), based on NRC (1985). 

 

MINIMUM 

µm = (g/m2) 

MAXIMUM

µm = (g/m2) 

APPEARANCE 

ON WATER SURFACE 

0.05  0.2  Colorless and silver 
sheen 

0.2  0.8  Rainbow sheen1 

1  4  Dull brown sheen 

10  100  Dark brown sheen 

1000  10,000  Black oil 
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Fig.  C:  Study  domain  and  bathymetry  contours  used  in  the  plots  and  animations  of APP7.7‐

APP7.12. 
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5.3 INTERACTION OF OIL SLICKS WITH LAND WITH TIME (surface release/CASE 

B1) 

 

The  animation presenting  the  time  evolution  of  the  surface  slick  and  its  thickness, between 

February 1st and April 2, 2009, during an episode of short time of oil to shore, is included as File 

D19  (APP7.7).  Figure  D19  (APP7.7)  shows  snapshots  extracted  from  the  animation  and 

illustrating the evolution of the slick for the considered scenario. The bathymetry contours used 

in Figures D.19‐D.24 are shown in Fig. C. 

In the first week after the beginning of the spill, the oil  is directly advected toward the Cuban 

coast, with typical time of less than a day. Mid‐February, a tongue of oil is advected westward 

along  the Cuban coasts. Part of  it  then migrates  to  the north between Cay Sal Bank and  the 

Great Bahama Bank, where it dissipates through evaporation. In March, after the end of the oil 

release on March 2, the final slick extends to the east, but it quickly disappears from the surface 

of the sea, after being pushed onto the Cuban coastline or evaporated.  

 

5.4 INTERACTION OF OIL SLICKS WITH LAND WITH TIME (surface release/CASE 

B2) 

 

The  animation presenting  the  time  evolution  of  the  surface  slick  and  its  thickness, between 

September 1st and October 31, 2008, during an episode of large shoreline affected, is included 

as File D20  (APP7.8). Figure D20  (APP7.8) shows snapshots extracted  from the animation and 

illustrating the evolution of the slick for the considered scenario. The bathymetry contours used 

in Figures D.19‐D.24 are shown in Fig. C. 

In  the  first week after  the beginning of  the spill,  the  initial slick extends  toward  the east and 

strongly affects  the Cuban  coastline.  It  then  reverses  to  the northwest and  follows  the  shelf 

edge along  the Great Bahama Bank. Between mid and  late September,  this  large slick  is split 

into many smaller ones, some of them being entrained by the Florida Current and affecting the 

Southeast Florida and Eastern U.S. coasts at Cape Canaveral (~27°N). By the end of September, 

the spread  from  the  release point  is directed  toward  the east, and  the oil quickly disappears 

from  the  surface  after  the end of  the oil  release on October 1st,  after having evaporated or 

made landfall on Cuba. 
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5.5 INTERACTION OF OIL SLICKS WITH LAND WITH TIME (surface release/CASE 

B3) 

 

The  animation presenting  the  time  evolution  of  the  surface  slick  and  its  thickness, between 

October 1st and November 30, 2005, during Hurricane Wilma, is included as File D21 (APP7.9). 

Figure  D21  (APP7.9)  shows  snapshots  extracted  from  the  animation  and  illustrating  the 

evolution  of  the  slick  for  the  considered  scenario.  The  bathymetry  contours  used  in  Figures 

D.19‐D.24 are shown in Fig. C. 

During the first days following the beginning of the spill, the main slick extends to the east. A 

burst of northward winds pushes  it onto  the Great Bahama Bank, but  the oil slick eventually 

does not make  landfall on Andros  Island, and retracts back to the channel between Cuba and 

the Great Bahama Bank. Later in October, the main slick extends westward, under the influence 

of dominant winds. On October 25, Hurricane Wilma passes over Florida, coming from the Gulf 

of Mexico and going northeastward.  Its cyclonic winds strongly push  this slick  to  the east, by 

more  than  100  km  in  one  day.  On  October  26,  part  of  the  slick  overflows  onto  the  Great 

Bahama  Bank,  but  no  oil  eventually makes  landfall  on Western  Bahamas,  except  for  Bimini 

Islands  that  are hit by  the  incoming oil.   After  the passage of Wilma,  the main  slick quickly 

disappears at  the surface, as does the slick close  to  the release point after  the end of  the oil 

release on October 31. Despite the presence of Hurricane Wilma and its impact on the surface 

oil slick, Cuba is still the main coastline affected by the spill. 

 

5.6 INTERACTION OF OIL SLICKS WITH LAND WITH TIME (seabed release/CASE 

B4) 

 

The  animation presenting  the  time  evolution  of  the  surface  slick  and  its  thickness, between 

January 1st and April 1st, 2010, during an episode of short time of oil to shore, is included as File 

D22  (APP7.10).  Figure  D22  (APP7.10)  shows  snapshots  extracted  from  the  animation  and 

illustrating the evolution of the slick for the considered scenario. The bathymetry contours used 

in Figures D.19‐D.24 are shown in Fig. C. 

During the first two weeks, the surface slick extends to the east, and strongly affects the Cuban 

coastlines.  Early  February,  the main  slick  starts  to  reverse,  while  a  rather  large  slick  stays 
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between  Cuba  and  the  Great  Bahama  Bank  between  76  and  77°W. Mid‐February,  isolated 

surface slicks are seen to form west of the release point and along Cay Sal Bank, many of which 

stay between Cay Sal Bank and the Great Bahama Bank. At the end of the oil release, on March 

2nd, the main slick  is again to the east, but small slicks are also seen to be advected westward 

along  the  Cuban  coasts.  Two weeks  later,  the  last  surface  slicks  are  isolated  around  76°W 

between Cuba and the Great Bahama Bank. 

 

 

5.7 INTERACTION OF OIL SLICKS WITH LAND WITH TIME (seabed release/CASE 

B5) 

 

The  animation presenting  the  time  evolution  of  the  surface  slick  and  its  thickness, between 

October 1st and December 30, 2007, during an episode of export of oil  far  from  the  release 

point, is included as File D23 (APP7.11). Figure D23 (APP7.11) shows snapshots extracted from 

the  animation  and  illustrating  the  evolution  of  the  slick  for  the  considered  scenario.  The 

bathymetry contours used in Figures D.19‐D.24 are shown in Fig. C. 

During  the  first week,  the main  slick  is  directed  toward  the  east. Mid‐October,  a  burst  of 

northward winds pushes the main slick onto the Great Bahama Bank. That slick reaches small 

reef islands that are part of the Eastern Bahamas, but does not make landfall on main islands. It 

then retracts slowly into the channel between Cuba and the Great Bahama Bank. The main slick 

is  dominantly  extending  eastward,  with  short  episodes  of  reversal  to  the  west.  At  several 

episodes during  the  event, but especially  in  late November,  isolated  slicks  are  seen  to  form 

between Cay Sal Bank and the Great Bahama Bank. These slicks affect the Bimini Islands in the 

Western Bahamas, and some of them are advected to the north by the Gulf Stream. After the 

end  of  the  oil  release,  on  November  30,  the  oil  quickly  disappears  from  the  surface  after 

evaporating or making  landfall,  essentially on Cuban  coasts.  The  last  significant  slicks  at  the 

surface are seen along Cuba east of the release point. 
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5.8 INTERACTION OF OIL SLICKS WITH LAND WITH TIME (seabed release/CASE 

B6) 

 

The  animation presenting  the  time  evolution  of  the  surface  slick  and  its  thickness, between 

August 1st and October 30, 2006, during an episode of large volume of oil in the water column, 

is  included as  File D24  (APP7.12).  Figure D24  (APP7.12)  shows  snapshots extracted  from  the 

animation  and  illustrating  the  evolution  of  the  slick  for  the  considered  scenario.  The 

bathymetry contours used in Figures D.19‐D.24 are shown in Fig. C. 

During the first week of the spill, the main slick is directed to the west, but it then reverses to 

the east on mid‐August. Early September, a sudden burst of northward winds starts to push oil 

over the Great Bahama Bank, but the slick quickly goes back toward the channel between Cuba 

and  the Great Bahama Bank. The main  slick  remains  toward  the east  throughout  the event, 

with short episodes of  reversal  to  the west, as seen  in  late September. Late September also, 

isolated slicks are seen to briefly form between Cay Sal Bank and the Great Bahama Bank. After 

the end of the oil release, on September 30, the main slick  is directed to the east and the oil 

quickly disappears from the surface, being advected toward Cuba or evaporated. 

 

5.9 CALCULATION OF OIL BUDGET AND PARTITIONS OVER TIME  

 

The  model  includes  the  processes  of  biodegradation,  evaporation,  and  landfall,  which  are 

combined to describe the fate of the oil that is transported by oceanic currents. The loss due to 

biodegradation and dissolution of hydrocarbons  is simulated using  temperature and  fraction‐

dependent formulas; the evaporation rate is applied to particles in the upper 20m of the water 

column and  is a function of the hydrocarbon fractions; and oil particles that reach a minimum 

depth of 3 m thickness of the ocean model are considered having made landfall along the coast 

and  captured  in  the  coastal  polygons. We  represent  the  fate  of  the oil  spilled  over  time  by 

computing  the  percentage  of  oil  in  each  of  the  following  fresh  and weathered  stages:  1)  in 

suspension  in  the water  column,  2)  at  the  sea  surface  in  the  form  of  oil  slicks  or mats,  3) 

biodegraded,  dissolved  or  deposited  on  the  seafloor,  4)  evaporated  in  the  form  of  volatile 

hydrocarbons, and 5) beached or making landfall.  The percent of oil in each of these stages is 

scored against the total mass of oil spilled. 
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5.10 OIL BUDGET AND PARTITIONS OVER TIME (surface release/CASE B1) 

 

Oil  budget  and  partitions  (e.g.,  in  suspension,  at  the  sea  surface,  evaporated, 

biodegraded/deposited and landed) over time (CASE B1) are given in Fig. D.25, APP7.13. 

In this case, the shortest time of oil to shore is associated with an episode of several days of fast 

entrainment  of  oil  toward  Cuba.  Here most  of  the  oil  comes  to  shore  and we  see  a  rapid 

increase of large amount of oil beached reaching a maximum of approximately 55% of the total 

oil discharged. About 5%  remains at  the  surface  throughout  the  spill duration and  is quickly 

evaporated afterward. Evaporation reaches about 42% but is lower than landfall.  

 

5.11 OIL BUDGET AND PARTITIONS OVER TIME (surface release/CASE B2) 

 

Oil  budget  and  partitions  (e.g.,  in  suspension,  at  the  sea  surface,  evaporated, 

biodegraded/deposited and landed) over time (CASE C1) are given in Fig. D.26, APP7.14. 

In this case, the maximum of shoreline oiled  is associated with entrainment of oil toward the 

Eastern  U.S.  and  Florida  coastlines,  on  top  of  the  Cuban  coast,  which  remains  the  most 

impacted coastline. Coastlines are  impacted  immediately during the first week, then after two 

weeks, indicating that there is some lag in the impact on a different region. The total landfall is 

approximately 30‐32% of the total oil discharge, about 10%  is at the sea surface for 5 weeks, 

and the rest the oil forms aerosols (ca. 70%).  

 

5.12 OIL BUDGET AND PARTITIONS OVER TIME (surface release/CASE B3) 

 

Oil  budget  and  partitions  (e.g.,  in  suspension,  at  the  sea  surface,  evaporated, 

biodegraded/deposited and landed) over time (CASE C1) are given in Fig. D.27, APP7.15. 

In  this  case,  the  passage  of  hurricane Wilma  is  associated with  oil  reaching  Cuba  and  the 

Western Bahamas. There is a lag of about 10 days before landfall, which tends to decrease the 

percent of oil at the surface. Maximum landfall at the end if the 30‐days spill is approximately 
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30% of the total discharge. Evaporation is very high, reaching nearly 70% of the total amount of 

oil spilled. 

 

5.13 OIL BUDGET AND PARTITIONS OVER TIME (seabed release/CASE B4) 

 

Oil  budget  and  partitions  (e.g.,  in  suspension,  at  the  sea  surface,  evaporated, 

biodegraded/deposited and landed) over time (CASE C1) are given in Fig. D.28, APP7.16. 

In this case, the sorter time of oil to shore is associated with an episode of several days of fast 

entrainment of oil toward Cuba and the  largest quantities reaching that coast. Landfall occurs 

quickly in the first few days following the deep blowout and increases steadily, yet not as fast as 

when the spill occurs at the surface. Indeed, maximum landfall is of 30% of the total discharge 

after 60 days. Most of the oil is being biodegraded (about 50% after 60 days). About 4% and 2% 

of the discharge is in the form of suspended oil and surface oil slicks, respectively, throughout 

the 60‐days spill duration and is biodegraded and evaporated in the following 30 days.     

 

5.14 OIL BUDGET AND PARTITIONS OVER TIME (seabed release/CASE B5) 

 

Oil  budget  and  partitions  (e.g.,  in  suspension,  at  the  sea  surface,  evaporated, 

biodegraded/deposited and landed) over time (CASE C1) are given in Fig. D.29, APP7.17. 

In this case, the maximum shoreline oiled  is associated with entrainment of oil on the Eastern 

and Western Bahamas coastlines, on top of the Cuban coastline, which  is the most  impacted. 

While  the  final budget  is  similar  to  the previous case of  shorter  time  to coastline,  significant 

landfall is delayed by two weeks, then increases steadily reaching a maximum of approximately 

25% of the total discharge. Evaporation is lower than biodegradation, with maximum values of 

21% and 50%, respectively, after the well is capped.   
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5.15 OIL BUDGET AND PARTITIONS OVER TIME (seabed release/CASE B6) 

 

Oil  budget  and  partitions  (e.g.,  in  suspension,  at  the  sea  surface,  evaporated, 

biodegraded/deposited and landed) over time (CASE C1) are given in Fig. D.30, APP7.18. 

In  this  case  of maximum  volume  of  submerged  oil  in  suspension  in  the water  column,  the 

landfall and oil at the surface are lower than in the previous cases by 5% to less than 1% at all 

times. Yet, suspended oil does not exceed 5% of the total oil discharge at any time.  
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5.16 DEPTH DISTRIBUTION OF THE SUBMERGED OIL IN SUSPENSION (below 

20m) (seabed release/CASE B4) 

 

6‐hourly  outputs  of  the  90‐day  simulation  are  used  to  follow  the  instantaneous  depth  of 

individual submerged oil particles.  

Figure D31 (APP7.19) shows  instantaneous maps of the submerged oil droplets (below 20 m), 

between  January 1st and April 1st, 2010, during an episode of  short  time of oil  to  shore. The 

selected dates are the same as for Figure D22 (APP7.10). These maps are only indicative of the 

pathways of oil particles in the simulation, and do not illustrate oil concentration.  

During the first week following the beginning of the spill, two branches of deep plumes extend, 

one to the west and one to the east; the eastward branch is shallower than the westward one. 

This is still the case in mid‐January. In early February, the eastward branch appears comparable 

to  the previous dates,  and oil droplets appear  shallower  further  along  the  channel between 

Cuba and the Great Bahama Bank. At the same date, deep oil droplets west of the release point 

experience localized deepening to about 400 m depth, around 23°N and further north along the 

Great  Bahama  Bank.  Isolated  deep  particles  of  various  depths  have  already  been  advected 

toward the Atlantic  interior by the Gulf Stream.  In mid‐February, oil particles  in the eastward 

branch  keep  extending  further, with  comparable  depth  as  previously.  At  the  same  date,  a 

downwelling  affect  particles  around  24‐25°N  along  the  shelf  edge,  and  some  particles  go 

deeper  than  500m.  Some  of  the  deep  droplets  enter  the  Providence  Channel,  between  the 

Great  and  Little  Bahama  Bank,  toward  the  east.  These  features  are  also  noticeable  in  early 

March, with deep oil droplets being advected far north toward the Atlantic interior. Particles of 

various depths are noticed between the Great and Little Bahama Bank. A third branch forms to 

the west following the Cuban coast. Two weeks after the end of the oil release, on March 2nd, 

many  deep  oil  droplets  are  still  present.  Another  episode  of  downwelling  of  oil  droplets  is 

noticed at 24‐25°N along the Great Bahama Bank. 
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5.17 DEPTH DISTRIBUTION OF THE SUBMERGED OIL IN SUSPENSION (below 

20m) ‐ (seabed release/CASE B5) 

 

6‐hourly  outputs  of  the  90‐day  simulation  are  used  to  follow  the  instantaneous  depth  of 

individual submerged oil particles.  

Figure D32 (APP7.20) shows  instantaneous maps of the submerged oil droplets (below 20 m), 

between October 1st and December 30, 2007, during an episode of export of oil  far  from the 

release point. The  selected dates are  the  same as  for Figure D23  (APP7.11). These maps are 

only  indicative  of  the  pathways  of  oil  particles  in  the  simulation,  and  do  not  illustrate  oil 

concentration.  

In the first week after the beginning of the oil spill, deep oil droplets extend exclusively to the 

northwest along  the edge of  the Great Bahama Bank, at a maximum depth of about 250 m, 

which corresponds to the  initial separation height between gas and oil droplets at the release 

location.  In mid‐October,  this branch keeps extending  to  the north  following  the edge of  the 

Great Bahama Bank, with particles  just west of  the  release point being pushed deeper  (~300 

m). Some oil particles are now advected  to  the east, with a depth  shallower  than 100 m.  In 

early November, deeper particles advected to the west of the release point reach depth of 400 

to  500 m  very  close  to  the  release  point.  Further  north,  particles  of  various  depths  start 

entering  the  Providence  Channel,  between  the Great  and  Little  Bahama  Banks, while  some 

others  are  advected  to  the  north  toward  the  Atlantic  interior.  The  eastward  branch  keeps 

extending,  at  comparable  shallower  depth.  In  mid‐November,  some  particles  west  of  the 

release point experience downwelling at 24‐25°N along the Great Bahama Bank edge, while in 

the  same area  some others are noticed with depth  shallower  than 100 m. This  suggests  the 

formation of several distinct  layers. The deeper particles  reach 500  to 600 m depth; some of 

them enter  the Providence Channel, going  far east  toward  the Abaco  Islands, while  some of 

them are advected by the Gulf Stream toward the north. Particles of various depths follow both 

paths.  In  late November,  the  situation  is  comparable, with  the  signature  of  both  deep  and 

shallow particles at 24‐25°N, between Cay Sal Bank and the Great Bahama Bank. The eastward 

branch  is  less extended. Two weeks after  the end of  the oil  release, on November 30, many 

submerged oil droplets are advected northward at various depths by the Gulf Stream. Some are 

seen to be entrained  into a  large eddy between 30 and 32°N. A spot of deep particles  is seen 

again at 24‐25°N along the Great Bahama Bank. The eastward branch of deep particles extends 

further east than in the preceding weeks.  
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5.18 DEPTH DISTRIBUTION OF THE SUBMERGED OIL IN SUSPENSION (below 

20m) ‐ (seabed release/CASE B6) 

 

6‐hourly  outputs  of  the  90‐day  simulation  are  used  to  follow  the  instantaneous  depth  of 

individual submerged oil particles.  

Figure D33 (APP7.21) shows  instantaneous maps of the submerged oil droplets (below 20 m), 

between August 1st and October 30, 2006, during an episode of large volume of oil in the water 

column.  The  selected dates  are  the  same  as  for  Figure D24  (APP7.12).  These maps  are only 

indicative  of  the  pathways  of  oil  particles  in  the  simulation,  and  do  not  illustrate  oil 

concentration.  

In the first week after the beginning of the oil spill, submerged oil droplets extend toward both 

to the east and to the west, with droplets in the westward branch being deeper than those in 

the eastward branch. In late August, the eastward branch keeps extending at relatively shallow 

depth  (~100 m), while on  the western  side of  the  release point, particles  tend either  to  stay 

along the Cuban coast, or exending along the edge of the Great Bahama Bank. Some particles 

among the latter group experience deepening at 24‐25°N, whereas some other particles remain 

at  shallower  levels  in  the  near‐by  area  between  Cay  Sal  Bank  and  Great  Bahama  Bank, 

suggesting the formation of several distinct layers of submerged oil there. In early September, 

we notice several patches of droplets at various depths along  the western branch, extending 

northward along the topography of Great Bahama Bank and further north, while the eastward 

branch appears more uniform and shallow. This is still the case in mid‐September, but with less 

particles exported northward. The  location  for downwelling along  the Great Bahama Bank at 

24‐25°N  is again noticeable.  In  late September, the northward extension resumes, with again 

the signature of several  layers  in the area between Cay Sal Bank and the Great Bahama Bank. 

This feature is also noticed after the end of the oil release on September 30, with an export of 

deep particles at various depths toward the north by the Gulf Stream. The eastward branch of 

submerged droplets is reduced, but remains in the same depth range. 
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5.19 CALCULATION OF RISE AND TRANSPORT OF OIL DROPLETS  

 

6‐hourly outputs of  the 90‐day  seabed  release  simulations are used  to  follow oil particles at 

depth. Oil droplets are  followed based on  their depth. The depth of oil droplets  is primarily 

dictated by their size: droplets larger than 200 m quickly rise to the surface through buoyancy, 

while droplets smaller than 50 to 60 m tend to stay at depth. 

Animations  presenting  the  3D  evolution  of  oil  droplets  at  depth  are  produced.  These 

animations are based on individual droplet transport and are not indicative of oil concentration 

or  toxicity.  Fig. D  shows  the 3D  view used  for  all  animations, with marked  landmarks  to  aid 

orientation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.  D: Three‐dimensional view and landmarks used in the 3D animations of APP7.22‐7.24, files 

34‐36.
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5.20 RISE AND TRANSPORT OF OIL DROPLETS (seabed release/CASE B4)  

 

The animation presenting the 3D evolution of oil droplets at depth, between January 1st and 

April 1st, 2010, during an episode of short time of oil to shore, is included in D34 (APP7.22).  

Until  January 15, we  first notice  the  spread of  submerged droplets between 100 and 300 m 

deep northwestward along  the Great Bahama Bank, but also westward also along  the Cuban 

coast.  In  the  following days,  the upper particles are entrained within eddies and upwelled  to 

the surface  in  these  two branches, while deeper particles keep being entrained. At  the same 

period,  the  eastward  export  of  submerged  oil  droplets, which was  initially weak,  seems  to 

intensify, with submerged droplets mainly in the first 150 m. Particles along the Great Bahama 

Bank that reach 25‐26°N start being accelerated northward as they join the Gulf Stream.  

The northward export decreases in late January, until another episode of export takes place in 

the  first week  of  February.  Particles  between  100  and  400 m  are  advected  along  the Great 

Bahama Bank, with upper particles being upwelled  in  the area east of Cay Sal Bank, whereas 

deeper  particles  are  downwelled  along  the  topography  at  about  25°N.  This  distinct  vertical 

displacement  leads to the formation, after February 10, of  isolated  layers containing oil  in the 

water column. The oil droplets  that keep being advected northward  tend  to accelerate when 

they  reach 25‐26°N  as  they  reach  the Gulf  Stream. During  the  same period, upwelling of oil 

droplets takes place again between Cuba and Cay Sal Bank.  

Starting around February 20, some particles are also noticed to enter the Providence Channel, 

between the Great and the Little Bahama Banks. After the end of the oil release, on March 2nd, 

the  number  of  submerged  droplets  west  of  the  release  point  decreases  rapidly,  while  the 

eastward branch remains populated. A last episode of northward export of deep particles, with 

comparable  downwelling  along  the  topography  as  previously  noticed,  is  noticed  between 

March 20 and 25. 
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5.21 RISE AND TRANSPORT OF OIL DROPLETS (seabed release/CASE B5)  

 

The animation presenting the 3D evolution of oil droplets at depth, between October 1st and 

December 30, 2007, during an episode of export of oil far from the release point, is included as 

File D35 (APP7.23).  

In October,  the export of  submerged droplets  is essentially  to  the west of  the  release point, 

with particles mainly between 100 and 300 m depth being advected along the Great Bahama 

Bank. After October 20, upper particles start being upwelled to the surface by mesoscale eddies 

around 24‐25°N, close to Cay Sal Bank.  In November, the deeper submerged droplets tend to 

be downwelled along Great Bahama Bank, while upper particles  keep being upwelled  in  the 

same area between Cay Sal Bank and  the Great Bahama Bank. Many  submerged droplets at 

various depths enter the Providence Channel, while the rest of them are accelerated northward 

by the Gulf Stream north of 26°N.  

In the  late week of November, we notice a  large export of particles to the east of the release 

point,  in  the upper 150 m. After  the end of  the oil  release, on November 30,  the number of 

submerged oil droplets decreases, but we can still notice some episodes of northward export, 

with both upwelling of the upper submerged particles through eddies in the area between Cay 

Sal  Bank  and  the  Great  Bahama  Bank,  and  downwelling  of  deeper  particles  along  the 

topography at 25‐26°N. This distinct vertical displacement leads to formation of various layers, 

whose dynamics and paths are different.  
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5.22 RISE AND TRANSPORT OF OIL DROPLETS (seabed release/CASE B6)  

 

The animation presenting  the 3D evolution of oil droplets at depth, between August 1st and 

October 30, 2006, during an episode of large volume of oil in the water column, is included as 

File D36 (APP7.24).  

In October,  the  initial spread of oil  is mainly  to  the west of  the  release point. Oil droplets at 

depth between 100 and 400 m are advected along the Great Bahama Bank, with a secondary 

branch forming along the Cuban coast. The upper droplets tend to be upwelled to the surface 

by mesoscale eddies, between Cay Sal Bank and the Great Bahama Bank, and between Cay Sal 

Bank and Cuba, while droplets deeper  in  the water  column keep being advected northward. 

Submerged oil droplets reaching 26°N tend to accelerate once the reach the Gulf Stream.  

Late  August  and  early  September,  deeper  droplets  experience  downwelling when  advected 

along  the Great Baham Bank, between 24 and 26°N. Many of  the deeper droplets enter  the 

Providence Channel. In mid September, the number of submerged oil droplets advected along 

the topography decreases, and many submerged oil droplets are advected this time to the east 

of the release point. This eastward branch  is shallower than the westward one, with droplets 

mainly in the top 150 m.  

The  northwesward  export  resumes  after  September  20,  again  with  upwelling  of  droplets 

between Cay Sal Bank and the Great Bahama Bank, and downwelling for deeper particles along 

the bathymetry.  Such episodes  lead  to  the  formation of oil  layers  at distinct depths.  Similar 

episodes take place in October, after the end of the oil release on September 30, although the 

number of submerged droplets decreases. There is almost no export to the east at that period. 
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5.23 SUBMERGED OIL PLUME (seabed release/CASE B4)  

 

6‐hourly outputs of the 90‐day simulation are used to derive  instantaneous concentrations of 

oil  at  depth  (in  ppb),  based  on  the  flow  rate  and  the  number  of  particles  released.  This 

concentration is calculated in 0.05° squares, over 10 m water layers. Oil concentration smaller 

than 10 ppb is not shown.  

Figure D37 (APP7.25) shows maps of the maximum concentration encountered on the vertical 

in the water column below 20m, between January 1st and April 1st, 2010, during an episode of 

short time of oil to shore.  

During the first weeks, the deep oil plume extends mainly to the west, whereas the surface slick 

extends to the east (Part 5.10). The deep plume follows the shelf edge along the Great Bahama 

Bank. Mid‐January,  the main  deep  plume  reverses  to  the  east, while  a  secondary westward 

branch flows along the Cuban coast. Early February, the deep plume extends in both directions 

along  the  shelf  edge.  In mid‐February,  it  is  stays west  of  the  release  point, while  a  smaller 

plume keeps drifting northward along the shelf edge. Early March, the deep plume once again 

reverses to the east, until the end of the oil release on March 2nd. Two weeks  later, two deep 

plumes are still noticed, one northward along the shelf edge along the Great Bahama Bank, one 

to the east between Cuba and the Great Bahama Bank between 76°W and 77°W. 
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5.24 SUBMERGED OIL PLUME (seabed release/CASE B5)  

 

6‐hourly outputs of the 90‐day simulation are used to derive  instantaneous concentrations of 

oil  at  depth  (in  ppb),  based  on  the  flow  rate  and  the  number  of  particles  released.  This 

concentration is calculated in 0.05° squares, over 10 m water layers. Oil concentration smaller 

than 10 ppb is not shown.  

Figure D38 (APP7.26) shows maps of the maximum concentration encountered on the vertical 

in  the water  column  below  20m,  between  October  1st  and  December  30,  2007,  during  an 

episode of export of oil far from the release point.  

During  the  first month,  the deep oil plume extends mainly  to  the west, whereas  the  surface 

slick extends  to  the east  (Part 5.11). The deep plume  follows  the  shelf edge along  the Great 

Bahama Bank.  It remains essentially westward, with episodes of eastward deep export  in  late 

November. Isolated plumes are advected as far as 26°N along the shelf edge. After the end of 

the oil release, on November 30, the main deep plume remains west of the release point.  

 

5.25 SUBMERGED OIL PLUME (seabed release/CASE B6)  

 

6‐hourly outputs of the 90‐day simulation are used to derive  instantaneous concentrations of 

oil  at  depth  (in  ppb),  based  on  the  flow  rate  and  the  number  of  particles  released.  This 

concentration is calculated in 0.05° squares, over 10 m water layers. Oil concentration smaller 

than 10 ppb is not shown.  

Figure D39 (APP7.27) shows maps of the maximum concentration encountered on the vertical 

in the water column below 20m, between August 1st and October 30, 2006, during an episode 

of large volume of oil in the water column.  

During the first week, the deep oil plume extends northwestward along the shelf edge of the 

Great Bahama Bank, whereas the surface main slick evolves westward along the Cuban coast. In 

late August and early September, the main deep plume stays in the vicinity of the release point. 

From mid‐September and on, the deep plume extends again toward the northwest, with high 

deep  concentration  extending  to  24°N  late  September.  After  the  end  of  the  oil  release  on 

September 30, the northern deep plume is still extended as far as 26°N. 
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5.26 IMPACT OF A POTENTIAL OIL SPILL ON THE WATER COLUMN (seabed 

release/CASE B4)  

 

6‐hourly outputs of the 90‐day simulation are used to derive  instantaneous concentrations of 

oil  at  depth  (in  ppb),  based  on  the  flow  rate  and  the  number  of  particles  released.  This 

concentration is calculated in 0.05° squares, over 10 m water layers. Oil concentration smaller 

than 10 ppb is not shown.  

Figure  D.40  (APP7.28)  shows  time‐depth  diagram  showing  the  maximum  concentration 

encountered horizontally  in the water column below 20m, east and west of the release point 

(at a distance exceeding 15 km), between January 1st and April 1st, 2010, during an episode of 

short time of oil to shore.  

West  of  the  release  point,  toward  Cay  Sal  Bank  and  the  Florida  Straits,  the  higher 

concentrations  are  encountered  between  200  and  350m,  i.e.  in  the  range  close  to  the 

separation height above the wellhead (250 m deep). We can identify episodes of larger export, 

in  early  and mid  February.  Also,  the  formation  of  several  layers  is  noticeable,  like  around 

February 20, or March  5.  This  layering  is due  to deep,  small particles experiencing different 

vertical movement  depending  on  their  location.  An  episode  of  downwelling  is  noticed  late 

January  and early  February,  reaching 500 m. Episodes of upwelling  are  also noticed,  around 

January 10, February 15, or March 10.  

To  the  east,  the  plume  sometimes  shows  comparable  oil  concentration,  but  it  is  shallower, 

extending  in  the  first  200  m.  This  is  due  to  the  bathymetry  constraint  in  the  Providence 

Channel, between Cuba and the Great Bahama Bank. As  is the case west of the release point, 

we can  identify several  layers of oil presence, especially  in early March. However, episodes of 

upwelling or downwelling are less clearly defined. The presence of an eastward deep plume is 

noticed until the end of the 90‐day study period, whereas the signature of the westward plume 

dissipates after mid‐March. 
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5.27 IMPACT OF A POTENTIAL OIL SPILL ON THE WATER COLUMN (seabed 

release/CASE B5)  

 

6‐hourly outputs of the 90‐day simulation are used to derive  instantaneous concentrations of 

oil  at  depth  (in  ppb),  based  on  the  flow  rate  and  the  number  of  particles  released.  This 

concentration is calculated in 0.05° squares, over 10 m water layers. Oil concentration smaller 

than 10 ppb is not shown.  

Figure  D.41  (APP7.29)  shows  time‐depth  diagram  showing  the  maximum  concentration 

encountered horizontally  in the water column below 20m, east and west of the release point 

(at  a  distance  exceeding  15  km),  between  October  1st  and  December  30,  2007,  during  an 

episode of export of oil far from the release point.  

West of the release point, we notice several episodes of intense oil concentration between 200 

and 350 m depth,  i.e.  in the range close to the separation height above the wellhead  (250 m 

deep).  The  plume  forms  layers  at  different  depths,  like  in  mid‐October.  Episodes  of 

downwelling  lead to the formation of deep, secondary oil plumes,  like  in  late October, or  late 

November. Episodes of upwelling also take place, mid and late October and mid November.  

To the east, the oil concentration is far less intense. Oil is limited to the first 200m. Episodes of 

downwelling  are noticed  late October  and  late November, but  the  intensity of  the  resulting 

deep  plume  quickly  decreases.  The  signatures  of  both  western  and  eastern  deep  plume 

decrease after mid December, before the end of the study period. 
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5.28 IMPACT OF A POTENTIAL OIL SPILL ON THE WATER COLUMN (seabed 

release/CASE B6)  

 

6‐hourly outputs of the 90‐day simulation are used to derive  instantaneous concentrations of 

oil  at  depth  (in  ppb),  based  on  the  flow  rate  and  the  number  of  particles  released.  This 

concentration is calculated in 0.05° squares, over 10 m water layers. Oil concentration smaller 

than 10 ppb is not shown.  

Figure  D.42  (APP7.30)  shows  time‐depth  diagram  showing  the  maximum  concentration 

encountered horizontally  in the water column below 20m, east and west of the release point 

(at a distance exceeding 15 km), between August 1st and October 30, 2006, during an episode of 

large volume of oil in the water column.  

To  the  west  of  the  release  point,  we  notice  several  episodes  of  intense  oil  concentration 

between 200 and 400 m depth, i.e. in the range or deeper than the separation height above the 

wellhead (250 m deep). The plume forms layers at different depths, especially after episodes of 

intense downwelling,  like  in early and  late September. Episodes of upwelling are also noticed 

late  August, mid  September  and  early October,  although  they  are  not  associated with  high 

concentration close to the surface. Deep plumes keep their signature long after the end of the 

oil release on September 30.  

To the east, the deep plume  is  far  less  intense, except  for an episode of deep export  in early 

September, associated with a deepening of the plume below 200 m.  
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5.29 DISCUSSION OF INDIVIDUAL SCENARIO SIMULATIONS (Part 2) 

 

The dynamics of an oil spill originating at the location chosen for this study is essentially driven 

by the local bathymetry. At the surface, this is especially the case when the spill extends to the 

east.  There,  the  slick  is  constrained  between  Cuba  and  the Great  Bahama  Bank.  Even  after 

northward wind burst, the slick usually goes back to  its  initial path.   To the west, the surface 

slick  appears  less  constrained  by  the  topography  and  is more  sensitive  the  changes  in  the 

winds, as  illustrated by  the case study during Wilma. When extending westward,  the surface 

slick has thus a chance to reach the Florida Current, and some material can then be pushed to 

Florida or Eastern U.S. coast, or to the Western Bahamas islands. A surface spill of a few weeks 

is likely to show episodes of both eastward and westward extension. However, the major part 

of the oil will affect the Cuban coasts, which are directly facing the source of the oil, and are not 

protected  by  a  large  continental  shelf  like  the  Bahamas  islands  are with  the Great  Bahama 

Bank. Dominant southwestward winds during the wet season may only intensify this tendency, 

but it remains valid at any time of the year. 

The dynamics of submerged plumes  is also dominated by topography. The submerged plumes 

usually has a very different evolution and pathways from the surface slicks, as seen in the short‐

term SEABED RELEASE simulations, for which the dominant surface export is eastward while it 

is  westward  at  depth.  Oil  at  the  depth  indeed  encounters  different  currents,  and  is  not 

influenced by  the  surface wind‐  induced drift. The westward  submerged oil particles  tend  to 

follow the edge of the Great Bahama Bank. It  is a natural waveguide for exporting submerged 

oil. When  submerged  particles  are  advected  to  the  east,  they  are  also  constrained  by  local 

topography between the Great Bahama Bank and the Cuban shelf.  

Since  submerged  oil  droplets  tend  to  degrade  slower  than  surface  evaporation  and  are  not 

pushed to the Cuban coast, as is the case at the surface, they are associated, in this study case, 

with  a wide extension of  the  spill.  For  the eastward branch,  submerged oil  can probably be 

advected as far or further compared to the surface, and since submerged oil there is in the first 

150 or 200 m,  it can eventually be upwelled to the surface and be potentially dangerous. For 

the westward branch,  the area between Cay Sal bank and  the Great Bahama  seems  to  favor 

upwelling of submerged oil, and thus favors surfacing of oil at a  location where  it can then be 

advected  toward  the Gulf  Stream.  The  rather  intense northward  current  at depth  along  the 

Great  Bahama  Bank  favors  quick  export  of  droplets  of  various  sizes,  some  of  which  may 

eventually  surface  (due  to  their  buoyancy)  far  from  the  initial  release  point.  The  particular 
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configuration of the seabed release  in this study seems  favorable  for a wide extension of the 

spill at depth. 

As a general conclusion, an oil spill taking place at the location under study will certainly have a 

major  impact  on  the  Cuban  coastlines  in  the  vicinity  of  the  release  point.  Particular  wind 

conditions may allow for transport of small quantities of oil to the west, where it can eventually 

be advected by the Florida Current and potentially affect the Florida or Eastern U.S. coasts, or 

the Western Bahamas  Islands.  In case of a seabed spill,  it  is expected that some oil surface at 

distance from the initial spill due to intense deep dynamics along the Great Bahama Bank. This 

would favor a wide spread of oil, with possible impact further on the Cuban coast, but also on 

the Florida or Eastern U.S. coasts, or the Western Bahamas Islands.  
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APPENDICES 

                                                                                                                                   
                                                                                                                                  

APP1: MODEL DETAILS 

 

APP1A. HYDRODYNAMIC MODELING DETAILS 

 

A high resolution (1/100o or ~900 m) model has been developed around the Florida Straits and 

South Florida, encompassing  the Florida Keys, based on  the Hybrid Coordinate Ocean Model 

(HYCOM)  and,  therefore,  abbreviated  as  FKeyS‐HYCOM.  HYCOM  is  a  comprehensive,  three‐

dimensional hydrodynamic model with data assimilative capabilities, advanced mixing schemes 

and  a  hybrid  vertical  coordinate  system  that  is  flexible  in  isopycnal,  z‐level  and  sigma 

discretizations.  The  community  available  code  and  details  on model  attributes  are  given  at 

http://hycom.org. The large range of depth values in the study region (Fig. A and Figs. 2.2, 2.3) 

is particularly conducive  to  the choice of  the HYCOM code, so  that  isopycnic coordinates are 

maintained  in  the  “open  sea”  domain  (Florida  Straits), with  a  smooth  transition  to  bottom 

following  (sigma)  and/or  Cartesian  (fixed  z‐level)  coordinates  in  the  coastal  and  shelf  areas 

(Great Bahama Bank, Little Bahama Bank, Cay Sal Bank, Southwest Florida Shelf, Atlantic Florida 

Keys Shelf). The HYCOM open‐ocean vertical grid  includes  fixed  level  (z) coordinates near the 

ocean  surface  that  transit  smoothly  to  isopycnic  coordinates  in  the  stratified ocean  interior. 

This provides vertical resolution  in the surface boundary  layer while preserving the advantage 

of isopycnic coordinates throughout most of the water column. 

The  FKeyS‐HYCOM  has  been  embedded within  a  coarser  scale model  (1/25o,  ~3.5  to  4  km) 

application of HYCOM  for  the Gulf of Mexico  (GoM‐HYCOM,  run  at  the Naval Research  Lab, 

NRL, at  the Stennis Space Center). The  topography  is derived  from  the 2‐minute NRL DBDB2 

global dataset with a minimum depth of 2m. The atmospheric forcing (three‐hourly wind stress, 

air  temperature, atmospheric humidity, heat  fluxes and precipitation)  is provided by  the U.S. 

Navy’s  Coupled  Ocean/Atmospheric  Mesoscale  Prediction  System  (COAMPS,  Hodur  1997; 

Hodur et al., 2002) at 27 km  resolution. The global HYCOM model  (resolution of 1/12  o, ~7‐8 

km) is used for particles entering the Atlantic interior (north of ~30 0N). 
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APP1B. OIL SPILL MODELING DETAILS  

 

We  use  an  integrated oil  spill  application  recently  developed  from  a  three‐dimensional  (3D) 

transport  code,  the  Connectivity  Modeling  System  (CMS,  Paris  et  al.  2007).  The  model 

represents discharged oil as droplets with chemical fractions and predicts their dispersion and 

fate based on 3D currents and mixing parameters obtained  from high vertical and horizontal 

resolution, data assimilated ocean circulation nested models (HYCOM).  

The oil spill model takes  into account flow rates, oil density, viscosity, a wide range of particle 

sizes creating rising velocity differences (Chen and Yapa 2002; Zheng et al., 2003; Johansen et 

al., 2003), and adds processes of weathering  in the water column and evaporation at the sea 

surface. In addition, the CMS has several critical features for management as 1) it integrates a 

Coastal Polygon module to capture oil beached on the coastline at each time step, and 2) has 

high  throughput  computing  capabilities allowing  to  run a  large number of oil  fate prediction 

forecasts  to obtain a  statistical picture of  the possible  impact of  the  spill on environmentally 

sensitive areas. 

Oil  Fractions:  The  crude  oil  chemical  properties  are  simulated  with  input  parameters  of 

hydrocarbon  fractions.  The  phase  behavior  of  petroleum  is  complex  because  of  the  large 

mixture of specific concentrations of diverse molecules with different properties of solubility. 

The million or  so different molecules are  simplified  to  individual particles belonging  to  three 

uneven fractions of light, medium, and heavy oil with infinitesimal combinations of density and 

size within a constrained range. 

Oil Weathering and Landfall: An evaporative decay is applied for particles less than 20 m deep. 

The  evaporation  rate  depends  on  the  hydrocarbon  fractions where  the  light  fraction  has  a 

shorter half‐life and the heavy fraction has a longer half‐life (Korotenko et al. 2010). We used a 

composition  of  18%  of  light  oil,  42%  of medium  oil,  and  40%  of  heavy  oil,  with  densities 

consistent with reported values  for High Sulfur crude oil  (Yang and Wang, 1977). Oil particles 

that reach a minimum depth of 3 m thickness of the ocean model are considered having made 

landfall along the coast and captured in the Coastal Polygon matrix of the CMS. The loss due to 

biodegradation and dissipation of hydrocarbons  is  simulated using  temperature and  fraction‐

dependent formulas (Adcroft et al. 2010).  

Oil Spill Simulations: The number of released particles is proportional to the flow rate. For the 

SEABED RELEASE high‐rate case (3,200 m3/day), 2000 particles are released once a day for the 

long‐term simulation (Task 3), 1000 for the SEABED RELEASE low‐flow rate (1,600 m3/day), and 



59 

 

 

1,500  for  the  SURFACE RELEASE  case  (medium  flow  rate, 2,400 m3/day).  For  the  short‐term 

simulations  (Task  4),  2000  particles  are  released  every  2  hours  for  60  days  for  the  SEABED 

RELEASE cases, while 1500 particles are  released every 2 hours  for 30 days  for  the SURFACE 

RELEASE cases; in both cases the spill is then followed for 30 more days. The spill location of the 

Bahamas Petroleum Company Southern  Licences  represents  the  initial  conditions  for particle 

locations  in the model, at the surface for SURFACE RELEASE experiments and according to the 

evaluated separation height for SEABED RELEASE experiments (see APP1D). 

 

APP1C. COUPLED MODELING 

 

The Connectivity Modeling System (CMS) is an offline coupled modeling system and uses daily 

archives of the HYCOM‐Global and the GOM‐HYCOM, and 6‐hourly archives from the very high 

resolution  FKeyS‐HYCOM  (see  section  2.1a).  The  CMS  downloads  the  ocean  circulation  data 

online via OPeNDAP access, and  its Lagrangian algorithm operates offline and has the unique 

multi‐scale capability of seamlessly tracking particles over all three circulation models. The oil‐

spill  application  of  the  CMS moves  individual  oil  droplets  by  getting  the  3D  current  speed 

information (u,v,w) from the circulation models and recalculates their position every time step 

(∆t = 1800 sec) in a regular 3D longitude‐latitude‐depth (x,y,z) framework describing the study 

region.  Independently  from  oceanic  transport,  oil  droplets  have  a  vertical  terminal  velocity 

computed with an integrated formulation described by Zheng and Yapa (2002) and Zheng et al. 

(2003). This fluid particle algorithm solves for a broad range of gas bubble and oil droplet sizes. 

Critical values are  the density differences between water and oil, viscosity of  the water, and 

particle  diameter.  Thus,  density  of  seawater  is  computed  at  each  time  step  from  the 

temperature and salinity of the hydrodynamic modeling system. 
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APP1D. SEABED RELEASE (DEEP RELEASE) SIMULATION MODEL ATTRIBUTES 

 

The release point location is given in Table 1 (also marked in Fig. A and all horizontal maps) and 

is within  the  regional  GoM‐HYCOM model  grid,  in  close  vicinity  to  the  local  FKeyS‐HYCOM 

model  grid.  Therefore,  upon  their  release,  particles  quickly  take  advantage  of  the  highest 

resolution currents possible. 

The oil is emitted at depth in the form of a high‐pressure jet mixing oil and gas. The dynamics of 

this  jet  is determined by  the  initial  flow of gas and oil, but also by  the ambient  current and 

stratification (Socolofsky et al., 2011).  

As  an  example,  the  Deepwater  Horizon  oil  spill  initial  jet  was  dominated  by  stratification, 

whereas  the DeepSpill experiment  in  the North Sea, one of  the  first experiments  focusing on 

deep plume dynamics (Johansen et al., 2003), was current dominated.  

 

 

Fig. 1.1: Current (left) and stratification (right) dominated jet dynamics. 
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Fig. 1.2: Local current vertical profile (blue), Uc profile for the  large (red) and small (magenta) 

discharge  rates.  The  horizontal  axis  is  current  velocity  in  cm/s.  The  dashed  lines  denote 

variability. 

 

 

Fig. 1.3: Comparison between the vertical distribution of the trap height ht (red line, in m), for a 

stratification  dominated  jet,  and  of  the  separation  height  hs  (blue  line,  in m),  for  a  current 

dominated  jet.  (Left panel):  values  for  the  large discharge  rate  (3,200 m3/day;  (Right panel): 

values for the small discharge rate (1,600 m3/day). The horizontal axes give height values in m. 

The dashed lines denote variability. 
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To determine whether the plume is current or stratification dominated, one has to determine a 

critical value Uc. If the local current intensity is over this value, the plume is current dominated, 

if not it is dominated by stratification. The critical current Uc is the one for which the estimated 

peel  height  (hp)  corresponding  to  a  stratification  dominated  plume  (Figure  1.1)  equals  the 

separation height  (hs)  characterizing  current dominated plumes. The  separation height  is  the 

height above  the  sea bottom at which  the gas and oil  separates  from  the  initial  jet,  forming 

bubbles and droplets. The details of the estimation of hs, hp and Uc can be found in Socolofsky 

et al. (2011). 

We use model outputs for 90 days in 2010 to estimate the local currents and stratification close 

to the location considered for the Bahamas Petroleum Company experiment and test whether 

the oil and gas jet is rather current or stratification dominated. 

From Figure 1.2, one sees that for both discharge rates the local current at depth is larger than 

the Uc value, meaning that the jet is dominated by currents. This means that the height above 

the  sea  floor  at which oil droplets  can be  considered  independent  from  the  initial  jet  is  the 

separation height (hs, Figure 1.1).  

From Figure 1.3, we see that the separation height  is about 80 m for the  large discharge rate 

close to the bottom, and 40 m for the small discharge rate.  
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APP2: COASTAL POLYGONS 

 

Coastal  polygons  at  the  land‐sea  boundary  are  used  to  identify  the  timing  and  quantify  the 

magnitude  of  oil  landfall.  Then,  they  are  used  to  compute  all  study  deliverables  (APP6  and 

APP7). The polygons extend offshore  to cover  the sensitive marshes, coral reefs, and shallow 

banks  areas,  and  are  grouped  in  seven  regions  representing  the U.S., Bahamian,  and Cuban 

coastlines. An additional region has been defined as the “Atlantic interior”, which is an open sea 

area (no coastal polygons), used for certain calculations of particle fate (section 5).  A coastline 

bounded  by  the  study domain  (20.50N  to  360N  /  730W  to  840W) was  downloaded  from  the 

National  Oceanographic  Atmospheric  Administration’s  Electronic  Navigation  Chart  server 

(http://www.nauticalcharts.noaa.gov/csdl/encdirect_download.html).  This  coastline was  then 

buffered  by  2.5  kilometers  in  ArcMAP  (©2010  ESRI)  to  accommodate  the  oceanographic 

model’s largest grid size. The buffered coastline was further divided into smaller polygons. 

In the Bahamas this division was by  island and by marine reserves, or Marine Protected Areas 

(MPAs).  Five MPAs were  included  (Fig.  2.1): North  Bimini,  South  Berry  Islands,  Jewfish  Cays 

(Great  Exuma),  Crab  Cay,  and  No  Name  Cay.  The  north  coast  of  Cuba was  split  into  50km 

lengths. In the United States, regions were divided using Miami and the 28th degree of latitude 

as cuts. 

The  list of the regional polygons  is given  in Table 2.1 and the map  in Fig. 2.2. For the scenario 

simulations,  the  Western  Bahamas  domain  included  3  sub‐domains  (Andros  island,  Little 

Bahama bank and the North part of the Great Bahama Bank) to allow more detail in polygons. 

The extended list of polygons is given in table 2.2 and the map in Fig. 2.3. 
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Table 2.1: Grouping of  coastal polygons used  in  the analysis of oil  landfall  for  the  long  term 
simulation (section 4, App. 6).  
 

 

 
 
 
 
Table  2.2: Grouping  of  coastal  polygons  used  in  the  analysis  of  oil  landfall  for  the  scenario 
simulations (section 5, App. 7).   
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Fig.  2.1.  The marine  reserves of A) North Bimini, B)  South Berry  Islands, C)  Jewfish Cays 
(Great Exuma), D) Crab Cay, and E) No Name Cay are represented  in the coastal polygons 
(Fig. 2.2 and 2.3) and grouped  to analyze  the oil spill  impacts on Marine Protected Areas 
(MPAs group 7, Tables 2.1 and 2.2). 
 

A. B.

C. 

D.

E. 
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Fig. 2.2:  Extended  study domain  and  coastal polygons  groups  (Table 2.1) used  in  the 

analysis of  the  long  term  simulation  (section 4, App. 6);  the black  circle  indicates  the 

release point;  the MPAs  represented by  the  red polygons are  shown  in Fig. 2.1.   The 

coastal  polygons  are  color‐coded  by  regions:  pink  =  Eastern  U.S.  coast;  purple  = 

Southeastern  Florida;  royal  blue  =  Florida  Keys;  green  = Western  Bahamas;  cyan  = 

Eastern Bahamas; orange = Cuba; red = Bahamian MPAs.  
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Fig. 2.3:  Extended  study domain  and  coastal polygons  groups  (Table 2.2) used  in  the 

analysis of scenarios (section 5, App. 7); the black circle indicates the release point; the 

MPAs represented by the red polygons are shown in Fig. 2.1.  The coastal polygons are 

color‐coded by regions: pink = Eastern U.S. coast; purple = Southeastern Florida; royal 

blue = Florida Keys; brown = Little Bahama Bank; dark blue = Andros; dark green = N. 

Great Bahama Bank; light green = Cay Sal Bank; cyan = Eastern Bahamas; orange = Cuba; 

red = Bahamian MPAs.  
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APP3: ATMOSPHERIC FORCING CHARACTERISTICS  

 

Fig. 3.1: Wind vectors for year 2004. 
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Fig. 3.2: Wind vectors for year 2005. 
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Fig. 3.3: Wind vectors for year 2006. 
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Fig. 3.4: Wind vectors for years 2004, 2005, 2006 and 2009. Red letters mark hurricanes. 
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APP4: VARIABILITY OF CURRENTS (WET and DRY SEASONAL MEANS) 

 

Figs 4.1  to 4.13 exhibit  the  seasonal mean  currents  (surface, 300m and 500m)  in  the Florida 

Straits for each of the wet and dry seasons (starting with wet season  in 2004 and ending with 

wet season in 2010); the full study domain is shown.  

The  seasonally  averaged  currents highlight  the prevailing  circulation patterns, excluding high 

frequency variability as  is shown  in the example of Fig. 5.1 (also see section 3).   In agreement 

with  the  limited  observational  studies  cited  in  section  1,  the  deep  currents  are much  less 

variable than the surface currents. The deep currents are also generally much weaker and often 

in the reverse direction than the surface currents, especially within the channels marked in Fig. 

1.  An  exception  is  currents  around  the  Cay  Sal  Bank  at  300m, which  exhibit  stronger  than 

surface  flows,  encompassing  the  bank  in  a  counter‐clockwise  pattern.  In  the  Old  Bahama 

Channel,  there  is  a  strong  tendency  for  surface  inflow  along  Cuba  and  outflow  along  the 

Bahamas. 

Inter‐annual and seasonal variability exists. For  instance, the wet season of 2010 differs  from 

other seasons and years, as  the surface  flow pattern around  the Cay Sal Bank  is  in  the same 

direction as at depth. Off the east side of the Cay Sal Bank, the wet seasons are characterized 

by  a  southward  flow  (coming  from  north  of  25.00N  along  the  79.20W meridional  direction), 

while  this  flow  is  not  evident  in  the  dry  seasons.  Along  the  northern  Cuban  coast,  two 

northwestward coastal currents can be seen: (a) west of 80.50W and (b) east of 79.80W. In the 

wet  season of  2004,  these  two  coastal  currents  are  connected  along  the  coast  and  join  the 

Florida Current. However, in the wet season of 2010, there is no Cuban coastal current west of 

80.50W. 
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Fig. 4.1: Seasonal mean currents (surface, 300m and 500m) in the Florida Straits for wet season 

in 2004. Full study domain. Red star marks the release location. 
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Fig. 4.2: Seasonal mean currents (surface, 300m and 500m) in the Florida Straits for dry season 

in 2005. Full study domain. Red star marks the release location. 
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Fig. 4.3: Seasonal mean currents (surface, 300m and 500m) in the Florida Straits for wet season 

in 2005. Full study domain. Red star marks the release location. 
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Fig. 4.4: Seasonal mean currents (surface, 300m and 500m) in the Florida Straits for dry season 

in 2006. Full study domain. Red star marks the release location. 
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Fig. 4.5: Seasonal mean currents (surface, 300m and 500m) in the Florida Straits for wet season 

in 2006. Full study domain. Red star marks the release location. 
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Fig. 4.6: Seasonal mean currents (surface, 300m and 500m) in the Florida Straits for dry season 

in 2007. Full study domain. Red star marks the release location. 
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Fig. 4.7: Seasonal mean currents (surface, 300m and 500m) in the Florida Straits for wet season 

in 2007. Full study domain. Red star marks the release location. 
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Fig. 4.8: Seasonal mean currents (surface, 300m and 500m) in the Florida Straits for dry season 

in 2008. Full study domain. Red star marks the release location. 
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Fig. 4.9: Seasonal mean currents (surface, 300m and 500m) in the Florida Straits for wet season 

in 2008. Full study domain. Red star marks the release location. 



82 

 

 

 

 

 

 

 

Fig. 4.10: Seasonal mean currents (surface, 300m and 500m) in the Florida Straits for dry season 

in 2009. Full study domain. Red star marks the release location. 
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Fig.  4.11:  Seasonal mean  currents  (surface,  300m  and  500m)  in  the  Florida  Straits  for wet 

season in 2009. Full study domain. Red star marks the release location. 
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Fig. 4.12: Seasonal mean currents (surface, 300m and 500m) in the Florida Straits for dry season 

in 2010. Full study domain. Red star marks the release location. 



85 

 

 

 

 

 

 

 

Fig.  4.13:  Seasonal mean  currents  (surface,  300m  and  500m)  in  the  Florida  Straits  for wet 

season in 2010. Full study domain. Red star marks the release location. 
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Fig.  4.14:  Seasonal  mean  currents  at 

surface  for wet  season  in 2004. Detail of 

study domain around the release location 

(marked by red star). 
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Fig. 4.15: Seasonal mean currents at surface for dry (left) and wet (right) season in 2005. Detail 

of study domain around the release location (marked by red star). 
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Fig. 4.16: Seasonal mean currents at surface for dry (left) and wet (right) season in 2006. Detail 

of study domain around the release location (marked by red star). 
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Fig. 4.17: Seasonal mean currents at surface for dry (left) and wet (right) season in 2007. Detail 

of study domain around the release location (marked by red star). 
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Fig. 4.18: Seasonal mean currents at surface for dry (left) and wet (right) season in 2008. Detail 

of study domain around the release location (marked by red star). 
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Fig. 4.19: Seasonal mean currents at surface for dry (left) and wet (right) season in 2009. Detail 

of study domain around the release location (marked by red star). 
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Fig. 4.20: Seasonal mean currents at surface for dry (left) and wet (right) season in 2010. Detail 

of study domain around the release location (marked by red star). 
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APP5: VARIABILITY OF THE FLORIDA CURRENT 

 

Fig.  5.1:  Cross‐sectional  distributions  of  model  computed  Temperature  (left)  and  normal 
velocity  (right)  at  25.5oN  (Florida  coast  is  at  the  left/west  and  the  Bahamas  coast  is  at  the 
right/east) on  (top  to bottom) May 4, May 6,  June 2 and  June 4, 2004,  showing  the vertical 
structure and short‐term variability of the Florida Current. Contour  intervals are 2 units. From 
Kourafalou and Kang (2011). 
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Fig. 5.2: Time series of the Florida Current position along 810W (with respect to latitude), 
defined by the 200C isotherm at 150m) – years 2004‐2010. The red line marks the mean latitude 
(for each year) around which the Florida Current meanders. Time in Julian days. 
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Fig. 5.3: Time series of the Florida Current position along 80.50W (with respect to latitude), 
defined by the 200C isotherm at 150m) – years 2004‐2010. The red line marks the mean latitude 
(for each year) around which the Florida Current meanders. Time in Julian days. 
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APP6: LONG TERM SIMULATION RESULTS (Part 1) 

 

APP6.1 OIL LANDFALL (SURFACE RELEASE) 

Oil landfall frequency is expressed as the daily proportion of oil reaching coastal polygons from 

the  total daily oil discharge  (medium  rate: 2,400 m3/day). The  time  series are used  to  select 

periods of high magnitude of coastal oiling.  To take into account the overlap of daily spills (i.e., 

40‐day  life  time), we ran a 20‐day moving average on  the daily  frequencies, which smoothed 

out variations without changing the timing of the peaks.  Note that: 1) the graphs presented for 

each  regional  group  of  polygons  have  different  y‐axis  scales  for  better  visualization;  2)  the 

colors of the time series match the group of polygons from Figure 2.2.  

 

Figure D.1.1: Time series of oil landfall from surface daily spills from January 2004 to December 

2010 in North Central and Northwest Cuba. 

 
Figure D.1.2: Time series of oil landfall from surface daily spills January 2004 to December 2010 

in the Eastern Bahamas (EBA) 
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Figure D.1.3: Time series of oil landfall from surface daily spills January 2004 to December 2010 

in the Western Bahamas (WBA). 

Figure D.1.4: Time series of oil landfall from surface daily spills January 2004 to December 2010 

in the Eastern U.S. coast (EUS). 

 

 

Figure D.1.5: Time series of oil landfall from surface daily spills January 2004 to December 2010 

in the Southeastern coast of Florida (FLA). 
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Figure D.1.6: Time series of oil landfall from surface daily spills January 2004 to December 2010 

in the Florida Keys (FLK). 

 

 

Figure D.1.7: Time series of oil landfall from surface daily spills January 2004 to December 2010 

in five Bahamian Marine Reserves or Marine Protected Areas (MPA).  
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APP6.2 OIL LANDFALL (SEABED RELEASE‐low discharge rate) 

 

Oil landfall frequency is expressed as the daily proportion of oil reaching coastal polygons from 

the total daily oil discharge (low rate: 1,600 m3/day). The time series are used to select periods 

of high magnitude of coastal oiling.  To take into account the overlap of daily spills (i.e., 40‐day 

life  time), we  ran  a  20‐day moving  average  on  the  daily  frequencies, which  smoothed  out 

variations without changing  the  timing of  the peaks.   Note  that: 1)  the graphs presented  for 

each  regional  group  of  polygons  have  different  y‐axis  scales  for  better  visualization;  2)  the 

colors of the time series match the group of polygons from Figure 2.2.  

 

Figure D.2.1: Time series of oil landfall from deep daily spills at low flow rate from January 2004 

to December 2010 in North Central and Northwest Cuba. 

 

Figure D.2.2: Time series of oil landfall from deep daily spills at low flow rate from January 2004 

to December 2010 in the Eastern Bahamas (EBA). 
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Figure D.2.3: Time series of oil landfall from deep daily spills at low flow rate from January 2004 

to December 2010 in the Western Bahamas (WBA). 

 

Figure D.2.4: Time series of oil landfall from deep daily spills at low flow rate from January 2004 

to December 2010 in the Eastern U.S. coast (EUS). 

 

Figure D.2.5: Time series of oil  landfall deep daily spills at  low flow rate from January 2004 to 

December 2010 in the Southeastern coast of Florida (FLA). 
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Figure D.2.6: Time series of oil landfall from deep daily spills at low flow rate from January 2004 

to December 2010 in the Florida Keys (FLK). 

 

 

Figure D.2.7: Time series of oil landfall from deep daily spills at low flow rate from January 2004 

to December 2010 in five Bahamian Marine Reserves or Marine Protected Areas (MPA).  
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APP6.3 OIL LANDFALL (SEABED RELEASE‐high discharge rate) 

Oil landfall frequency is expressed as the daily proportion of oil reaching coastal polygons from 

the total daily oil discharge (high rate: 3,200 m3/day). The time series are used to select periods 

of high magnitude of coastal oiling.  To take into account the overlap of daily spills (i.e., 40‐day 

life  time), we  ran  a  20‐day moving  average  on  the  daily  frequencies, which  smoothed  out 

variations without changing  the  timing of  the peaks.   Note  that: 1)  the graphs presented  for 

each  regional  group  of  polygons  have  different  y‐axis  scales  for  better  visualization;  2)  the 

colors of the time series match the group of polygons from Figure 2.2.  

 

Figure D.2.8: Time  series of oil  landfall  from deep daily  spills at high  flow  rate  from  January 

2004 to December 2010 in North Central and Northwest Cuba. 

 

Figure D.2.9: Time  series of oil  landfall  from deep daily  spills at high  flow  rate  from  January 

2004 to December 2010 in the Eastern Bahamas (EBA). 
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Figure D.2.10: Time series of oil  landfall  from deep daily spills at high  flow rate  from  January 

2004 to December 2010 in the Western Bahamas (WBA). 

 

Figure D.2.11: Time series of oil  landfall  from deep daily spills at high  flow rate  from  January 

2004 to December 2010 in the Eastern U.S. coast (EUS). 

 

Figure D.2.12: Time series of oil landfall deep daily spills at high flow rate from January 2004 to 

December 2010 in the Southeastern coast of Florida (FLA). 
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Figure D.2.13: Time series of oil  landfall  from deep daily spills at high  flow rate  from  January 

2004 to December 2010 in the Florida Keys (FLK). 

 

 

 

Figure D.2.14: Time series of oil  landfall  from deep daily spills at high  flow rate  from  January 

2004  to December  2010  five  Bahamian Marine  Reserves  or Marine  Protected  Areas  (MPA).
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APP6.4 PROBABILITY OF COASTLINE OILING (SURFACE RELEASE)  

 

Figure D.4:  Map displaying probability distribution of oiling on the coastline from the long term 

simulation over the 2004‐2010 7 year periods. About 46.9 % of total released particles  landed 

on the coastline with a maximum landing on the northern Cuban coast (in red). NOTE: release 

location is marked with a magenta star. There are some coastlines with no particles landed (in 

dark brown) mostly in eastern Bahamas and Dry Tortugas. 
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APP6.5 PROBABILITY OF COASTLINE OILING (SEABED RELEASE‐low discharge 

rate)  

 

Figure D.5:  Map displaying probability distribution of oiling on the coastline from the long term 

simulation over the 2004‐2010 7 year periods. About 35.3 % of total released particles  landed 

on the coastline with a maximum landing on the northern Cuban coast (in red). NOTE: release 

location is marked with a magenta star. There are some coastlines with no particles landed (in 

dark brown) mostly in eastern Bahamas and Dry Tortugas. 
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APP6.6 PROBABILITY OF COASTLINE OILING (SEABED RELEASE‐high discharge 

rate)  

 

Figure D.6:  Map displaying probability distribution of oiling on the coastline from the long term 

simulation over the 2004‐2010 7 year periods. About 27.7 % of total released particles  landed 

on the coastline with a maximum landing on the northern Cuban coast (in red). NOTE: release 

location is marked with a magenta star. There are some coastlines with no particles landed (in 

dark brown) mostly in eastern Bahamas and Dry Tortugas. 
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APP6.7 SHORELINE EXPOSURE TO OIL (SURFACE RELEASE) 

    

 

Figure  D.7.1: Map  displaying minimum  time  to  shoreline  exposure  to  oil.  There  are  some 

coastlines  with  no  particles  landed  (in  dark  brown)  mostly  in  Eastern  Bahamas  and  Dry 

Tortugas. The release location is marked with a magenta star. 
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Figure  D.7.2:  Map  displaying  average  time  to  shoreline  exposure  to  oil.  There  are  some 

coastlines  with  no  particles  landed  (in  dark  brown)  mostly  in  Eastern  Bahamas  and  Dry 

Tortugas. The release location is marked with a magenta star. 
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APP6.8 SHORELINE EXPOSURE TO OIL (SEABED RELEASE‐low discharge rate) 

  

 

Figure  D.8.1: Map  displaying minimum  time  to  shoreline  exposure  to  oil.  There  are  some 

coastlines  with  no  particles  landed  (in  dark  brown)  mostly  in  Eastern  Bahamas  and  Dry 

Tortugas. The release location is marked with a magenta star. 
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Figure  D.8.2:  Map  displaying  average  time  to  shoreline  exposure  to  oil.  There  are  some 

coastlines  with  no  particles  landed  (in  dark  brown)  mostly  in  Eastern  Bahamas  and  Dry 

Tortugas. The release location is marked with a magenta star. 
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APP6.9 SHORELINE EXPOSURE TO OIL (SEABED RELEASE‐high discharge rate) 

  

 

Figure  D.9.1: Map  displaying minimum  time  to  shoreline  exposure  to  oil.  There  are  some 

coastlines  with  no  particles  landed  (in  dark  brown)  mostly  in  Eastern  Bahamas  and  Dry 

Tortugas. The release location is marked with a magenta star. 
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Figure  D.9.2:  Map  displaying  average  time  to  shoreline  exposure  to  oil.  There  are  some 

coastlines  with  no  particles  landed  (in  dark  brown)  mostly  in  eastern  Bahamas  and  Dry 

Tortugas. The release location is marked with a magenta star. 
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APP6.10 OIL ON SEA SURFACE (SURFACE RELEASE) 

 

 

Figure D.10: Map of probability of oil presence (%) at the surface,  in case of a surface release 

for 60 days with a medium discharge rate of 2,400 m3/day. The release location is marked with 

a white circle. 
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APP6.11 OIL ON SEA SURFACE (SEABED RELEASE‐low discharge rate) 

 

 

Figure D.11: Map of probability of oil presence (%) at the surface, in case of a seabed release‐

low  rate  deep  release  for  60  days with  a  low  discharge  rate  of  1,600 m3/day.  The  release 

location is marked with a white circle. 
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APP6.12 OIL ON SEA SURFACE (SEABED RELEASE‐high discharge rate) 

 

 

Figure D.12: Map of probability of oil presence (%) at the surface, in case of a seabed release‐

high  rate  deep  release  for  60  days with  a  high  discharge  rate  of  3,200 m3/day.  The  release 

location is marked with a white circle. 
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APP7: INDIVIDUAL SCENARIO SIMULATION RESULTS (Part 2)  

 APP7.1 PROBABILITY DENSITY DISTRIBUTION OF THE OIL AT THE SURFACE 

(upper 20m)‐(SURFACE RELEASE/CASE B1) 

                     

Fig. D.13:  Two‐dimensional map  of  probability  density  distribution  of  the  oil  at  the  surface 
(upper 20m) for the situation with shortest time of oil to shore (Case B1), February 2009. The 
spill site is marked with a black circle. Magenta areas are minimal probability. 
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APP7.2 PROBABILITY DENSITY DISTRIBUTION OF THE OIL AT THE SURFACE 

(upper 20m)‐(SURFACE RELEASE/CASE B2) 

                      

Fig. D.14:  Two‐dimensional map  of  probability  density  distribution  of  the  oil  at  the  surface 
(upper 20m)  for  the  situation with maximum  shoreline area  (Case B2), September 2008. The 
spill site is marked with a white circle. Magenta areas are minimal probability. 
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APP7.3 PROBABILITY DENSITY DISTRIBUTION OF THE OIL AT THE SURFACE 

(upper 20m)‐(SURFACE RELEASE/CASE B3) 

                      

Fig. D.15:  Two‐dimensional map  of  probability  density  distribution  of  the  oil  at  the  surface 
(upper 20m)  for  the  situation with Hurricane Willa  (Case B3), October 2005. The  spill  site  is 
marked with a white circle. Magenta areas are minimal probability. 
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APP7.4 PROBABILITY DENSITY DISTRIBUTION OF THE OIL AT THE SURFACE 

(upper 20m)‐(SEABED RELEASE/CASE B4) 

                      

Fig. D.16:  Two‐dimensional map  of  probability  density  distribution  of  the  oil  at  the  surface 
(upper 20m)  for  the situation with shortest  time of oil  to shore  (Case B4),  January 2010. The 
spill site is marked with a white circle. Magenta areas are minimal probability. 
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APP7.5 PROBABILITY DENSITY DISTRIBUTION OF THE OIL AT THE SURFACE 

(upper 20m)‐(SEABED RELEASE/CASE B5) 

                      

Fig. D.17:  Two‐dimensional map  of  probability  density  distribution  of  the  oil  at  the  surface 
(upper 20m) for the situation with maximum shoreline area (Case B5), October 2007. The spill 
site is marked with a white circle. Magenta areas are minimal probability. 
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APP7.6 PROBABILITY DENSITY DISTRIBUTION OF THE OIL AT THE SURFACE 

(upper 20m)‐(SEABED RELEASE/CASE B6) 

                      

Fig. D.18:  Two‐dimensional map  of  probability  density  distribution  of  the  oil  at  the  surface 
(upper 20m) for the situation with maximum volume of oil entrained in the water column (Case 
B6),  August  2006.  The  spill  site  is marked with  a white  circle. Magenta  areas  are minimal 
probability. 
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APP7.7 INTERACTION OF OIL SLICKS WITH LAND WITH TIME (SURFACE 

RELEASE/CASE B1) 

 

Fig. D.19a: Surface maps of oil slick thickness (CASE B1, in m) on February 8 and February 14, 

2009. The red circle indicates the origin of the spill. Animation provided separately, file D19. 
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Fig. D.19b: Surface maps of oil slick thickness (CASE B1, in m) on February 20, and March 3, 

2009. The red circle indicates the origin of the spill. Animation provided separately, file D19. 
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Fig. D.19c: Surface maps of oil slick thickness (CASE B1, in m) on February 8, February 14, 

February 20, and March 3, 2009. The red circle indicates the origin of the spill. Animation 

provided separately, file D19. 
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APP7.8 INTERACTION OF OIL SLICKS WITH LAND WITH TIME (SURFACE 

RELEASE/CASE B2) 

 

Fig. D.20a: Surface maps of oil slick thickness (CASE B2, in m) on September 6 and September 

11, 2008. The red circle indicates the origin of the spill. Animation provided separately, file D20. 
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Fig. D.20b: Surface maps of oil slick thickness (CASE B2, in m) on September 15 and September 

19, 2008. The red circle indicates the origin of the spill. Animation provided separately, file D20. 
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Fig. D.20c: Surface maps of oil slick thickness (CASE B2, in m) on September 6, September 11, 

September  15,  and  September  19,  2008.  The  red  circle  indicates  the  origin  of  the  spill. 

Animation provided separately, file D20. 
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APP7.9 INTERACTION OF OIL SLICKS WITH LAND WITH TIME (SURFACE 

RELEASE/CASE B3)  

 

Fig. D.21a: Surface maps of oil slick thickness (CASE B3,  in m) on October 7 and October 11, 

2005. The red circle indicates the origin of the spill. Animation provided separately, file D21. 
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Fig. D.21b: Surface maps of oil slick thickness (CASE B3, in m) on October 24 and October 25, 

2005. The red circle indicates the origin of the spill. Animation provided separately, file D21. 
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Fig. D.21c: Surface maps of oil slick thickness (CASE B3, in m) on October 26, and November 2, 

2005. The red circle indicates the origin of the spill. Animation provided separately, file D21. 
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Fig. D.21d:  Surface maps  of  oil  slick  thickness  (CASE  B3,  in  m)  on October  7, October  11, 

October 24, October 25, October 26, and November 2, 2005. The red circle indicates the origin 

of the spill. Animation provided separately, file D21. 
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APP7.10 INTERACTION OF OIL SLICKS WITH LAND WITH TIME (SEABED 

RELEASE/CASE B4) 

 

Fig. D.22a: Surface maps of oil slick  thickness  (CASE B4,  in m) on  January 7 and  January 15, 

2010. The red circle indicates the origin of the spill. Animation provided separately, file D22. 
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Fig. D.22b: Surface maps of oil slick thickness (CASE B4, in m) on February 3d and February 19, 

2010. The red circle indicates the origin of the spill. Animation provided separately, file D22. 
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Fig. D.22c:  Surface maps of oil  slick  thickness  (CASE B4,  in m) on March 1st and March 16, 

2010. The red circle indicates the origin of the spill. Animation provided separately, file D22. 
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Fig.  D.22d:  Surface maps  of  oil  slick  thickness  (CASE  B4,  in  m)  on  January  7,  January  15, 

February 2nd, February 19, March 1st, and March 16, 2010. The red circle indicates the origin of 

the spill. Animation provided separately, file D22. 
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APP7.11 INTERACTION OF OIL SLICKS WITH LAND WITH TIME (SEABED 

RELEASE/CASE B5) 

Fig. D.23a: Surface maps of oil slick thickness (CASE B5, in m) on October 8 and October 16, 

2007. The red circle indicates the origin of the spill. Animation provided separately, file D23. 
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Fig. D.23b: Surface maps of oil slick thickness (CASE B5, in m) on November 3 and November 

17, 2007. The red circle indicates the origin of the spill. Animation provided separately, file D23. 
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Fig. D.23c: Surface maps of oil slick thickness (CASE B5, in m) on November 25 and December 

7, 2007. The red circle indicates the origin of the spill. Animation provided separately, file D23. 
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Fig. D.23d: Surface maps of oil slick thickness (CASE B5,  in m) on October 8, October 16, 

November 3, November 17, November 25, and December 7, 2007. The red circle  indicates 

the origin of the spill. Animation provided separately, file D23. 
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APP7.12 INTERACTION OF OIL SLICKS WITH LAND WITH TIME (SEABED 

RELEASE/CASE B6) 

                                        

  Fig. D.24a: Surface maps of oil slick thickness (CASE B6, in m) on August 9 and August 21, 

2006. The red circle indicates the origin of the spill. Animation provided separately, file D24. 
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Fig. D.24b: Surface maps of oil slick thickness (CASE B6, in m) on September 1st and September 

18, 2006. The red circle indicates the origin of the spill. Animation provided separately, file D24. 
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Fig. D.24c: Surface maps of oil slick thickness (CASE B6, in m) on September 26 and October 3, 

2006. The red circle indicates the origin of the spill. Animation provided separately, file D24. 
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  Fig. D.24d:  Surface maps of oil  slick  thickness  (CASE B6,  in m) on August  9, August  21, 

September 1st, September 18, September 26, and October 3, 2006. The red circle indicates 

the origin of the spill. Animation provided separately, file D24. 
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APP7.13 OIL BUDGET AND PARTITIONS OVER TIME (SURFACE RELEASE/CASE B1) 

 

Figure  D.25:  Shortest  time  of  oil  to  shore  (Case  B1:  surface  release  Case  1)  ‐  Oil  spill  fate 

through time from February 1 to April 2, 2009.  The fate of the oil is represented as the fraction 

of  oil  discharged  partitioned  between  the  following  components:    1)  below  the  surface  as 

suspended hydrocarbons in the entire water column; 2) at the surface of the ocean in the form 

of oil slicks or mats; 3) biodegraded; 4) evaporated from the sea surface in the form of volatile 

hydrocarbons; 5) beached oil making landfall.  Percent of oil is scored against the total mass of 

oil spilled. The duration of the spill is 30 days and is indicated by the dotted vertical black line. 
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APP7.14 OIL BUDGET AND PARTITIONS OVER TIME (SURFACE RELEASE/CASE B2) 

 

Figure D.26: Maximum  shoreline  area  oiled  (Case B2:  surface  release Case  2)  ‐ Oil  spill  fate 

through time from September 1st to October 31, 2008.  The fate of the oil is represented as the 

fraction of oil discharged partitioned between the following components:  1) below the surface 

as suspended hydrocarbons  in the entire water column; 2) at the surface of the ocean  in the 

form of oil slicks or mats; 3) biodegraded; 4) evaporated  from  the sea surface  in  the  form of 

volatile hydrocarbons; 5) beached oil making landfall.  Percent of oil is scored against the total 

mass of oil spilled. The duration of  the spill  is 30 days and  is  indicated by  the dotted vertical 

black line. 
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APP7.15 OIL BUDGET AND PARTITIONS OVER TIME (SURFACE RELEASE/CASE B3) 

 

Figure D.27: Hurricane Wilma case (Case B3: surface release Case 3) ‐ Oil spill fate through time 

from October 1st to November 30, 2005.  The fate of the oil is represented as the fraction of oil 

discharged partitioned between the following components:  1) below the surface as suspended 

hydrocarbons in the entire water column; 2) at the surface of the ocean in the form of oil slicks 

or  mats;  3)  biodegraded;  4)  evaporated  from  the  sea  surface  in  the  form  of  volatile 

hydrocarbons; 5) beached oil making landfall.  Percent of oil is scored against the total mass of 

oil spilled. The duration of the spill is 30 days and is indicated by the dotted vertical black line. 
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APP7.16 OIL BUDGET AND PARTITIONS OVER TIME (SEABED RELEASE/CASE B4) 

 

Figure D.28: Situation with shortest time of oil to shore (Case B4: seabed release Case 1) ‐ Oil 

spill fate through time from January 1 to April 1st, 2010.  The fate of the oil is represented as the 

fraction of oil discharged partitioned between the following components: 1) below the surface 

as suspended hydrocarbons  in the entire water column; 2) at the surface of the ocean  in the 

form of oil slicks or mats; 3) biodegraded; 4) evaporated  from  the sea surface  in  the  form of 

volatile hydrocarbons; 5) beached oil making landfall.  Percent of oil is scored against the total 

mass of oil spilled. The duration of  the spill  is 60 days and  is  indicated by  the dotted vertical 

black line. 
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APP7.17 OIL BUDGET AND PARTITIONS OVER TIME (SEABED RELEASE/CASE B5) 

 

 

Figure D.29: Situation with maximum shoreline area (Case B5: seabed release Case 2) ‐ Oil spill 

fate through time from October 1st to December 30, 2007.  The fate of the oil is represented as 

the  fraction of  oil discharged partitioned between  the  following  components:    1) below  the 

surface as suspended hydrocarbons in the entire water column; 2) at the surface of the ocean 

in the form of oil slicks or mats; 3) biodegraded; 4) evaporated from the sea surface in the form 

of volatile hydrocarbons; 5) beached oil making  landfall.   Percent of oil  is  scored against  the 

total mass  of  oil  spilled.  The  duration  of  the  spill  is  60  days  and  is  indicated  by  the  dotted 

vertical black line. 
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APP7.18 OIL BUDGET AND PARTITIONS OVER TIME (SEABED RELEASE/CASE B6) 

 

Figure D.30: Situation with maximum volume of oil entrained  in  the water column  (Case B6: 

seabed release Case 3)  ‐ Oil spill fate through time from August 1st to October 30, 2006.   The 

fate of the oil is represented as the fraction of oil discharged partitioned between the following 

components:   1) below the surface as suspended hydrocarbons  in the entire water column; 2) 

at the surface of the ocean in the form of oil slicks or mats; 3) biodegraded; 4) evaporated from 

the sea surface in the form of volatile hydrocarbons; 5) beached oil making landfall.  Percent of 

oil  is  scored  against  the  total mass  of  oil  spilled.  The  duration  of  the  spill  is  60  days  and  is 

indicated by the dotted vertical black line. 
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APP7.19: DEPTH DISTRIBUTION OF THE SUBMERGED OIL IN SUSPENSION (below 

20m) (SEABED RELEASE/CASE B4) 

 

 
Fig. D.31: Two‐dimensional maps of the depth of the submerged oil droplets in suspension 

(below 20m) (seabed release/CASE B4). These maps are not indicative of the oil 

concentration or toxicity. 
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APP7.20: DEPTH DISTRIBUTION OF THE SUBMERGED OIL IN SUSPENSION (below 

20m) (SEABED RELEASE/CASE B5) 

 

 
Fig. D.32: Two‐dimensional maps of the depth of the submerged oil droplets in suspension 

(below 20m) (seabed release/CASE B5). These maps are not indicative of the oil 

concentration or toxicity. 
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APP7.21: DEPTH DISTRIBUTION OF THE SUBMERGED OIL IN SUSPENSION (below 

20m) (SEABED RELEASE/CASE B6) 

 

 

Fig. D.33: Two‐dimensional maps of the depth of the submerged oil droplets in suspension 

(below 20m) (seabed release/CASE B6). These maps are not indicative of the oil 

concentration or toxicity. 
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APP7.22 THREE DIMENSIONAL ANIMATIONS OF A SPILL SCENARIO (SEABED 

RELEASE/CASE B4) 

D34: “Animation provided separately, file D34” 

Note: This animation is not indicative of the oil concentration or toxicity. 

 

 

APP7.23 THREE DIMENSIONAL ANIMATIONS OF A SPILL SCENARIO (SEABED 

RELEASE/CASE B5) 

D35: “Animation provided separately, file D35” 

Note: This animation is not indicative of the oil concentration or toxicity. 

 

 

APP7.24 THREE DIMENSIONAL ANIMATIONS OF A SPILL SCENARIO (SEABED 

RELEASE/CASE B6) 

D36: “Animation provided separately, file D36” 

Note: This animation is not indicative of the oil concentration or toxicity. 
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APP7.25 SUBMERGED OIL PLUME (SEABED RELEASE/CASE B4) 

 

Fig. D.37: Two‐dimensional maps of the maximum concentration (ppb) of submerged oil plume 

(seabed release/CASE B4)  
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APP7.26 SUBMERGED OIL PLUME (SEABED RELEASE/CASE B5) 

 

Fig. D.38: Two‐dimensional maps of the maximum concentration (ppb) of submerged oil plume 

(seabed release/CASE B5)  
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APP7.27 SUBMERGED OIL PLUME (SEABED RELEASE/CASE B6) 

 

Fig. D.39: Two‐dimensional maps of the maximum concentration (ppb) of submerged oil plume 

(seabed release/CASE B6)  
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APP7.28 IMPACT OF A POTENTIAL OIL SPILL ON THE WATER COLUMN (SEABED 

RELEASE/CASE B4) 

 

 

 

Fig. D.40: Impact of a potential oil spill on the water column: Vertical profile of the maximum oil 

density (ppb) in the water column through time (seabed release/CASE B4), west of the release 

point (left) and east of the release point (right). 
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APP7.29 IMPACT OF A POTENTIAL OIL SPILL ON THE WATER COLUMN (SEABED 

RELEASE/CASE B5) 

 

 

 

 

Fig. D.41: Impact of a potential oil spill on the water column: Vertical profile of the maximum oil 

density (ppb) in the water column through time (seabed release/CASE B5), west of the release 

point (left) and east of the release point (right). 
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APP7.30 IMPACT OF A POTENTIAL OIL SPILL ON THE WATER COLUMN (SEABED 

RELEASE/CASE B6) 

 

 

 

 

Fig. D.42: Impact of a potential oil spill on the water column: Vertical profile of the maximum oil 

density (ppb) in the water column through time (seabed release/CASE B6), west of the release 

point (left) and east of the release point (right). 
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EXECUTIVE SUMMARY 
RPS performed simulations of hypothetical Worst-Case Discharges (WCDs) of oil resulting from one blowout 

event and two surface events occurring at the B-North well site offshore Bahamas. Blowouts were simulated 

using the OILMAPDeep model to determine the fate of the oil discharge plume. The SIMAP model system was 

used for the blowout and surface scenarios in stochastic mode to determine the probability of oil contamination 

to the sea surface and the shoreline, and in deterministic mode to quantify the fate of the spilled oil in the 

environment for representative spill events. Spills were simulated using wind conditions from two seasons 

determined based on prevailing wind conditions.  

The unmitigated (i.e., no response action) blowout scenario consisted of 30 days of oil discharge at the 

wellhead. The blowouts were simulated using the OILMAPDeep blowout model to determine the discharge 

plume geometry and define the size of the oil droplets discharged into the water column. The WCD (20,000 

barrels per day [bpd]) trajectory and fate model simulations were run for 45 days, an additional 15 days past 

the 30-day discharge period. The surface scenarios, one medium volume discharge and one low volume 

discharge, were also simulated for 45 days. The medium volume surface discharge scenario simulated a 

release of 15,000 barrels over 1 day. The low volume surface discharge simulated a release of 293 barrels 

over 1 hour.   

The SIMAP model uses specific oil thickness thresholds for calculating the probability or likelihood of the 

presence of oil on the sea surface or shoreline. Shoreline oil must be a minimum of 100 microns (µm) thick to 

be included in the probability calculation and at least 1 µm thick for surface oiling.  

The environmental conditions in the study area around the Bahamas were analyzed based on the literature 

and the collected met-ocean datasets. Some findings are highlighted below:  

 Winds near the site are coming predominately from the east during the Wet season (May – October), 

and from the east-northeast and east during the Dry season (November – April). 

 Current direction varies throughout the year with predominate directions towards the northwest and 

east. 

 Currents are the primary driver of surface transport and the movement of floating surface slicks during 

the Wet season, whereas wind drift is the predominant surface transport mechanism during the Dry 

season. 

Wind data were obtained from the U.S. National Centers for Environmental Prediction (NCEP) Climate Forecast 

System Reanalysis (CFSR) for a 5-year period (2006 to 2010). 

Currents in the upper water column off the Bahamas coast are strong and flow towards the northwest along 

the coast of South America over the entire year. The Guiana Current is part of the regional flow between South 

America, Africa and the Caribbean Sea, extending from Bahamas to the Caribbean. 

The SIMAP model was used to predict the probability of oil contamination on the water surface and shoreline 

for spills occurring in two seasons corresponding to seasonal wind regimes. The model was also applied in 

deterministic mode to simulate individual spills selected as representative events during each season. Results 

from the SIMAP stochastic modeling are provided in maps depicting the probability and timing of oil 

contamination on the water surface and maps depicting the probability and timing of oil contamination on the 
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shoreline. An individual spill event was selected from each seasonal stochastic scenario based on the 95th 

percentile occurrence of the first arrival of oil onshore. Output from the selected spill events is provided as a 

map of the spill trajectory and as oil mass balance graphs showing the time history of oil volume in the 

environment. 

Based on the stochastic modeling results, the following conclusions can be highlighted: 

 Due to the nature of the Bahamas Crude Oil, the released oil entrains into the water column readily. 

Both surface and subsurface oil moves primarily north forced by the Gulf Stream. Surface oil from the 

modeled blowouts is also predicted to travel to the southeast of the release location along the 

northern coast of Cuba.  

 Shoreline oil contamination occurs primarily along the Cuban coast in each modeled scenario during 

both Wet and Dry seasons. However, the average percent of released oil ashore is higher in the Dry 

season compared to the Wet season.  

 All (100%) of the modeled blowout simulations reach shore in the Dry and Wet seasons. Less than 

30% of the modeled 15,000 bbl surface release simulations reach the shore, while ≤11% of the 

modeled 293 bbl scenarios reach the shore.  

Based on the deterministic modeling results, the following conclusions can be highlighted: 

 By the end of the simulation, the majority of the oil is predicted to be entrained in the water column 

(16-38%), evaporated into the atmosphere (19-26%), degraded (24-41%), or transported outside the 

model domain (2-30%). 

 The environmental conditions (winds and currents) drive both surface and subsurface oil to the north 

in both Dry and Wet seasons. During the Wet season, for the blowout and medium surface 

discharge, winds and currents also drive surface and subsurface oil to the east. 

 Due to the larger volume of oil spilled, the blowout scenario in both seasons has a larger predicted 

surface and subsurface footprint than the surface releases in both seasons.  

 The blowout releases were predicted to have a larger impact to shore than the surface releases, as 

oil was stranded on the northern shores of Cuba and the smaller islands of the Bahamas (Cay Sal). 

Both of the surface releases were also predicted to reach the shorelines of the Bahamas or Cuba.  

  



REPORT 

Oil Spill Risk Assessment  |  Bahamas BPC 206556  |  Draft 1  |  December 19, 2019 

www.rpsgroup.com   iv 

Contents 

EXECUTIVE SUMMARY ............................................................................................................................... II 

1 INTRODUCTION ........................................................................................................................... 1 

2 MODEL SCENARIOS & INPUTS ................................................................................................. 2 

2.1 Model Scenarios ........................................................................................................... 2 

2.2 Oil Properties ................................................................................................................ 4 
3 ENVIRONMENTAL CONDITIONS AND DATA ANALYSIS ........................................................ 6 

3.1 General Dynamics and Climatology ............................................................................. 6 

3.2 Wind Dataset – NCEP CFSR ....................................................................................... 9 

3.3 Current Datasets .........................................................................................................13 

3.4 Surface Transport .......................................................................................................23 

4 MODEL APPROACH ..................................................................................................................24 

4.1 SIMAP Model Description ...........................................................................................24 

4.2 Near-Field Blowout Modeling .....................................................................................27 

4.3 Far-field and Surface Spill Modeling ...........................................................................28 

4.4 Thresholds of Concern and Weathering .....................................................................31 
5 OIL SPILL MODEL RESULTS ...................................................................................................32 

5.1 Stochastic Model Results ...........................................................................................32 

5.2 Deterministic Model Results .......................................................................................46 
6 REFERENCES ............................................................................................................................53 

APPENDIX A  OIL SPILL MODELING SYSTEM TECHNICAL DESCRIPTION ....................................56 

 

 

  



REPORT 

Oil Spill Risk Assessment  |  Bahamas BPC 206556  |  Draft 1  |  December 19, 2019 

www.rpsgroup.com   v 

Tables 

Table 2-1. Location of the spill location offshore Bahamas. .......................................................................... 2 

Table 2-2. Spill scenarios modeled, offshore Bahamas. ............................................................................... 3 

Table 2-3. Summary of blowout parameters. ................................................................................................ 3 

Table 2-4. Bahamas Medium Crude Oil characteristics. ............................................................................... 4 

Table 3-1. The seasonal breakdown for the Bahamas. ................................................................................ 8 

Table 3-2. The specifics of the wind dataset used for the modeling. ............................................................ 9 

Table 3-3. The specifics of the current datasets used for the modeling. ....................................................13 

Table 4-1. Oil thickness thresholds applied in the spill risk assessment for sea surface, shoreline, and 

water column probability determinations. ....................................................................................................31 

Table 5-1. Oil Spill Stochastic Results – Shoreline oiling probability and minimum travel time ..................32 

Table 5-2. Summary of representative worst-case scenarios - mass balance at the end of the 

simulation as percent of the total volume of oil released. ...........................................................................46 

Table A-1. Oil Decay rates used in OILMAP/SIMAP for each marine compartment and oil components 

(THC range). ................................................................................................................................................58 

 

  



REPORT 

Oil Spill Risk Assessment  |  Bahamas BPC 206556  |  Draft 1  |  December 19, 2019 

www.rpsgroup.com   vi 

Figures 

Figure 2-1. Map of release location used in the oil spill modeling study. ...................................................... 2 

Figure 3-1. Schematic diagram of the North Atlantic Gyre (modified from Putman and He 2013). .............. 6 

Figure 3-2. Bathymetry and bottom currents along the Florida Straits, Nicholas Channel, Old Bahamas 

Channel, and Santaren Channel (from Lüdmann et al. 2016). ..................................................................... 7 

Figure 3-3. Monthly sea surface temperature (deg. C) in blue and salinity (ppt) in red at B North 

(Locarnini et al. 2018; Zweng et al. 2018). The green box denotes the Wet season.................................... 8 

Figure 3-4. Spatial distribution of CFSR annual wind speed and direction near the spill site (in m/s). 

The black cross indicates the spill location (B North). .................................................................................10 

Figure 3-5. Annual CFSR rose near the B North site between the Bahamas and Cuba. Wind speeds 

are in m/s, using meteorological convention (i.e., direction wind is coming from). .....................................11 

Figure 3-6. Monthly average (black) and 5 to 95th percentile (gold polygon) CFSR wind speed statistics 

near B North: wind speed reported in m/s. The green box denotes the Wet season. ................................11 

Figure 3-7. Monthly CFSR wind roses near B North. Wind speeds in m/s, using meteorological 

convention (i.e., direction wind is coming from). The green box denotes the Wet season. ........................12 

Figure 3-8. HYDROMAP model grid bathymetry (HYDROMAP tidal domain) for the entire tidal domain. 

The white mark represents the spill site. .....................................................................................................15 

Figure 3-9. Timeseries of U and V component of tidal current (from HYDROMAP) near the site. .............16 

Figure 3-10. Illustration showing M2 component of flood current pattern near the site (red mark). ...........17 

Figure 3-11. Illustration showing M2 component of ebb current pattern near the site (red mark). .............17 

Figure 3-12. HYCOM surface current speed averaged over period of 2006 to 2010 for the Wet Season 

(May through October; left) and for the Dry season (November through April; right). The black cross 

represents the location of B North. ..............................................................................................................19 

Figure 3-13. Annual HYCOM+HYDROMAP rose near B North for 2006-2010. Current speeds in cm/s, 

using oceanographic convention (i.e., direction current is going to). ..........................................................20 

Figure 3-14. Monthly average (black solid line) and 5 to 95th percentile (gold polygon) 

HYCOM+HYDROMAP current speed statistics near B North. The green box denotes the Wet season. ..20 

Figure 3-15. Monthly HYCOM+HYDROMAP surface current roses near B North; following 

oceanographic convention (currents heading to), current speeds in cm/s. The green box denotes the 

Wet season. .................................................................................................................................................21 

Figure 3-16. Vertical profile (left) and current roses showing the distribution of current speeds and 

direction (right) near the site, derived from HYCOM model currents from 2006-2010................................22 



REPORT 

Oil Spill Risk Assessment  |  Bahamas BPC 206556  |  Draft 1  |  December 19, 2019 

www.rpsgroup.com   vii 

Figure 3-17. Surface drift forcing comparison statistics near B North: monthly-averaged CSFR wind 

drift compared with HYCOM+HYDROMAP current speed.  Wind drift is calculated as 3.5% of the wind 

speed. Predominant current transports are shaded blue. The green box denotes the Wet season. ..........23 

Figure 4-1. Oil fate processes simulated in open water within the SIMAP model. ......................................25 

Figure 4-2. Oil fate processes simulated near shorelines within the SIMAP model. ...................................26 

Figure 4-3. Visualization of a well blowout ..................................................................................................27 

Figure 4-4. Diagram of RPS stochastic modeling approach; an ensemble of individual trajectories 

creates the stochastic probability footprint. .................................................................................................30 

Figure 5-1. Surface stochastic results for a 600,000 bbl crude blowout at B-North in the Dry season; 

water surface oiling probabilities (top) and minimum travel times (bottom) using a surface oil thickness 

threshold of 0.001 mm (1 micron). ..............................................................................................................34 

Figure 5-2. Shoreline stochastic results for a 600,000 bbl crude blowout at B-North in the Dry season; 

shore oiling probabilities (top) and minimum travel times (bottom) using a shore oil thickness threshold 

of 0.1 mm (100 microns). .............................................................................................................................35 

Figure 5-3. Surface stochastic results for a 600,000 bbl crude blowout at B-North in the Wet season; 

water surface oiling probabilities (top) and minimum travel times (bottom) using a surface oil thickness 

threshold of 0.001 mm (1 micron). ..............................................................................................................36 

Figure 5-4. Shoreline stochastic results for a 600,000 bbl crude blowout at B-North in the Wet season; 

shore oiling probabilities (top) and minimum travel times (bottom) using a shore oil thickness threshold 

of 0.1 mm (100 microns). .............................................................................................................................37 

Figure 5-5. Surface stochastic results 15,000 bbl crude surface release at B-North in the Dry season; 

water surface oiling probabilities (top) and minimum travel times (bottom) using a surface oil thickness 

threshold of 0.001 mm (1 micron). ..............................................................................................................38 

Figure 5-6. Shoreline stochastic results for a 15,000 bbl crude surface release at B-North in the Dry 

season; shore oiling probabilities (top) and minimum travel times (bottom) using a shore oil thickness 

threshold of 0.1 mm (100 microns). .............................................................................................................39 

Figure 5-7. Surface stochastic results 15,000 bbl crude surface release at B-North in the Wet season; 

water surface oiling probabilities (top) and minimum travel times (bottom) using a surface oil thickness 

threshold of 0.001 mm (1 micron). ..............................................................................................................40 

Figure 5-8. Shoreline stochastic results for a 15,000 bbl crude surface release at B-North in the Wet 

season; shore oiling probabilities (top) and minimum travel times (bottom) using a shore oil thickness 

threshold of 0.1 mm (100 microns). .............................................................................................................41 

Figure 5-9. Surface stochastic results 293 bbl crude surface release at B-North in the Dry season; 

water surface oiling probabilities (top) and minimum travel times (bottom) using a surface oil thickness 

threshold of 0.001 mm (1 micron). ..............................................................................................................42 



REPORT 

Oil Spill Risk Assessment  |  Bahamas BPC 206556  |  Draft 1  |  December 19, 2019 

www.rpsgroup.com   viii 

Figure 5-10. Shoreline stochastic results for a 293 bbl crude surface release at B-North in the Dry 

season; shore oiling probabilities (top) and minimum travel times (bottom) using a shore oil thickness 

threshold of 0.1 mm (100 microns). .............................................................................................................43 

Figure 5-11. Surface stochastic results 293 bbl crude surface release at B-North in the Wet season; 

water surface oiling probabilities (top) and minimum travel times (bottom) using a surface oil thickness 

threshold of 0.001 mm (1 micron). ..............................................................................................................44 

Figure 5-12. Shoreline stochastic results for a 293 bbl crude surface release at B-North in the Wet 

season; shore oiling probabilities (top) and minimum travel times (bottom) using a shore oil thickness 

threshold of 0.1 mm (100 microns). .............................................................................................................45 

Figure 5-13. Mass balance of the 600,000 barrel subsurface release of Bahamas Medium Crude during 

the Dry season (top) and Wet season (bottom). .........................................................................................47 

Figure 5-14. Mass balance of the 15,000 barrel surface release of Bahamas Medium Crude during the 

Dry season (top) and Wet season (bottom). ...............................................................................................48 

Figure 5-15. Mass balance of the 293 barrel surface release of Bahamas Medium Crude during the Dry 

season (top) and Wet season (bottom). ......................................................................................................49 

Figure 5-16. Surface oil, subsurface oil, and associated swept area paths of the 600,000 barrel 

subsurface release of Bahamas Medium Crude during the Dry season (top) and Wet season (bottom)...50 

Figure 5-17. Surface oil, subsurface oil, and associated swept area paths of the 15,000 barrel surface 

release of Bahamas Medium Crude during the Dry season (top) and Wet season (bottom). ....................51 

Figure 5-18. Surface oil, subsurface oil, and associated swept area paths of the 293 barrel surface 

release of Bahamas Medium Crude during the Dry season (top) and Wet season (bottom). ....................52 



REPORT 

1 

1 INTRODUCTION 
RPS Ocean Science was contracted by Bahamas Petroleum Company (BPC) PLC to assess the trajectory and 

fate of releases using RPS’ SIMAP model in the offshore waters of the Bahamas without spill response 

mitigation. This report presents the preliminary results of the oil spill modeling conducted for this project. 

Hydrocarbon release scenarios were simulated using the SIMAP oil spill modeling system in its two different 

modes, in order to first evaluate the probable effects associated with varying environmental conditions (i.e., 

stochastic mode) and then evaluate the details of each spill type under a set condition representative of a worst-

case situation (i.e., deterministic mode). SIMAP simulations were performed using wind conditions from two 

distinct seasonal regimes (Dry and Wet) in order to capture the range of potential environmental conditions.  

Representative “worst-case” spill events were identified from the suite of individual trajectories simulated in the 

stochastic analyses and were selected based on the minimum time for oil to reach the shoreline. These spills 

were used to characterize a probable event trajectory and oil mass balance.  

This report presents a summary of the modeling methodology, a description of the spill scenarios, and the oil 

type simulated. The model scenarios and model inputs are provided in Section 2. The environmental and 

geographic input data utilized for modeling are provided in Section 3. Section 4 provides a description of the 

model approach, and Section 5 provides the model results for the hypothetical releases. A summary of the 

modeling results is included in Section 6. Further detail on the SIMAP oil transport and fate model is provided 

in Appendix A. 
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2 MODEL SCENARIOS & INPUTS 

2.1 Model Scenarios 

One site offshore the Bahamas (B-North) was used for all spill scenarios in this report. The site is located 

roughly 45 km southeast of the coastline of Anguilla Cays. The spill location coordinates and map are shown 

below (Table 2-1 and Figure 2-1).  

 

Table 2-1. Location of the spill location offshore Bahamas.  

Spill Location Latitude (N) Longitude (W) Depth (m) 

B-North 23° 16’ 23.89682” -79° 07’ 54.81097” 520 

 

  

Figure 2-1. Map of release location used in the oil spill modeling study. 
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The spill scenarios modeled are listed in Table 2-2. The spill scenarios include 30-day blowouts of Bahamas 

Medium Crude, 1-day surface discharges of crude, and 1-hour surface discharge of crude modeled for 45 days. 

The model simulations were run using environmental conditions corresponding to different regimes in the Wet 

(May through October) and Dry (November through April) seasons defined in the analysis of met-ocean data 

at the spill site (Section 3).  

Volumes and release rates were provided by the client to RPS based on anticipated reservoir characteristics. 

The plume exit velocity is calculated from the total volumetric release rate and local gas to oil ratio (compressed 

at depth) considering reservoir properties, release depth, and the cross-sectional area of the release opening 

(Table 2-3).  

 

Table 2-2. Spill scenarios modeled, offshore Bahamas.  

ID Scenario Type Site Oil Type Season 
Total Volume 

Released 
Release 
Duration 

Simulation 
Duration 

1 
Tier III Scenarios - 

Worst credible 
case discharge 

(WCCD),  
No Response 

B-North  
Well head 
(seabed) 

Bahamas 
Medium 
Crude 

Dry: 
(November-April) 20,000 bopd1 

(3,200 m3/day)  
Total: 600,000 bbl 

30 days 45 days 

2 
Wet: 

(May-October) 

3 Tier II Scenarios – 
Medium surface 

discharge,  
No Response 

B-North 
Topside  

(sea 
surface) 

Bahamas 
Medium 
Crude 

Dry: 
(November-April) 15,000 bopd1  

(3,200 m3/day)  
Total: 15,000 bbl 

1 day 45 days 

4 
Wet: 

(May-October) 

5 Tier I Scenarios –  
Low volume 

surface discharge,  
No Response 

B-North 
Topside  

(sea 
surface) 

Bahamas 
Medium 
Crude 

Dry: 
(November-April) 40 tonnes2  

(293 bbl) 
1 hr 45 days 

6 
Wet: 

(May-October) 

1 Source: Bahamas Petroleum Company Plc. 2012. Environmental Impact Assessment for Exploratory Drilling in the Bain, 
Cooper, Donaldson and Eneas Blocks, Offshore The Bahamas. 

2 Source: IPIECA 2013. Oil spill risk assessment and response planning for offshore installations. Oil Spill Response Joint 
Industry Project (JIP) 6. Final Report 

 

Table 2-3. Summary of blowout parameters.  

Site Water Depth of Release (m) GOR (scf/bbl) Pipe Opening (in) 
Oil Discharge 

Temperature (°C) 

B-North 520 500 12.25 100* 

* Note that RPS derived this oil discharge temperature based on further testing based on information 

provided by the client. 
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2.2 Oil Properties 

The physical and chemical properties of the oil are used by the SIMAP model in calculations of the transport 

and fate of the spill. The oil used in the model simulations is a medium crude. The crude oil can incorporate 

water when spilled, which increases the viscosity and tends to keep it on the water surface. Table 2-4 lists the 

basic physical properties of the oil used in the model simulations. The client provided RPS with detailed 

information regarding the oil properties of the products and RPS assumed a proxy/generic oil to define any 

additional properties necessary to run the oil spill model. These properties were based on characterizations 

from the Environmental Technology Centre of Environment Canada. If further information about the actual 

crude oil becomes available, the characterization of the oil provided by RPS and used in this modeling study 

should be reviewed to ensure that the representative oils are suitable. 

 

Table 2-4. Bahamas Medium Crude Oil characteristics.  

 

Viscosity and interfacial surface tension affect the degree of spreading of the oil, which in turn influences the 

rates of evaporation, dissolution, dispersion, and photo-oxidation. The maximum water content is a laboratory 

measurement of the tendency of the oil to form emulsions. Oils that form water-in-oil emulsions tend to be more 

persistent in the marine environment, as they are less likely to be dissolved and/or evaporated; thus, this 

increases their potential for reaching the shoreline.  

To classify oil products from a weathering point of view, crude oils and hydrocarbon mixtures can be broken 

down into distillation cuts based on their boiling points. Total hydrocarbon concentrations (THC) in the oil 

weathering model include both aromatic (soluble) and aliphatic (insoluble) components. In general, the lighter 

aromatic compounds, such as Monocyclic and Polycyclic Aromatic Hydrocarbons (MAHs and PAHs, 

respectively), tend to rapidly evaporate to the atmosphere unless the product gets mixed into the water column. 

If oil is released below the water surface or gets entrained before it has weathered and lost the lower molecular 

weight aromatics to the atmosphere, dissolved MAHs and PAHs can reach concentrations where they can 

affect water column organisms or bottom communities (French-McCay and Payne 2001).  

Characteristic Value 

Oil Type Bahamas Medium Crude 

GOR 550 cf/bbl 

Density (@ 15.0oC) 0.863 

Viscosity  22cP @ 0C 

Max Water Content 66% 

Interfacial Surface Tension 14.2 

Pour Point -24 

Boiling Point curve (TBP from crude assay): 

Temperature (deg C) Mass (%) 

<180 11.3 

180-265 17.3 

265-380 17.3 

>380 54.1 
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Though the exact ranges for classification of crude oils into light, medium, and heavy categories vary, the crude 

oil used here is considered a medium range API. It is also of middling viscosity, volatility, and solubility, but will 

weather once released until its parameters are more similar to that of a heavier crude. Weathering removes 

volatiles and concentrates heavier components and compounds including those which stabilize emulsions. 

Because this medium crude can behave very differently after several days of weathering, it is wise to consider 

that some degree of emulsification may occur.  
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3 ENVIRONMENTAL CONDITIONS AND DATA 
ANALYSIS 

To understand the behavior of marine spills, it is necessary to understand and evaluate the predominant 

environmental conditions in the area of interest. Winds and currents are the key forcing agents that control the 

transport and weathering of an oil spill. To reproduce the natural variability of the environment, the oil spill 

model requires wind and current datasets that vary both spatially and temporally. Optimally, the minimum 

window of time for stochastic simulations is 5 to 10 years; therefore, long-term records of wind and current data 

were obtained from the outputs of global numerical atmospheric and circulation models for this study.  

The following sections describe the key environmental conditions that dominate in the region of interest and 

more specifically at the site of interest (Figure 2-1). The site is located roughly 45 km southeast of the Anguilla 

Cays between Andros Island of the Bahamas and Cuba in the Old Bahama Channel in waters approximately 

520 m deep (Table 2-1). 

3.1 General Dynamics and Climatology 

The Bahamas are an archipelago consisting of 13 major islands, roughly 700 minor islands and cays, and 

roughly 2,500 islets in the tropical West Atlantic Ocean, north of the Great Antilles, southeast of Florida, and 

west of the Gulf of Mexico (Buchan 2000; Bruckner et al. 2014). The waters that flow past the Bahamas (both 

the Antilles and Florida Currents) originate from the North Equatorial Current (Figure 3-1) (Atkinson et al. 1995; 

Buchan 2000). The North Equatorial Current is a westward current originating off the northwestern coast of 

Africa, forming the southern portion of the North Atlantic Gyre (Figure 3-1). As the North Equatorial Current 

moves westward, it joins the South Equatorial Current along the coast of Brazil, where it becomes the 

Caribbean Current as it flows between the Lesser Antilles Islands into the Caribbean or becomes the Antilles 

Current flowing northwestward along the northern side of the Greater Antilles Islands (Buchan 2000; Bruckner 

et al. 2014). 

 

Figure 3-1. Schematic diagram of the North Atlantic Gyre (modified from Putman and He 2013). 
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The Caribbean Current flows northwestward through the Yucatan Channel between Mexico and Cuba 

becoming the Loop Current (LC) as it enters the Gulf of Mexico (Figure 3-1). The LC is a warm ocean surface 

current that turns anti-cyclonically and then flows southeastward exiting through the Florida Straits, a channel 

between Cay Sal Bank and the Florida Peninsula (Figure 3-1; Figure 3-2) (Oey et al. 2005). As the water 

passes through the Florida Straits, it becomes the Florida Current (FL Current) continuing up the east coast of 

North America, eventually joining the Gulf Stream in the Atlantic Ocean. The FL Current flows at a surface 

speed ranging from approximately 1.8 to 2 m/s (Lüdmann et al. 2016). Before exiting the Florida Straits, part 

of the FL Current also flows through the Nicholas Channel in a southeastward direction between the southern 

side of Cay Sal Bank and the northern side of Cuba before merging with the Antilles Current on the western 

side of the Old Bahama Channel (Figure 3-2; Purkis et al. 2014). The study spill site sits at this location, where 

the Old Bahama Channel splits into the Nicholas and Santaren Channels and the currents merge. The Antilles 

Current flows along the eastern edge of the Bahamas archipelago and through the Old Bahama Channel 

(Atkinson et al. 1995; Bruckner et al. 2014). The Old Bahama Channel is a narrow channel (about 170 km in 

length and 22 km at its narrowest point) between the Bahamas and Cuba that connects the North Atlantic 

Ocean to the Florida Straits (Atkinson et al. 1995). At its deepest, the Old Bahama Channel is roughly 500 m 

(Atkinson et al. 1995). As the Antilles Current flows through the Old Bahama Channel, it continues 

northwestward through the Santaren Channel where it eventually merges with the FL Current, and then the 

Gulf Stream (Figure 3-2) (Atkinson et al. 1995; Bruckner et al. 2014; Lüdmann et al. 2016). Santaren Channel 

is roughly 530 m in sill depth and 65 km in width on average. Santaren Channel is located between the eastern 

side of Cay Sal Bank and the western side of the Great Bahama Bank. During the summer, the Antilles currents 

shifts its location to the northern part of the Bahamas and to the southern part of the islands during the winter, 

bringing warmer water temperatures to the region (Buchan 2000; Bruckner et al. 2014). 

 

 

Figure 3-2. Bathymetry and bottom currents along the Florida Straits, Nicholas Channel, Old Bahamas Channel, 
and Santaren Channel (from Lüdmann et al. 2016). 
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Sea surface temperatures, salinity, and wind direction vary throughout the archipelago (Buchan 2000). 

However, in general, winds over the Bahamas are dominated by the trade winds, known as the easterlies, 

which blow from the east near the equator throughout the year (Buchan 2000; Lüdmann et al. 2016) (Figure 

3-1). Between August and October, the Bahamas can experience increased wind speeds during the hurricane 

season due to hurricane and tropical storm activity (Buchan 2000; Bruckner et al. 2014). 

Data obtained from the 2018 World Ocean Atlas (WOA18) climatology dataset (Locarnini et al. 2018; Zweng 

et al. 2018) near the site shows the monthly sea surface temperature (SST) typically varies from 25°C to 29°C 

(Figure 3-3). SST reaches a minimum in February during the Dry season (November – April) and maximum in 

August during the Wet season (May – October). Near the spill location, sea surface salinity predominately 

fluctuates between 36 ppt and 36.5 ppt but drops to roughly 35.25 ppt in January. A seasonal breakdown for 

oil spill modeling analysis is presented in Table 3-1, which is based on CFSR wind analysis and WOA18 

temperature analysis. 

 

Figure 3-3. Monthly sea surface temperature (deg. C) in blue and salinity (ppt) in red at B North (Locarnini et al. 
2018; Zweng et al. 2018). The green box denotes the Wet season. 

 

Table 3-1. The seasonal breakdown for the Bahamas. 

Season Month Range Rationale 

Wet season May - October Predominant easterly wind and higher SST   

Dry season November - April Predominant winds from east-northeast and east, and lower SST 
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3.2 Wind Dataset – NCEP CFSR   

For this study, wind data were obtained from the U.S. National Centers for Environmental Prediction (NCEP) 

Climate Forecast System Reanalysis (CFSR) for a 5-year period (2006 to 2010; Table 3-2). The CFSR was 

designed and executed as a global, high-resolution, coupled atmosphere-ocean-land surface-sea ice system 

to provide the best estimate of the state of these coupled domains (Saha et al. 2010). This atmospheric model 

has a horizontal resolution of 38 km, with 64 vertical levels extending from the surface to the height at which 

air pressure reaches 0.26 hPa. CFSR winds are a main driving force used in the HYCOM Reanalysis, the 

hydrodynamic currents dataset used in this study. 

 

Table 3-2. The specifics of the wind dataset used for the modeling. 

Name of Dataset CFSR 

Coverage 
82°W - 70°W 

20°N – 36°N 

Owner/Provider NCEP (US) 

Horizontal Grid Size 0.31° x 0.31° 

Hindcast Period 2006 - 2010 

Time Step 6 hourly 

The following figures provide a graphical description of the CFSR winds in this region, to understand their 

variability, both spatially and temporally: 

 Wind rose map (Figure 3-4): Spatial distribution of CFSR annual wind roses sampled over the 

Bahamas, expressed in m/s and the direction the wind is coming from; 

 Annual wind rose (Figure 3-5): Annual CFSR wind roses near B North, in m/s and the direction the 

wind is coming from; 

 Wind speed statistics (Figure 3-6): Monthly average and 5th to 95th percentile CFSR wind speed 

statistics near B North, in m/s; 

 Monthly wind roses (Figure 3-7): Monthly CFSR wind roses near B North, in m/s in the direction 

the wind is coming from. 

Based on this global wind dataset, the following conclusions can be drawn: 

 Wind direction is predominately coming from the east near the site of interest and throughout the 

waters surrounding the Bahamas.  

 Monthly average wind speed ranges from 5.5 to 8 m/s, the 95th percentile wind speed ranges from 

9 to 12 m/s, and the 5th percentile wind speed ranges from 2 to 3.5 m/s near the site with strongest 

winds occurring from November through April during the Dry season.   

 Wind speed and direction varies slightly between the seasons. During the Wet season (May – 

October), the wind is easterly; whereas, the wind speed increases up to 15 m/s and blows from 

the east-northeast and east during the Dry season (November – April). 
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Figure 3-4. Spatial distribution of CFSR annual wind speed and direction near the spill site (in m/s). The black cross 
indicates the spill location (B North). 
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Figure 3-5. Annual CFSR rose near the B North site between the Bahamas and Cuba. Wind speeds are in m/s, using 
meteorological convention (i.e., direction wind is coming from). 

 

Figure 3-6. Monthly average (black) and 5 to 95th percentile (gold polygon) CFSR wind speed statistics near B 
North: wind speed reported in m/s. The green box denotes the Wet season. 
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Figure 3-7. Monthly CFSR wind roses near B North. Wind speeds in m/s, using meteorological convention (i.e., 
direction wind is coming from). The green box denotes the Wet season.  
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3.3 Current Datasets 

To capture the complex nature of regional and coastal circulation for the area of study, two different current 

datasets have been combined in this modeling study: a regional hindcast dataset capturing general mesoscale 

circulation, and a higher resolution dataset developed for this project to capture tidal circulation important in 

coastal areas (Table 3-3). 

 

Table 3-3. The specifics of the current datasets used for the modeling. 

 Global Regional Tidal 

Name of Dataset HYCOM (GoMu0.04/expt_50.1) HYDROMAP 

Owner/Provider Naval Research Laboratory (USA) RPS 

Bathymetry GEBCO GEBCO, NOAA ENC 

Wind Forcing CFSR (US) - 

Tides - TPXO 

Horizontal Grid Size ~4.5 km ~0.15 km – 10 km 

Hindcast Period 2006 - 2010 
Periodic tidal constituents’ 

phase and amplitude 

Output Frequency Daily 15-minute processing 

Global Current dataset – HYCOM Reanalysis 

Current data were obtained from the HYbrid Coordinate Ocean Model (HYCOM) Gulf of Mexico Reanalysis 

(GoMu0.04/expt_50.1). The major goal of this version of the HYCOM + NCODA (Navy Coupled Ocean Data 

Assimilation) Gulf of Mexico 1/25° Reanalysis was to investigate the irregular nature of the LC system. The 

study was conducted in the framework of a regional HYCOM configured for the Gulf of Mexico (GOM). HYCOM 

is the ocean component of the Navy global assimilative system, which is used to analyze mesoscale circulation 

in the GOM and to characterize the variability of the LC. The original HYCOM data were interpolated to a 

uniform 1/25° grid, converted to NetCDF, and interpolated to 40 standard z-levels. Details of the data 

assimilation procedure are described in Cummings and Smedstad (2013) and Cummings (2005).  

The reanalysis was carried out at the Naval Oceanographic Office (NAVOCEANO) Major Shared Resource 

Centre. Forcing data for the model came from the U.S. National Center for Environmental Prediction (NCEP) 

Climate Forecast System Reanalysis (CFSR; Saha et al., 2010). The hindcast is comprised of 3-D temperature, 

salinity, sea surface height, zonal velocity, and meridional velocity fields. Ocean dynamics including 

geostrophic and wind driven currents are reproduced by the model. Data are provided as daily snapshots. The 

most recent reanalysis experiment (GoMu0.04/expt_50.1) includes data between January 1, 1993 and 

December 31, 2012. However, as the daily HYCOM data do not include tidal information, a separate model 

(HYDROMAP Tidal Model) was used to supplement HYCOM and generate tidal currents. 

Tidal Currents – HYDROMAP Tidal Model 

HYDROMAP, a hydrodynamic model (Table 3-3) developed by RPS, was used to simulate local circulation 

from tides for this study. HYDROMAP is a globally re-locatable three-dimensional hydrodynamic model (Isaji 
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et al. 2001a, 2001b) capable of simulating complex circulation patterns driven by tidal forcing, wind stress, and 

fresh water flows. HYDROMAP employs a novel step-wise-continuous-variable-rectangular gridding strategy 

with up to six levels of resolution. The term “step-wise continuous” implies that the boundaries between 

successively smaller and larger grids are managed in a consistent integer step. HYDROMAP has been applied 

in numerous sediment dispersion and transport studies in the U.S. and worldwide. 

HYDROMAP can be used to make constant, cyclical, or time varying current fields. The constant and cyclical 

current fields are generated for each component of the circulation separately, whereas the time-varying current 

fields represent the integration of all components simultaneously for a specific timeframe. Tidal currents 

generated from the HYDROMAP model are then combined with the HYCOM circulation to present a complete 

hydrodynamic dataset for the area. 

HYDROMAP Model Application to the Gulf of Mexico 

A model grid of the study area was developed with a grid resolution (~0.15 km – 10 km) sufficient to capture 

shoreline and bathymetric features over the expected area of potential oil spill impacts, and to capture the 

large-scale, tidal circulation features. The grid was developed for the eastern Gulf of Mexico into the Atlantic 

Ocean, including the Straits of Florida between Cuba and Florida, and the U.S. east coast north to North 

Carolina. Model grid bathymetry was based on the General Bathymetric Chart of the Oceans (GEBCO; Jones 

et al. 1994) and the National Oceanic and Atmospheric Administration Electronic Navigational Charts (Office 

of Coast Survey, 2019). An illustration of the model grid bathymetry is shown in Figure 3-8. 

The hydrodynamic model simulations were forced with tides based on the global Oregon State University (OSU) 

TOPEX/Poseidon Global Inverse Solution TPXO (Egbert and Erofeeva 2002), a global model used for 

predicting the harmonic constituent of ocean tides. The tidal boundary conditions were applied along the open 

boundaries of the grid and were characterized based on eight primary constituents (M2, N2, S2, K2, K1, O1, 

Q1, and P1). 

The constituent phase and amplitude vary continuously along the boundaries, based on interpolation from the 

OSU TPXO model grid cells to the HYDROMAP boundary cells. The amplitude refers to the height that the 

water level may be either above or below mean sea level, while the phase is the timing at which the maximum 

elevation from that constituent occurs relative to a theoretical equilibrium tide. 
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Figure 3-8. HYDROMAP model grid bathymetry (HYDROMAP tidal domain) for the entire tidal domain. The white 
mark represents the spill site. 

Hydrodynamic Model Simulation Results 

The model application was used to generate tidal circulation data for use in the oil spill model scenarios. The 

tidal component of the currents for the grid domain was generated utilizing superposition of each of the 

individual contributions from the various frequencies of astronomical forcing (constituents) that contribute to 

tidal variations. These eight constituents (M2, N2, S2, K2, K1, O1, Q1, and P1) account for the majority of tidal 

energy in the region and are sufficient to reproduce the main tidal circulation patterns.  

Near the site, tidal currents are weak with variable magnitude throughout the day (Figure 3-9). The tidal 

constituents result in variable current speeds due to the timing of individual constituents (Figure 3-9). Snapshots 

of typical flood and ebb circulation patterns of the M2 constituent in the study area are shown in Figure 3-10 

and Figure 3-11, respectively. 
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Figure 3-9. Timeseries of U and V component of tidal current (from HYDROMAP) near the site. 

The HYDROMAP tidal current data was stored as the east and north component of the tidal current amplitudes 

and phases for eight constituents, with a unique value in each of the grid cells. In this way, the oil spill model 

can use the tidal dataset by aligning the date and time to calculate the appropriate amplitude and phase at that 

time, for every grid cell to be added to HYCOM datasets. The dataset can, therefore, be used for long-term 

simulations regardless of the time period selected for the simulation. 
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Figure 3-10. Illustration showing M2 component of flood current pattern near the site (red mark). 

 

Figure 3-11. Illustration showing M2 component of ebb current pattern near the site (red mark). 
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Current Analysis: HYDROMAP + HYCOM 

Daily HYCOM files were augmented with a HYDROMAP tidal hydrodynamics file (explained above), at a 

temporal resolution of 30 minutes. For this study, a 5-year period of daily HYCOM model output was collected 

(2006 to 2010) and combined with the tidal model predicted datasets. 

The following figures describe the variability of current speed and direction near B North based on the 

hydrodynamic datasets: 

 Current intensity and direction map (Figure 3-12): Spatial distribution of HYCOM averaged surface 

current speeds and current directions for 2006 - 2010 in the area of interest, in cm/s; 

 Annual current rose (Figure 3-13): Annual HYCOM+HYDROMAP surface current rose near B North; 

following oceanographic convention (currents heading to), current speeds in cm/s; 

 Monthly current speed statistics (Figure 3-14): Monthly average and 5th to 95th percentile HYCOM + 

HYDROMAP current speed near B North; 

 Monthly current roses (Figure 3-15): Monthly HYCOM+HYDROMAP surface current roses near B 

North; following oceanographic convention (currents heading to), current speeds in cm/s. 

 Current speed (cm/s) and direction variation with depth (Figure 3-16): Vertical profiles and current roses 

of HYCOM horizontal current speed (cm/s) average and 95th percentile over 2006 - 2010 near the spill 

site. 

Based on the analysis of this regional data, the following conclusions can be drawn: 

 HYCOM surface currents in the region show strong currents exiting the Gulf of Mexico through the 

Florida Straits, as it curves around Florida and heads northward to create the Gulf Stream. Some 

currents from the Florida Current flow cyclonically around the Cay Sal Bank, flowing eastward through 

the Nicholas Channel and shifting towards the north-northwest near the spill site through the Santaren 

Channel. HYCOM surface currents also show currents flowing northwestward through the Old Bahama 

Channel towards the spill site and that there are minor variations in current speed between the 

seasons. 

 The yearly-average current rose shows currents near B North are predominately towards the east with 

some stronger currents towards the northwest. 

 Monthly average current speeds range from 15 to 30 cm/s, the 95th percentile current oscillates 

between 30 to 80 cm/s, and the 5th percentile current speed ranges from 4 to 10 cm/s. The spike in 

current speed for the 95th percentile in September coincides with the hurricane season. 

 Monthly current roses show surface currents near B North are variable throughout the year with 

currents predominately towards the northwest from March through May, towards the east-northeast 

from June to September, and towards the east from October to February. 

 The vertical profile shows that the HYCOM current speed decreases from the surface to the bottom 

layer. Current direction shifts from predominately eastward and northwestward, to north-northwestward 

halfway through the water column, and to north-northwestward and south-southeastward near the 

bottom layer. 
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Figure 3-12. HYCOM surface current speed averaged over period of 2006 to 2010 for the Wet Season (May through 
October; left) and for the Dry season (November through April; right). The black cross represents the location of 
B North. 
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Figure 3-13. Annual HYCOM+HYDROMAP rose near B North for 2006-2010. Current speeds in cm/s, using 
oceanographic convention (i.e., direction current is going to). 

 

Figure 3-14. Monthly average (black solid line) and 5 to 95th percentile (gold polygon) HYCOM+HYDROMAP current 
speed statistics near B North. The green box denotes the Wet season.  



REPORT 

21 

 

Figure 3-15. Monthly HYCOM+HYDROMAP surface current roses near B North; following oceanographic 
convention (currents heading to), current speeds in cm/s. The green box denotes the Wet season.  
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Figure 3-16. Vertical profile (left) and current roses showing the distribution of current speeds and direction (right) 
near the site, derived from HYCOM model currents from 2006-2010. 
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3.4 Surface Transport  

To compare the potential for surface wind-driven transport versus current-driven transport, an assessment of 

the wind drift speed versus current speed was performed near B North as shown in Figure 3-17. For this study, 

the wind drift was estimated as 3.5% of the wind speed. Based on this analysis, current is the primary agent of 

the surface transport and control the movement of the surface floating slicks at the site from April to September 

during most of the Wet Season. Wind is the main forcing factor of surface transport of surface floating slicks 

during most of the Dry Season. 

 

Figure 3-17. Surface drift forcing comparison statistics near B North: monthly-averaged CSFR wind drift compared 
with HYCOM+HYDROMAP current speed.  Wind drift is calculated as 3.5% of the wind speed. Predominant current 
transports are shaded blue. The green box denotes the Wet season. 
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4 MODEL APPROACH 

4.1 SIMAP Model Description 

Oil spill trajectory and fate models are used to predict the consequences from spills. As such, they are focused 

on simulating the transport of spilled oil and the interactions of that oil within the different parts of the physical 

and biological environments. Spill models use a “scenario” to define the location, volume, product, and other 

parameters of a spill event as inputs to a spill simulation.  

The modeling for this study was conducted using RPS’ SIMAP (Spill Impact Model Application Package) oil 

spill modeling system. The SIMAP three-dimensional physical fates model calculates the distribution (as mass 

and concentrations) of whole oil and oil components on the water surface, on shorelines, in the water column, 

and in sediments. Oil fate processes included are oil spreading (gravitational and by shearing), evaporation, 

transport, randomized dispersion, emulsification, entrainment (natural and facilitated by dispersant), 

dissolution, volatilization of dissolved hydrocarbons from the surface water, adherence of oil droplets to 

suspended sediments, adsorption of soluble and sparingly-soluble aromatics to suspended sediments, 

sedimentation, and degradation. 

In the model, the mixture of hydrocarbons of varying physical, chemical, and toxicological characteristics is 

represented by component categories, and the fate of each component is tracked separately. The “pseudo-

component” approach (Payne et al. 1984; 1987; French et al. 1996; Jones 1997; Lehr et al. 2000) is used, 

where chemicals in the oil mixture are grouped by physical-chemical properties, and the resulting component 

category behaves as if it were a single chemical with characteristics typical of the chemical group. This 

approach provides a more precise means of calculating the potential effects of the oil on biological resources.  

SIMAP was derived from the physical fates and biological effects submodels in the Natural Resource Damage 

Assessment Models for Coastal and Marine and Great Lakes Environments (NRDAM/CME and NRDAM/GLE), 

which were developed for the U.S. Department of the Interior as the basis of the Comprehensive Environmental 

Response, Compensation and Liability Act of 1980 (CERCLA) Natural Resource Damage Assessment (NRDA) 

regulations for Type A assessments (French et al. 1996; Reed et al. 1996). The physical fates model has been 

validated with more than 20 case histories, including the Exxon Valdez and other large spills (French McCay 

2003, 2004; French McCay and Rowe 2004), as well as test spills designed to verify the model’s transport 

algorithms (French et al. 1997). The technical documentation for SIMAP is in French McCay (2003, 2004, 2009) 

and an example application is in French-McCay et al. (2018). 

The schematic in Figure 4-1 depicts oil fates processes simulated in open water conditions, while the schematic 

in Figure 4-2 depicts oil fates processes that are simulated at and near the shoreline. Because oil contains 

many chemicals with varying physical-chemical properties that influence its behavior, and because the 

environment is highly variable across space and in time, the oil separates into different phases or parts of the 

environment: 

 Surface oil; 

 Emulsified oil (mousse) and tar balls; 

 Oil droplets suspended in the water column; 
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 Oil adhering to suspended particulate matter in the water; 

 Dissolved lower molecular weight components (MAHs, PAHs, and other soluble components) in the 

water column; 

 Oil on and in the sediments; 

 Dissolved lower molecular weight components (MAHs, PAHs, and other soluble components) in the 

sediment pore water; and 

 Oil on and in the shoreline sediments and surfaces. 

 

 

Figure 4-1. Oil fate processes simulated in open water within the SIMAP model. 
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Figure 4-2. Oil fate processes simulated near shorelines within the SIMAP model. 
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4.2 Near-Field Blowout Modeling 

Description of a Blowout 

In a well blowout, discharged materials consisting of a mixture of gaseous 

and liquid hydrocarbons go through three general phases (Figure 4-3):  

1) Momentum jet 

The immediate pressure difference between inside the well and the 

ambient water drives the initial discharge. Due to the relatively high 

density of deep ocean water, this jet momentum dissipates relatively 

quickly and is confined to the vicinity of the seabed (on the order of 

meters).  

2) Buoyant density plume 

As the discharge moves upward, the density difference between the 

expanding gas bubbles in the plume and the receiving water results 

in a buoyant force which drives the plume. As the plume rises, it 

continues to entrain sea water, reducing the plume’s velocity and 

buoyancy and increasing its radius. 

The oil in the release is rapidly mixed due to turbulence in the plume, 

which breaks the oil into small droplets. These droplets (typically a 

few micrometers to millimeters in diameter) are transported upward 

by the rising plume; in the near-field their individual rise velocities 

contribute little to their upward motion. 

3) Free rise and advection-diffusion 

As the plume reaches the sea surface or its termination or trap height 

(when all momentum is lost), it can be deflected in a radial pattern 

within a horizontal/surface flow zone without appreciable loss of 

momentum. This radial jet carries the oil particles rapidly away from 

the center of the plume, while the velocity and oil concentrations in 

this surface flow zone decrease.  

Subsequently, oil particles ascend to the surface solely by their own buoyancy. Rise velocities of oil droplets 

are much slower than the velocity of a buoyant gas-liquid plume, resulting in particle transport that may 

take considerably longer to reach the surface and result in transport farther (horizontally) from the release 

site due to ambient currents.  

To simulate this dynamic process, blowout modeling is performed in two steps: 1) a near-field analysis, 

describing the oil/gas plume generated by the blowout that typically evolves vertically due to vertical processes 

(relative buoyancy), and 2) a far-field analysis, describing the long-term transport and weathering of the 

released oil mixture that typically evolves as a horizontal process due to currents and winds. 

Figure 4-3. Visualization of a well 
blowout 
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The near-field model results provide the initial conditions for both the stochastic and deterministic modes of the 

far-field modeling. In most cases, the near-field results depend more on the blowout conditions (flow rate, gas 

to oil ratio, and pipe diameter), and less on the environmental conditions (e.g., seasonality). Conversely, the 

far-field modeling is highly dependent on the environmental conditions such as winds and currents as the main 

drifting/driving forces. 

Near-field Blowout Modeling Overview 

The near-field modeling was completed using RPS’ OILMAPDeep model. The objective of this first step of the 

blowout modeling is to characterize the plume mixture (oil, gas, and water) discharged from the wellhead 

blowout. In most cases, the near-field region occurs only within a few hundred meters of the wellhead. 

The OILMAPDeep model was developed as an enhanced version of the RPS’ OILMAP modeling system. The 

blowout model solves equations for the conservation of water mass, momentum, buoyancy, and gas mass 

using integral plume theory, following work outlined in McDougall (1978). An additional description of the 

OILMAPDeep modeling system is provided in Appendix A. 

The results of the near-field model provide a description of the behavior of the blowout plume, its evolution 

within the water column and the expected initial dilution (concentration decrease) with distance from the 

wellhead (seafloor). It provides information about the termination (“trap”) height of the plume and the oil droplet 

size distribution(s) associated with the release. These results are used as initial conditions of the far-field fate 

and trajectory modeling. 

 

4.3 Far-field and Surface Spill Modeling 

RPS’ 3-D oil spill modeling system, SIMAP, was used for all far-field simulations performed in this study. The 

model quantifies the transport and fate of several components of hydrocarbon mixtures through different 

compartments of the marine environment over time.  

Oil at the water surface is transported by both currents and surface wind drift. Additionally, horizontal and 

vertical dispersion coefficients in the oil spill model reproduce: a) the horizontal spreading of the oil slick due to 

its natural tendency to thin out (balance of inertial, gravity, and interfacial tensions), and b) to reproduce the 

vertical mixing within the upper mixing layer of the ocean. Overall, while those coefficients are important to 

reproduce the micro-scale processes (emulsion water-in-oil, sediment trapping, minimum thickness), other 

macro-scale factors play a much bigger role in the overall transport of the oil spill, such as advection due to 

winds and currents or interaction with the coastline. Additional information on the modeling system is contained 

in Appendix A. 

Oil spill modeling is performed in two steps: 1) a stochastic analysis that predicts the spatial and temporal 

probabilistic distribution for a spill event, and 2) a deterministic analysis that identifies the worst-case scenario. 
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Stochastic Simulations 

Stochastic simulations provide insight into the probable behavior of potential oil spills in response to temporally- 

and spatially-varying meteorological and oceanographic conditions in the study area. The stochastic model 

computes surface trajectories for an ensemble of hundreds of individual cases for each spill scenario; thus, 

sampling the variability in regional and seasonal wind and current forcing by starting the simulation at different 

dates within the timeframe of interest. Thus, the stochastic results represent sensitivity to the environmental 

variability, as each trajectory experiences a different set of wind and current conditions that occur based on the 

model start date. 

The stochastic analysis provides two types of information: 1) the footprint of sea surface areas that might be 

oiled and the associated probability of oil contamination and 2) the shortest time required for oil to reach any 

point within the areas predicted to be oiled. The areas and probabilities of oil contamination are generated by 

a statistical analysis of all the individual stochastic runs (Figure 4-4). It is important to note that a single run will 

encounter only a relatively small portion of this footprint. In addition, the simulations provide shoreline oil 

contamination data expressed in terms of minimum and average times for oil to reach shore, and the 

percentage of simulations in which oil is predicted to reach shore. Results from this modeling step are presented 

in Section 5.1 

Deterministic Simulations 

For each spill scenario, one deterministic trajectory/fate simulation is run to investigate a specific “worst-case” 

spill event that could potentially occur using the same combination of winds and current forcing used in the 

corresponding stochastic simulation from which it was identified. The worst-case scenario is selected based on 

the degree of shoreline oil contamination. Different parameters or indicators can be used to compare and 

assess the degree of shoreline oil contamination, for example “time to reach the coast”, “oil volume to reach 

the coast”, or “total length of oiled coastline”. Individual spill events simulated in each stochastic scenario were 

selected based on their rank according to the shortest time to reach shore during each season. A single 

deterministic spill event ranked as the 95th percentile for the shortest time to reach shore was then selected 

from each stochastic scenario. These spill events represent meteorological and oceanographic conditions that 

result in the near minimum time for shoreline oiling to occur. Results from this modeling step are presented in 

Section 5.2. 
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Examples 

of four 
Individual spill trajectories predicted by SIMAP for a particular spill scenario. The frequency of contact with 
given locations is used to calculate the probability of impacts during a spill. Essentially, all 100+ model runs are 
overlain (shown as the stacked runs on the right) and the number of times that a trajectory reaches a given 
location is used to calculate the probability for that location.  
 
 

 

 

 

 

 

 

 

 

 
Probability of surface oil exceeding a given threshold for the example scenario. This figure overlays 100+ 
individual model runs to calculate the percentage of runs that caused oiling above the threshold in a given area. 
This figure does not depict the areal extent of a single model run/spill. 

 

Figure 4-4. Diagram of RPS stochastic modeling approach; an ensemble of individual trajectories creates the 
stochastic probability footprint. 
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4.4 Thresholds of Concern and Weathering 

The stochastic approach applied in the spill risk assessment provided an evaluation of the likelihood of 

exposure to crude oil above socioeconomic and ecological thresholds of concern, expressed as mass per unit 

area and concentration. The thresholds listed in Table 4-1 were used in the stochastic analysis.  

 

Table 4-1. Oil thickness thresholds applied in the spill risk assessment for sea surface, shoreline, and water 
column probability determinations. 

Threshold 
Type 

Average Concentration 
Threshold 

Rationale References 

Oil on Sea 
Surface 

1 g/m2 ≈ 1 µm 
(0.001 mm) on average over  
the grid cell 

Ecological: a conservative threshold for 
consideration of sublethal effects on birds, 
marine mammals, and sea turtles from 
floating oil. 

French McCay 2016 

Shoreline Oil 
100 g/m2 ≈ 100 µm  (0.1 mm) on 
average over the grid cell 

Ecological: This is a screening threshold 
for potential ecological effects on 
shoreline flora and fauna, based upon a 
synthesis of the literature showing that 
shoreline life has been affected by this 
degree of oiling. Sublethal effects on 
epifaunal intertidal invertebrates on hard 
substrates and on sediments have been 
observed where oiling exceeds this 
threshold.  Assumed lethal effects 
threshold for birds on the shoreline. 

French et al., 
1996; French McCay, 
2009; French McCay et 
al. 2012 
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5 OIL SPILL MODEL RESULTS 

5.1 Stochastic Model Results 

Stochastic analyses characterize results from many tens to hundreds of individual modeled releases. This 

study included modeling hundreds of individual releases, over the course of 5 years of environmental data to 

capture the natural variability in the environment.  

The stochastic results for all spill scenarios are summarized in Table 5-1. Although some percentage of oil 

reaches shore in all cases, only the blowout scenarios results in shoreline oiling above the specified threshold 

of 0.1 mm, and thus shoreline oiling figures for the surface releases do not show oiling (Figure 5-6, Figure 

5-8, Figure 5-10, and Figure 5-12).  

 

Table 5-1. Oil Spill Stochastic Results – Shoreline oiling probability and minimum travel time 

ID Scenario 
Release 
Duration 

Total Oil 
Released 

Simulations 
Reaching 
Shore (%) 

Time to reach 
shore (days) 

Volume to reach 
shore (%) 

Min. Ave. Max. Ave. 

1 
600,000 bbl Blowout 

Dry Season 
30 days 600,000 bbl 100 1.1 7.8 1.2% 0.3% 

2 
600,000 bbl Blowout 

Wet Season 
30 days 600,000 bbl 100 2.1 9.0 2.9% 0.7% 

3 
15,000 bbl Surface 

Release 
Dry Season 

1 day 15,000 bbl 28 3.9 5.7 3.0% 0.3% 

4 
15,000 bbl Surface 

Release 
Wet Season 

1 day 15,000 bbl 16 2.1 4.9 41.6% 3.2% 

5 
293 bbl Surface 

Release 
Dry Season 

1 hr 293 bbl 11 1.3 3.5 2.5% 0.5% 

6 
293 bbl Surface 

Release 
Dry Season 

1 hr 293 bbl 6 0.9 1.0 44.1% 6.8% 

 

As described in Section 4.3, the figures presented in this section illustrate the possible spatial extent of 

surface or shore oiling probabilities (footprint) and associated minimum travel times to reach any point within 

the footprint. For each spill scenario, the stochastic and time contour footprints were calculated assuming 

specific thresholds as discussed and presented in Section 4.4 and Table 4-1.  
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Based on the stochastic modeling results, the following conclusions can be highlighted: 

 Due to the nature of the Bahamas Crude Oil, the released oil entrains into the water column readily. 

Both surface and subsurface oil moves primarily north forced by the Gulf Stream. Surface oil from the 

modeled blowouts is also predicted to travel to the southeast of the release location along the 

northern coast of Cuba.  

 Shoreline oil contamination (primarily Cuba) occurs in each modeled scenario during both Wet and 

Dry seasons. However, the average percent of released oil ashore is higher in the Dry season 

compared to the Wet season.  

 All modeled blowout simulations (100%) reach shore in the Dry and Wet seasons. Less than 30% of 

the modeled 15,000 bbl surface release simulations reach the shore, while ≤11% of the modeled 293 

bbl scenarios reach the shore.  
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Figure 5-1. Surface stochastic results for a 600,000 bbl crude blowout at B-North in the Dry season; water 
surface oiling probabilities (top) and minimum travel times (bottom) using a surface oil thickness threshold of 
0.001 mm (1 micron). 
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Figure 5-2. Shoreline stochastic results for a 600,000 bbl crude blowout at B-North in the Dry season; shore 
oiling probabilities (top) and minimum travel times (bottom) using a shore oil thickness threshold of 0.1 mm (100 
microns). 
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Figure 5-3. Surface stochastic results for a 600,000 bbl crude blowout at B-North in the Wet season; water 
surface oiling probabilities (top) and minimum travel times (bottom) using a surface oil thickness threshold of 
0.001 mm (1 micron). 
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Figure 5-4. Shoreline stochastic results for a 600,000 bbl crude blowout at B-North in the Wet season; shore 
oiling probabilities (top) and minimum travel times (bottom) using a shore oil thickness threshold of 0.1 mm (100 
microns). 
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Figure 5-5. Surface stochastic results 15,000 bbl crude surface release at B-North in the Dry season; water 
surface oiling probabilities (top) and minimum travel times (bottom) using a surface oil thickness threshold of 
0.001 mm (1 micron). 
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Figure 5-6. Shoreline stochastic results for a 15,000 bbl crude surface release at B-North in the Dry season; 
shore oiling probabilities (top) and minimum travel times (bottom) using a shore oil thickness threshold of 0.1 
mm (100 microns). 



REPORT 

40 

 

Figure 5-7. Surface stochastic results 15,000 bbl crude surface release at B-North in the Wet season; water 
surface oiling probabilities (top) and minimum travel times (bottom) using a surface oil thickness threshold of 
0.001 mm (1 micron). 
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Figure 5-8. Shoreline stochastic results for a 15,000 bbl crude surface release at B-North in the Wet season; 
shore oiling probabilities (top) and minimum travel times (bottom) using a shore oil thickness threshold of 0.1 
mm (100 microns). 
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Figure 5-9. Surface stochastic results 293 bbl crude surface release at B-North in the Dry season; water surface 
oiling probabilities (top) and minimum travel times (bottom) using a surface oil thickness threshold of 0.001 mm 
(1 micron). 
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Figure 5-10. Shoreline stochastic results for a 293 bbl crude surface release at B-North in the Dry season; shore 
oiling probabilities (top) and minimum travel times (bottom) using a shore oil thickness threshold of 0.1 mm (100 
microns). 
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Figure 5-11. Surface stochastic results 293 bbl crude surface release at B-North in the Wet season; water surface 
oiling probabilities (top) and minimum travel times (bottom) using a surface oil thickness threshold of 0.001 mm 
(1 micron). 
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Figure 5-12. Shoreline stochastic results for a 293 bbl crude surface release at B-North in the Wet season; shore 
oiling probabilities (top) and minimum travel times (bottom) using a shore oil thickness threshold of 0.1 mm (100 
microns). 
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5.2 Deterministic Model Results 

Based on the deterministic modeling results, the following conclusions can be highlighted: 

 By the end of the simulation for all scenarios, the majority of the oil is predicted to be entrained in the 

water column (16-38%), evaporated into the atmosphere (19-26%), degraded (24-41%), or 

transported outside the model domain (2-30%) (Table 5-2; Figure 5-13 to Figure 5-15). 

 The environmental conditions (winds and currents) drive both surface and subsurface oil to the north 

in both Dry and Wet seasons. During the Wet season, for the blowout and medium surface 

discharge, winds and currents also drive surface and subsurface oil to the east (Figure 5-16 to Figure 

5-18).  

 Due to the larger volume of oil spilled, the blowout scenario (both seasons) has a larger predicted 

surface and subsurface footprint than both the surface releases (Figure 5-16 to Figure 5-18).  

 The blowout releases were predicted to have the largest impact to shore, as oil was stranded on the 

northern shores of Cuba and the smaller islands of the Bahamas (Cay Sal). Both the surface 

releases were also predicted to reach the shorelines of the Bahamas or Cuba (Figure 5-16 to Figure 

5-18). 

 
 
Table 5-2. Summary of representative worst-case scenarios - mass balance at the end of the simulation as 
percent of the total volume of oil released.   

ID Scenario 
Surface 

(%) 
Water 

Column (%) 
Ashore 

(%) 
Evaporation 

(%) 
Degradation 

(%) 
Outside 
Grid (%) 

1 
600,00 bbl Blowout 

Dry Season 
0.0 38.4 0.2 24.9 26.8 9.7 

2 
600,00 bbl Blowout 

Wet Season 
<0.1 37.1 0.1 25.9 24.7 12.2 

3 
15,000 bbl Surface Release 

Dry Season 
0.0 16.8 <0.1 21.8 31.3 30.0 

4 
15,000 bbl Surface Release 

Wet Season 
0.0 26.0 <0.1 22.0 35.8 16.1 

5 
293 bbl Surface Release 

Dry Season 
0.0 37.3 0.2 19.3 40.9 2.2 

6 
293 bbl Surface Release 

Wet Season 
0.0 21.8 0.1 24.7 30.5 22.8 
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Figure 5-13. Mass balance of the 600,000 barrel subsurface release of Bahamas Medium Crude during the Dry 
season (top) and Wet season (bottom).  
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Figure 5-14. Mass balance of the 15,000 barrel surface release of Bahamas Medium Crude during the Dry season 
(top) and Wet season (bottom).  
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Figure 5-15. Mass balance of the 293 barrel surface release of Bahamas Medium Crude during the Dry season 
(top) and Wet season (bottom). 
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Figure 5-16. Surface oil, subsurface oil, and associated swept area paths of the 600,000 barrel subsurface release 
of Bahamas Medium Crude during the Dry season (top) and Wet season (bottom). 
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Figure 5-17. Surface oil, subsurface oil, and associated swept area paths of the 15,000 barrel surface release of 
Bahamas Medium Crude during the Dry season (top) and Wet season (bottom). 
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Figure 5-18. Surface oil, subsurface oil, and associated swept area paths of the 293 barrel surface release of 
Bahamas Medium Crude during the Dry season (top) and Wet season (bottom). 
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APPENDIX A 
 OIL SPILL MODELING SYSTEM TECHNICAL DESCRIPTION 

OILMAP/SIMAP Introduction 

OILMAP and SIMAP are part of RPS’ comprehensive oil spill modeling system comprised of several interactive 

modules to reproduce the transport and fate of oil releases in different environments: land, water, and 

atmosphere. The impact assessment module – SIMAP – was derived from the physical fates and biological 

effects submodels in the Natural Resource Damage Assessment Models for Coastal and Marine and Great 

Lakes Environments (NRDAM/CME and NRDAM/GLE), which were developed for the U.S. Department of the 

Interior (USDOI) as the basis of the Comprehensive Environmental Response, Compensation and Liability Act 

of 1980 (CERCLA) Natural Resource Damage Assessment (NRDA) regulations for Type A assessments 

(French et al., 1996; Reed et al., 1996). The physical fates model has been validated with more than 20 case 

histories, including the Exxon Valdez and other large spills (French McCay, 2003, 2004; French McCay and 

Rowe, 2004), and test spills designed to verify the model’s transport algorithms (French et al., 1997). The 

wildlife mortality model has also been validated with more than 20 case histories, including the Exxon Valdez, 

that verify the values are reasonable (French and Rines, 1997; French McCay 2003, 2004; French McCay and 

Rowe, 2004). The technical documentation for SIMAP is in French McCay (2003, 2004, 2009) and French- 

McCay et al. (2018).  

Applications for OILMAP/SIMAP include impact assessment; hindcast/forecast of spill response; Natural 

Resource Damage Assessment (NRDA); contingency planning; ecological risk assessment; cost-benefit 

analysis, and drills and education. The model may be run for a hindcast/forecast of a specific release or be 

used in stochastic mode to evaluate the probable distribution of contamination.  

OILMAP/SIMAP contains several major components: 

 The physical fates model estimates surface distribution and subsurface concentrations of the spilled oil 

and its components over time. 

 The biological effects model estimates biological effects resulting from a spill scenario on fish, 

invertebrates, wildlife, and for each of a series of habitats (environments) affected by the spill. 

 The probability of effect from an oil discharge is quantified using the three-dimensional stochastic model. 

 Currents that transport contaminant(s) and organisms are entered using the graphical user interface or 

generated using a (separate) hydrodynamic model. Alternatively, existing current data sets may be 

imported. 

 Environmental, chemical, and biological databases supply required information to the model for 

computation of fates and effects. 

 The user supplies information about the spill (time, place, oil type, and amount spilled) and some limited 

environmental conditions at the time (such as temperature and wind data). 

As with RPS’ other modeling systems, OILMAP/SIMAP is easily applied to a wide variety of conditions. It is set 

up and runs within RPS’ standard Geographic Information System (GIS) or ESRI’s ArcView GIS and can be 

applied to any aquatic environment (fresh or salt) in the world. It uses any of a variety of hydrodynamic data 
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file formats (1-, 2- and 3-dimensional; time varying or constant) and allows 2-D vertically-averaged current files 

to be created within the program system when modeled currents are not available. Outputs include easily 

interpreted visual displays of dissolved and particulate concentrations and trajectories over time, as appropriate 

to the properties of the chemical being simulated. An optional biological exposure model is available to evaluate 

areas and volumes exposed above concentrations of concern and to predict the impacts on exposed fish and 

wildlife. 

OILMAP/SIMAP specifically simulates the following processes: 

 initial plume dynamics; 

 slick spreading, transport, and entrainment of floating oil; 

 evaporation and volatilization (to atmosphere); 

 transport and dispersion of entrained oil and dissolved aromatics in the water column; 

 dissolution and adsorption of entrained oil and dissolved aromatics to suspended sediments; 

 sedimentation and re-suspension;  

 natural degradation 

 shoreline entrainment, and 

 boom and dispersant effectiveness. 

The physical and biological models require environmental, oil and biological data as inputs. One of RPS’ 

strengths is the ability to synthesize data from disparate sources. The data come from many sources including 

government and private data services, field studies and research. Modeling techniques are used to fill in “holes” 

in the observational data, thus allowing complete specification of needed data. The environmental database is 

geographical, including data of the following types: coastline, bathymetry, shoreline type, ecological habitat 

type, and temporally varying ice coverage and temperature. This information is stored in the simplified 

geographic information system. The chemical database includes physical-chemical parameters for a wide 

variety of oils and petroleum products. Data have been compiled by RPS from existing, but diffuse, sources. 

An oil spill is simulated using site-specific wind, current, and other environmental data gathered from existing 

information, on-line services, and/or field studies. Shoreline and habitat types, as well as bathymetry, are 

mapped and gridded for use as model input. The physical, chemical, and toxicological properties of the spilled 

oil are provided by the oil database or updated to the specific conditions of the release. The model estimates 

the fate of the oil over time. The model outputs are time-varying concentrations and mass per unit area on 

surfaces (i.e., water surface, shoreline, sediments), which quantifies exposure to aquatic biota and habitats. 

Atmospheric loading in space and time is also computed and provides input to air dispersion models. 

Decay / Degradation Processes 

Degradation, also known as decay, is the result of several processes in the water column and sea surface. 

Decay represents both biodegradation and photolysis. Photolysis is a chemical breakdown process energized 

by ultraviolet light from the sun as it penetrates the oceans sea surface layer. Biodegradation occurs when 

microbes metabolize oil as a carbon source, producing carbon dioxide and water as by-products. The 
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biodegradable portion of various crude oils can vary, ranging from 11% to 90% (NRC 1985, 1989). Not all types 

of organisms utilize the same oil components, nor are all types of organisms present in all locations. 

In the RPS oil spill model, degradation is applied to all oil components present in the sea surface, shoreline, 

and in the water column. The degradation rate captures all degradation processes (e.g. photolysis and 

biodegradation) and is calculated for each environmental compartment. Degradation rates are constant 

throughout the simulation and based on empirical evidence. Oil degradation rates in OILMAP/SIMAP’s oil 

database are based on French et al. (1996). The following table lists the different degradation rates used in 

this modeling study for each compartment, expressed in day-1. It should be noted that these rates are being re-

evaluated based on new findings in particular for the water column; however, the rates used in this study can 

be considered conservative (i.e., slightly underestimating decay in the water column).  

Table A-1. Oil Decay rates used in OILMAP/SIMAP for each marine compartment and oil components (THC range). 

Environmental 
Compartment 

Oil exposed to air  
(surface (0-1m), shoreline) 

Oil in water column 
Oil in 
sediments 

Daily Decay Rate 

(1/day) 

0.001 0.240 – THC1 (1-180 C) 

0.078 – THC2 (180-265 C) 

0.042 – THC3 (265-380C) 

0.01 – Residual oil 

0.001 

 

Model Uncertainty / Limitations 

The model has been developed over many years to include as much information as possible to simulate the 

fates and effects of oil spills. However, as in all science, there are significant gaps in knowledge and the ability 

to simulate the detailed behavior of organisms and ecosystems. Typically, assumptions based on available 

scientific information and professional judgment are made in the development of the model, which represent 

our best assessment of the processes and potential mechanisms for effects (consequences) that would result 

from oil spills.  

The major sources of uncertainty in the oil fates and biological effects model are: 

 Oil contains thousands of chemicals of varying physical and chemical properties that determine their 

fate in the environment. In addition, those chemicals (their properties) change over time. The model 

must treat the oil as a mixture of a limited number of hydrocarbon components, grouping chemicals by 

physical-chemical properties. 

 The fates model contains a series of algorithms that are simplifications of complex physical-chemical 

processes. These processes are understood to varying degrees but can dramatically vary depending 

on the environmental conditions (e.g., cold vs warm waters). 

 Organisms are assumed uniformly distributed in affected habitats they occupy for the duration of the 

spill simulation. The accuracy of this assumption varies between organisms, but the objective is to 

assess potential effects for an average-expected condition, which is what this assumption most closely 

resembles. 
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 Biological effects are quantified based on acute exposure and toxicity of contaminant concentrations 

as a function of degree and duration of exposure. The SIMAP model used is not designed to address 

long-term, chronic exposure to pollutants. 

 The model treats each spill as an isolated pollution event and does not account for any potential 

cumulative effects. 

 Various physical / environmental parameters including river flow, depth / sea bottom roughness, total 

suspended solids concentration, etc. were not sampled extensively at each location of the extended 

domain (hundreds of square kilometers). What limited data that did exist was applied to each location, 

leading to a certain degree of homogenization of the environmental (marine/coastal) conditions.  

In addition, in any given oil spill, the fates and effects will be highly related to the specific environmental 

conditions, the precise locations of organisms, and a myriad of details related to the event. Thus, the results 

are a function of the scenarios simulated and the accuracy of the input data used. The goal of this study was 

not to capture every detail that could potentially occur, but to describe the range of possible consequences so 

that an informed analysis could be made as to the likely effects of spills under various scenarios. The model 

inputs are designed to provide representative conditions to such an analysis. Thus, the modeling is used to 

provide quantitative guidance in the analysis of the spill scenarios being considered. 
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Appendix B: Worst Case Discharge Calculations 
 

 

 

TAB 1: WORST CASE: Flow Rate Estimate for Dispersion Modelling Final Well Location – Bnth #1 
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TAB 2: WORST CASE: Flow Rate Estimate for Dispersion Modelling Additional Case – 18,000 ft TVDss 
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APPENDIX C: BONN AGREEMENT OIL APPEARANCE CODE 
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APPENDIX D: ENVIRONMENTAL AND SOCIAL SENSITIVITIES 
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TAB 1: ENVIRONMENTAL SENSTIVITY MAPS 

 
a) Sensitivity Mapping Theme 1: Critical Habitats and Natural Communities 
b) Sensitivity Mapping Theme 2: Critical Wildlife Occurrences 
c) Sensitivity Mapping Theme 3: Stakeholders and User Groups 
d) Sensitivity Mapping Theme 4: Critical Habitats and Natural Communities – Andros 
e) Sensitivity Mapping Theme 5: Critical Habitats and Natural Communities – Cay Sal 
f) Sensitivity Mapping Theme 6: Critical Habitats and Natural Communities – Great Exuma 
g) Sensitivity Mapping Theme 7: Critical Habitats and Natural Communities – Ragged Islands 
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Figure 45: Critical Habitats & Natural Communities 
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Figure 46: Critical Wildlife Occurrences 
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Figure 47: Stakeholders & User Groups 
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Figure 48: Critical Habitats & Natural Communities - Andros 
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Figure 49: Critical Habitats & Natural Communities - Cay Sal Bank 
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Figure 50: Critical Habitats & Natural Communities – Great Exuma 



 

152  

 
Figure 51: Critical Habitats & Natural Communities – Ragged Islands 
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TAB 2: ENVIRONMENTAL SENSTIVITY INDEX MAPS 
 

a) ANDROS ISLAND 
b) BIMINI 
c) CAY SAL 
d) EXUMA ISLANDS 
e) RAGGED ISLANDS 
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WESTERN ANDROS BIRDS: 
COMMON NAME

GEN SPEC Group
IUCN RED LIST 

STATUS
Location

RESIDENTIAL 
STATUS
P - PERMANENT
S - SUMMER
W - WINTER
M - MIGRATORY

REPRODUCTIVE 
STATUS
N - NESTING
L - LAYING
H - HATCHING
F - FLEDGING

REFERENCES

Impact Areas 
(Pelagic 

Water, Bimini, 
West Andros, 
and Cay Sal)

TIME LAST SEEN
(YEARS)

<5 , <10 , >10 , 
UNKNOWN

Common Loon Gavia immer Loons Least Concern Nearshore W Non-breeding Mackin, 2013 All
Greater Shearwater Puffinus gravis Petrels Least Concern Pelagic M Non-breeding Mackin, 2013 Pelagic
Cory's Shearwater Calonectris diomedea Petrels Least Concern Pelagic M Non-breeding Mackin, 2013 Pelagic
Sooty Shearwater Puffinus grisius Petrels Least Concern Pelagic M Non-breeding Mackin, 2013 Pelagic

Auduon's Shearwater Puffinus lherminieri Petrels Least Concern Smaller Cays + Pelagic P

N: Dec-July; 
L: March; 
H: May; 
F: July

Mackin, 2013
Pelagic, 
Bimini, 
Cay Sal

Black-capped Petrel Pterodroma hasitata Petrels Endangered Pelagic P Non-breeding Mackin, 2013 Pelagic

Band-rumped Storm-Petrel Oceanodroma castro Storm-Petrels Least Concern Pelagic P Non-breeding Mackin, 2013 Pelagic

Leach's Storm-Petrel Oceanodroma leucorhoa Storm-Petrels Least Concern Pelagic W Non-breeding Mackin, 2013 Pelagic

Wilson's Storm-Petrel Oceanites oceanicus Storm-Petrels Least Concern Pelagic M Non-breeding Mackin, 2013 Pelagic

White-tailed Tropicbird Phaethon lepturus Tropicbirds Least Concern Smaller Cays + Pelagic S,M

N: Feb-Sep; 
L: March-May; 
H: May-June; 
F: July-Sep

Mackin, 2013 Pelagic

Red-footed Booby Sula sula Pelicans Least Concern Smaller Cays + Pelagic P Year-Round Mackin, 2013 Pelagic

Brown Booby Sula leucogaster Pelicans Least Concern Smaller Cays + Pelagic P Year-Round Mackin, 2013
Pelagic, 
Cay Sal

Masked Booby Sula dactylatra Pelicans Least Concern Pelagic P Extirpated Mackin, 2013 Pelagic
Magnificent Frigatebird Fregata magnificens Pelicans Least Concern Smaller Cays + Pelagic P Year-Round Mackin, 2013 Pelagic

Northern Gannet Morus bassanus Pelicans Least Concern Nearshore W Non-breeding Mackin, 2013
Pelagic, 
Nearshore

Double-crested Cormorant Phalacrocorax auritus Pelicans Least Concern Wetlands + Nearshore P Unknown Mackin, 2013
Andros, 
Cay Sal

Herring Gull Larus argentatus Gulls Least Concern Coastal Areas P Non-breeding Mackin, 2013
Bimini, 
North Andros

Black-legged Kittiwake Rissa tridactyla Gulls Least Concern Pelagic W Non-breeding Mackin, 2013 Pelagic

Laughing Gull Leucocephaeus atricilla Gulls Least Concern Coastal Areas P
L: May; 
H: June; 
F: July-Aug

Mackin, 2013 All

Caspian Tern Hydroprogne caspia Terns Least Concern Coastal Areas P Non-breeding Mackin, 2013 Potential

Royal Tern Thalasseus maximus Terns Least Concern Coastal, Nearshore P
L: May; 
H: June; 
F: July-Aug

Mackin, 2013 All

Sandwich Tern Thalasseus sandvichensis Terns Least Concern Coastal, Nearshore P
L: May; 
H: June; 
F: July-Aug

Mackin, 2013 All



Least Tern Sternula antillarum Terns Least Concern Coastal, Nearshore P
L: May; 
H: June; 
F: July-Aug

Mackin, 2013 All

Gull-billed Tern Gelochelidon nilotica Terns Least Concern Wetlands P
L: May; 
H: June; 
F: July-Aug

Mackin, 2013 All

Common Tern Sterna hirundo Terns Least Concern Coastal Areas M Non-breeding Mackin, 2013 Andros  

Roseate Tern Sterna dougalli Terns Least Concern Coastal Areas P
L: May; 
H: June; 
F: July-Aug

Mackin, 2013 All

Sooty Tern Onychoprion fuscata Terns Least Concern Islets, Pelagic S,S,F
L: May; 
H: June; 
F: July-Aug

Mackin, 2013 All

Bridled Tern Onychoprion anaethetus Terns Least Concern Islets, Pelagic S,S,F
L: May; 
H: June; 
F: July-Aug

Mackin, 2013 All

Black Tern Childonias niger Terns Least Concern Pelagic M Non-breeding Mackin, 2013
Pelagic, 
expected 
Bimini

Brown Noddy Anous stolidus Terns Least Concern Islets, Coastal Areas, and Pelagic P
L: May; 
H: June; 
F: July-Aug

Mackin, 2013 All

Great Skua Stercorarius skua Jaegers Least Concern Pelagic W Non-breeding Mackin, 2013 Pelagic

South Polar Skua Stercorarius maccormicki Jaegers Least Concern Pelagic S,S,F Non-breeding
Brinkley, 1998;
Mackin, 2013 

Pelagic

Parasitic Jaeger Stercorarius parasiticus Jaegers Least Concern Pelagic M Non-breeding Mackin, 2013 Pelagic Yearly in migration

Pomerine Jaeger Stercorarius pomarinus Jaegers Least Concern Pelagic M,W Non-breeding Mackin, 2013 Pelagic 2012
Long-tailed Jaeger Stercorarius longicaudus Jaegers Least Concern Pelagic M Non-breeding Mackin, 2013 Pelagic
Little Blue Heron Egretta caerulea Herons Least Concern Wetlands P Mackin, 2013 All
Tricolored Heron Egretta tricolor Herons Least Concern Wetlands P Mackin, 2013 All
Snowy Egret Egretta thula Herons Least Concern Wetlands P Mackin, 2013 All
Reddish Egret Egretta rufescens Herons Least Concern Wetlands P Mackin, 2013 All
Great Blue Heron Ardea herodias Herons Least Concern Wetlands P Mackin, 2013 All
Great Egret Ardea alba Herons Least Concern Wetlands P Mackin, 2013 All
American Bittern Botaurus lentiginosus Herons Least Concern Wetlands (fresh) W Mackin, 2013 Andros
Least Bittern Ixobrychus exilis Herons Least Concern Wetlands (fresh) P Mackin, 2013 Andros

Yellow-crowned Night-Heron Nyctanassa violacea Herons Least Concern Wetlands P Mackin, 2013 All
The most common 
Heron on small 
cays

Limpkin Aramus guarauna Herons Least Concern Wetlands (fresh) P Mackin, 2013 Andros
Green Heron Butorides virescens Herons Least Concern Wetlands P Mackin, 2013 All
Cattle Egret Bubulcus virescens Herons Least Concern Wetlands, Fields P Mackin, 2013 All
White Ibis Eudocimus albus Ibises Least Concern Wetlands W Mackin, 2013 All

Glossy Ibis Plegadis falcinellus Ibises Least Concern Wetlands P Mackin, 2013 All
2012 Cay Sal Cay 
Wetland

Roseate Spoonbill Platalea ajaja Ibises Least Concern Wetlands P Mackin, 2013 Andros
Greater Flamingo Phoenicopterus ruber Flamingos Least Concern Lagoons and Coastal Estuaries P Mackin, 2013 Andros 2012 Andros
Semipalmated Plover Charadrius semipalmatus shorebird Least Concern Coastal Areas W Mackin, 2013 All



Piping Plover Charadrius melodus shorebird Near Threatened Coastal Areas W Mackin, 2013

Bimini, 
Andros, 
Possibly Cay 
Sal Bank

Wilson's Plover Charadrius wilsonia shorebird Least Concern Coastal Areas P Mackin, 2013 All

Snowy Plover Charadrius alexandrinus shorebird Least Concern Coastal Areas P Mackin, 2013
Andros, 
likely Cay Sal

Killdeer Charadrius vociferus shorebird Least Concern Inland Fields P Mackin, 2013 All
Black-bellied Plover Pluvialis squatarola shorebird Least Concern Coastal Areas W Mackin, 2013 All
American Golden-Plover Pluvialis dominica shorebird Least Concern Coastal Areas M Mackin, 2013 All

Solitary Sandpiper Tringa solitaria shorebird Least Concern Wetlands (fresh) M Mackin, 2013
Andros, 
Cay Sal

2010 Cotton Cay, 
Cay Sal Bank

Wilson's Snipe Gallinago delicata shorebird Least Concern Wetlands (fresh) W Mackin, 2013 Andros
Short-billed Dowitcher Limnodromus griseus shorebird Least Concern Coastal Areas W Mackin, 2013 Andros
Dunlin Calidris alpina shorebird Least Concern Coastal Areas M Mackin, 2013 All

Semipalmated Sandpiper Calidris pusilla shorebird Near Threatened Coastal Areas M Mackin, 2013 All

Western Sandpiper Calidris mauri shorebird Least Concern Coastal Areas M Mackin, 2013 All
Least Sandpiper Calidris minutilla shorebird Least Concern Coastal Areas W Mackin, 2013 All
White-rumped Sandpiper Calidris fuscicollis shorebird Least Concern Coastal Areas M Mackin, 2013 All 2012 Cay Sal Cay
Sanderling Calidris alba shorebird Least Concern Beaches W Mackin, 2013 All
Spotted Sandpiper Actitis macularia shorebird Not Assessed Coastal Areas W Mackin, 2013 All
Red Knot Calidris canutus shorebird Least Concern Coastal Areas M Mackin, 2013 All

Willet Catoptrophorus semipalmatus shorebird Least Concern Coastal Areas P Mackin, 2013 All

Greater Yellowlegs Tringa melanoleuca shorebird Least Concern Coastal Areas W Mackin, 2013 All
Lesser Yellowlegs Tringa flavipes shorebird Least Concern Coastal Areas W Mackin, 2013 All
Red-necked Phalarope Phalaropus lobatus shorebird Least Concern Pelagic W Mackin, 2013 Pelagic

Red-Phalarope Phalaropus fulicarius shorebird Least Concern Pelagic W Mackin, 2013 Pelagic 2010 May and July

Ruddy Turnstone Arenaria interpres shorebird Least Concern Coastal Areas W Mackin, 2013 All
American Oystercatcher Haematopus palliatus shorebird Least Concern Coastal Areas P Mackin, 2013 All
Black-necked Stilt Himantopus mexicanus shorebird Least Concern Wetlands P Mackin, 2013 All
Sora Porzana carolina Rails Least Concern Wetlands (fresh) W Mackin, 2013 Andros
Clapper Rail Rallus longirostris Rails Least Concern Wetlands P Mackin, 2013 All

Black Rail Laterallus jamaicensis Rails Least Concern Wetlands M,W
White, 2000;
Mackin, 2013

Andros Andros 2000 

American Coot Fulica americana
Lobe-footed 
Waterfowl

Least Concern Wetlands P Mackin, 2013 Andros

Least Grebe Tachybaptus dominicus
Lobe-footed 
Waterfowl

Least Concern Wetlands (fresh) P Mackin, 2013 Andros

Pied-billed Grebe Podilymbus podiceps
Lobe-footed 
Waterfowl

Least Concern Wetlands P Mackin, 2013 Andros

Northern Pintail Anas acuta waterfowl Least Concern Wetlands W Mackin, 2013 Andros
American Wigeon Anas americana waterfowl Least Concern Wetlands W Mackin, 2013 Andros
Gadwall Anas strepera waterfowl Least Concern Wetlands W Mackin, 2013 Andros
Blue-winged Teal Anas discors waterfowl Least Concern Wetlands W Mackin, 2013 Andros
Green-winged Teal Anas crecca waterfowl Least Concern Wetlands W Mackin, 2013 Andros
Ring-necked Duck Aythya collaris waterfowl Least Concern Wetlands W Mackin, 2013 Andros
Lesser Scaup Aythya affinis waterfowl Least Concern Wetlands W Mackin, 2013 Andros



Hooded Merganser Lophodytes cucullatus waterfowl Least Concern Wetlands W Mackin, 2013 Andros
Red-breasted Merganser Mergus serrator waterfowl Least Concern Coastal Areas W Mackin, 2013 Andros
West Indian Whistling Duck Denrocygna arborea waterfowl Least Concern Wetlands P Mackin, 2013 Andros
White-cheeked Pintail Anas bahamensis waterfowl Least Concern Wetlands P Mackin, 2013 Andros
Ruddy Duck Oxyura jamaicensis waterfowl Least Concern Wetlands W Mackin, 2013 Andros

Wood Duck Aix sponsa waterfowl Least Concern Wetlands W Mackin, 2013
Expected 
Andros

Merlin Falco columbarius raptor Least Concern Coastal Areas W Mackin, 2013 All
Peregrine falcon Falco peregrinus raptor Least Concern Coastal Areas W Mackin, 2013 All
American Kestrel Falco sparverius raptor Least Concern Fields P Mackin, 2013 Andros
Red-tailed Hawk Buteo jamaicensis raptor Least Concern Fields P Mackin, 2013 Andros
Turkey Vulture Cathartes aura raptor Least Concern Anywhere P Mackin, 2013 Andros
Osprey Pandion haliaetus raptor Least Concern Coastal Areas P Mackin, 2013 Andros

Northern Bobwhite Colinus virginianus landfowl Near Threatened Fields P Mackin, 2013 Andros

White-crowned Pigeon Patagioenas  leucocephala Dove Near Threatened Smaller Cays P Mackin, 2013 Andros

Rock Dove Columba livia Dove Least Concern Urban areas P Mackin, 2013 All
White-winged Dove Zenaida asiatica Dove Least Concern Anywhere P Mackin, 2013 All
Zenaida Dove Zenaida aurita Dove Least Concern Anywhere P Mackin, 2013 Andros
Mourning Dove Zenaida macroura Dove Least Concern Anywhere P Mackin, 2013 All
Key West Quail-Dove Geotrygon chrysia Dove Least Concern Coppice P Mackin, 2013 Andros

Common Ground-Dove Columbina passerina Dove Least Concern Scrub P Mackin, 2013
Bimini, 
Andros 

Yellow-billed Cuckoo Coccyzus americanus Cuckoos Least Concern Scrub and forest M Mackin, 2013 All
Mangrove Cuckoo Coccyzus minor Cuckoos Least Concern Scrub, mangrove, and thickets P Mackin, 2013 Andros
Great Lizard Cuckoo Saurothera merlini Cuckoos Least Concern Dense woodlands P Mackin, 2013 Andros
Smooth-billed Ani Crotophaga ani Anis Least Concern Open areas P Mackin, 2013 Andros

Barn Owl Tyto alba Owls Least Concern All islands P Mackin, 2013 All
2012 Cay Sal Bank 
(Anguilla Cay)

Burrowing Owl Athene cunicularia hypugea Owls Least Concern Open areas and pine savannahs P Mackin, 2013 Andros

Short-eared Owl Asio flammeus Owls Least Concern Open areas P Mackin, 2013
Cay Sal, 
possibly 
Andros

2012 Cay Sal Bank

Chuck-will's-widow Caprimulgus carolinensis Nightjars Least Concern Woodlands and cave entrances P Mackin, 2013 Andros

Antillean Nighthawk Chordeiles gundlachii Nightjars Least Concern All islands S Mackin, 2013 All

Cuban Emerald Chlorostilbon ricordii
Hummingbird
s

Least Concern Andros P Mackin, 2013 Andros

Bahama Woodstar Calliphlox evelynae
Hummingbird
s

Least Concern All islands P Mackin, 2013 Andros

Belted Kingfisher Ceryle alcyon Kingfishers Not Assessed Wetlands W Mackin, 2013
Bimini,
Andros

Yellow-bellied Sapsucker Sphyrapicus varius Woodpeckers Least Concern All islands W Mackin, 2013 Andros

Hairy Woodpecker Picoides villosus Woodpeckers Least Concern Andros Woodlands P Mackin, 2013 Andros

La Sagra's Flycatcher Myiarchus sagrae Flycatchers Least Concern Woodlands and thickets P Mackin, 2013 Andros



Great Crested Flycatcher Myiarchus crinitus Flycatchers Least Concern Woodlands and thickets M Mackin, 2013 Andros

Eastern Kingbird Tyrannus tyrannus Flycatchers Least Concern Open areas M Mackin, 2013
Andros,
Cay Sal

Gray Kingbird Tyrannus dominicensis Flycatchers Least Concern Open areas S Mackin, 2013 All
Loggerhead Kingbird Tyrannus caudifasciatus Flycatchers Least Concern Open areas P Mackin, 2013 Andros
Eastern Wood-Pewee Contopus virens Flycatchers Least Concern Woodlands M Mackin, 2013 Andros

Cuban/Crescent-eyed Pewee Contopus caribaeus Flycatchers Least Concern Woodlands P Mackin, 2013 Andros

Eastern Phoebe Sayornis phoebe Flycatchers Least Concern Woodlands M Mackin, 2013
Bimini,
Andros

European Starling Sturnus vulgaris Starlings Least Concern Disturbed areas P Mackin, 2013
Bimini,
Andros

Tree Swallow Tachycineta bicolor Swallows Least Concern Wetlands M Mackin, 2013 Andros
Bahama Swallow Tachycineta cyaneoviridis Swallows Endangered Woodlands (Andros) P Mackin, 2013 Andros
Barn Swallow Hirundo rustica Swallows Least Concern Open Areas M Mackin, 2013 All
Cliff Swallow Pterochelidon pyrrhonota Swallows Least Concern Coastal Areas M Mackin, 2013 Andros
Blue-gray Gnatcatcher Polioptila caerulea Passerine Least Concern Scrubland P Mackin, 2013 Andros

Gray Catbird Dumetella carolinensis Passerine Least Concern Forest and Edge W Mackin, 2013
Bimini,
Andros

Bahama Mockingbird Mimus gundlachii Passerine Least Concern Forest P Mackin, 2013 Andros

Northern Mockingbird Mimus polyglottos Passerine Least Concern Edge P Mackin, 2013
Bimini,
Andros

Pearly-eyed Thrasher Margarops fuscatus Passerine Least Concern Forests P Mackin, 2013 Andros
Red-legged Thrush Turdus plumbeus passerine Least Concern Forests P Mackin, 2013 Andros

Thick-billed Vireo Vireo crassirostris passerine Least Concern Forests P Mackin, 2013
Bimini,
Andros

Yellow-throated Vireo Vireo flavifrons passerine Least Concern Forests W Mackin, 2013 Andros
White-eyed Vireo Vireo griseus passerine Least Concern Forests W Mackin, 2013 Andros

Black-whiskered Vireo Vireo altiloquus passerine Least Concern Forests S Mackin, 2013
Bimini,
Andros

Blackpoll Warbler Setophaga striata passerine Least Concern Forests M Mackin, 2013 Andros
Black-and-white Warbler Mniotilta varia passerine Least Concern Forests W Mackin, 2013 Andros
Northern waterthrush Seiurus noveboracensis passerine Least Concern Forests W Mackin, 2013 Andros
Louisiana Waterthrush Seiurus motacilla passerine Not Assessed Forests W Mackin, 2013 Andros

Ovenbird Seiurus aurocapillus passerine Not Assessed Forests W Mackin, 2013
Bimini,
Andros

Prairie Warbler Setophaga discolor passerine Least Concern Forests W Mackin, 2013 Andros
Palm Warbler Setophaga palmarum passerine Least Concern Forests W Mackin, 2013 All
Yellow-throated Warbler Setophaga dominica passerine Least Concern Forests M Mackin, 2013 Andros
Yellow-rumped Warbler Setophaga coronata passerine Least Concern Forests W Mackin, 2013 Andros
Magnolia Warbler Setophaga magnolia passerine Least Concern Forests W Mackin, 2013 Andros

Cape May Warbler Setophaga tigrina passerine Least Concern Forests W Mackin, 2013
Bimini,
Andros

Black-throated Green Warbler Setophaga virens passerine Least Concern Forests W Mackin, 2013 Andros

Pine Warbler Setophaga pinus passerine Least Concern Forests P Mackin, 2013 Andros
Kirtlands' Warbler Setophaga kirtlandii Passerine Endangered Coppice W Mackin, 2013 Andros
Blackburnian Warbler Setophaga fusca passerine Least Concern Forests M Mackin, 2013 Andros
Nashville Warbler Oreothlypis ruficapilla passerine Least Concern Forests W Mackin, 2013 Andros
Wilson's Warbler Cardellina pusilla Passerine Least Concern Forests W Mackin, 2013 Andros



Hooded Warbler Setophaga citrina Passerine Least Concern Forests W Mackin, 2013 Andros
Bahama Yellowthroat Geothlypis rostrata Passerine Least Concern Forests, scrub P Mackin, 2013 Andros

Common Yellowthroat Geothlypis trichas Passerine Least Concern Forests, scrub W Mackin, 2013
Bimini,
Andros

Yellow Warbler Setophaga petechia passerine Least Concern Forests P Mackin, 2013 Andros

Northern Parula Setophaga americana passerine Least Concern Forests W Mackin, 2013
Bimini,
Andros

Blue-winged Warbler Vermivora pinus passerine Not Assessed Forests W Mackin, 2013 Andros
Prothonotary Warbler Protonotaria citrea passerine Least Concern Forests M Mackin, 2013 Andros

American Redstart Setophaga ruticilla passerine Least Concern Forests W Mackin, 2013
Bimini,
Andros

Black-throated Blue Warbler Setophaga caerulescens passerine Least Concern Forests W Mackin, 2013 Andros

Swainson's Warbler Limnothlypis swainsonii Passerine Least Concern Forests W Mackin, 2013 Andros

Worm-eating Warbler Helmitheros vermivorus passerine Not Assessed Forests W Mackin, 2013
Bimini,
Andros

Bananaquit Coereba flaveola passerine Least Concern Forests P Mackin, 2013
Bimini,
Andros

Scarlet Tanager Piranga olivacea passerine Least Concern Forests M Mackin, 2013 Andros
Summer Tanager Piranga rubra passerine Least Concern Forests W Mackin, 2013 Andros

Western Spindalis Spindalis zena passerine Least Concern Forests P Mackin, 2013
Andros, 
Others in 
winter

Baltimore Oriole Icterus Galbula passerine Least Concern Forests W Mackin, 2013 Andros

Bahama Oriole Icterus northropi Passerine
Critically 
Endangered

Coconut Palm and Coppice P Mackin, 2013 Andros

Shiny Cowbird Molothrus bonariensis Passerine Least Concern Open Areas P Mackin, 2013
Andros,
Cay Sal

Bobolink Dolichonyx oryzivorus passerine Least Concern Fields M Mackin, 2013 All
Red-winged Blackbird Agelaius phoeniceus passerine Least Concern Forests P Mackin, 2013 Andros
Black-faced Grassquit Tiaris bicolor passerine Least Concern Forests P Mackin, 2013 Andros

House Sparrow Passer domesticus passerine Least Concern Urban areas P Mackin, 2013
Bimini,
Andros

Greater Antillean Bullfinch Loxigilla violacea passerine Least Concern Forests P Mackin, 2013 Andros
Indigo Bunting Passerina cyanea passerine Least Concern Edges W Mackin, 2013 Andros
Blue grosbeak Passerina caerulea Passerine Least Concern Coppice W Mackin, 2013 Andros

Painted Bunting Passerina ciris passerine Near Threatened Edges W Mackin, 2013 Andros

Chipping sparrow Spizella passerina passerine Least Concern Forests W Mackin, 2013 Andros
Lincoln's Sparrow Melospiza lincolnii passerine Least Concern Forests M Mackin, 2013 Andros

WESTERN ANDROS 
REPTILES:

COMMON NAME
GEN SPEC

SUB-
ELEMENT

IUCN RED LIST 
STATUS

NESTING BEACHES
JUVENILE 
HABITAT

REFERENCES

Andros Island rock iguana Cyclura cychlura cychlura lizard Vulnerable N/A
Loggerhead sea turtle Caretta caretta turtle Endangered Y Y
Green sea turtle Chelonia mydas turtle Endangered Y Y

Leatherback sea turtle Dermochelys coriacea turtle
Critically 

Endangered
Y



Hawksbill sea turtle Eretmochelys imbricata turtle
Critically 

Endangered
Y Y

Kemp's ridley sea turtle Lepidochelys kempii turtle
Critically 

Endangered
?

Olive ridley sea turtle Lepidochelys olivacea turtle Vulnerable ?

WESTERN ANDROS 
MAMMALS:

COMMON NAME
GEN SPEC

SUB-
ELEMENT

IUCN RED LIST 
STATUS

MATING SEASON/ 
FREQUENCY OF BIRTH

CALVING SEASON GESTATION REFERENCES

Short-beaked saddleback 
dolphin

Delphinus delphis dolphin Least Concern June -Septmeber 10-11mths

Risso's dolphin Grampus griseus dolphin Least Concern year round 13-14 mths
Gray dolphin Sotalia fluviatilis dolphin Data Deficient August - October 10-12mths
Spotted dolphin Stenella attenuata dolphin Least Concern year round May - September 11- 12mths
Clymene dolphin Stenella clymene dolphin Data Deficient
Striped dolphin Stenella coeruleoalba dolphin Least Concern 4 yr 12-13mths
Atlantic spotted dolphin Stenella frontalis dolphin Data Deficient 1-5 years 1-5 years 11 mths
Spinner dolphin Stenella longirostris dolphin Data Deficient year round 10.5 mths
Rough-toothed dolphin Steno bredanensis dolphin Least Concern unknown
Bottlenose dolphin Tursiops truncatus dolphin Least Concern 3-6 years 12 mths
West Indian manatee Trichechus manatus manatee Vulnerable 3-5 years 13 mths
Minke whale Balaenoptera acutorostrata whale Least Concern winter (1-2 years) every 2 years 10-11 mths
Sei whale Balaenoptera borealis whale Endangered winter (2-3 years) winter  11-13 mths
Bryde's whale Balaenoptera edeni whale Data Deficient year round - autumn (peak) winter mths 11-12 mths
Blue whale Balaenoptera musculus whale Endangered Late autumn to end of winter 2-3 years 10-12 mths
Fin whale Balaenoptera physalus whale Endangered 2-5 years mid-winter 11-12 mths

North Atlantic right whale Eubalaena glacialis whale Endangered 3-4 years December - March 12-14mths

Pygmy killer whale Feresa attenuata whale Data Deficient summer mths
Short-finned pilot whale Globicephala macrorhynchus whale Data Deficient 2-3 years winter mths 15 mths

Pygmy sperm whale Kogia breviceps whale Data Deficient march-august (9mths)
March-August 
(9mths)

9-11 mths

Dwarf sperm whale Kogia simus whale Not Assessed april-september consective years 11mths

Humpback whale Megaptera novaeangliae whale Least Concern late autumn until end of winter May-June 11 mths

Blainville's Beaked Whale Mesoplodon densirostris whale Data Deficient 3-4 years summer mths
Gervais' Beaked Whale Mesoplodon europaeus whale Data Deficient
Killer whale Orcinus orca whale Data Deficient year round (any m) summer mths 15-18 mths
Melon-headed whale Peponocephala electra whale Least Concern 12 mths
Sperm whale Physeter macrocephalus whale Vulnerable 3-6 years July-November 14-16 mths
False killer whale Pseudorca crassidens whale Data Deficient several months 7 years 14-16 mths
Cuvier's beaked whale Ziphius cavirostris whale Least Concern 6-9 years year round  11-16mths
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CAY	SAL	BIRDS:
COMMON	NAME

GEN	SPEC Group
IUCN	RED	LIST	

STATUS
Location

RESIDENTIAL	
STATUS
P	‐	PERMANENT
S	‐	SUMMER
W	‐	WINTER
M ‐	MIGRATORY

REPRODUCTIVE	
STATUS
N	‐	NESTING
L	‐	LAYING
H	‐	HATCHING
F	‐	FLEDGING

REFERENCES

Impact	Areas	
(Pelagic	

Water,	Bimini,	
West	Andros,	
and	Cay	Sal)

TIME	LAST	SEEN
(YEARS)

<5	,	<10	,	>10	,	
UNKNOWN

Greater Shearwater Puffinus gravis Petrels Least Concern Pelagic M Non‐breeding Pelagic

Cory's Shearwater Calonectris diomedea Petrels Least Concern Pelagic M Non‐breeding Pelagic

Sooty Shearwater Puffinus grisius Petrels Least Concern Pelagic M Non‐breeding Pelagic

Auduon's Shearwater Puffinus lherminieri Petrels Least Concern Smaller Cays + Pelagic P

N: Dec‐July; 

L: March; 

H: May; 

F: July

Pelagic, 

Bimini, 

Cay Sal

Black‐capped Petrel Pterodroma hasitata Petrels Endangered Pelagic P Non‐breeding Pelagic

Band‐rumped Storm‐Petrel Oceanodroma castro Storm‐Petrels Least Concern Pelagic P Non‐breeding Pelagic

Leach's Storm‐Petrel Oceanodroma leucorhoa Storm‐Petrels Least Concern Pelagic W Non‐breeding Pelagic

Wilson's Storm‐Petrel Oceanites oceanicus Storm‐Petrels Least Concern Pelagic M Non‐breeding Pelagic

White‐tailed Tropicbird Phaethon lepturus Tropicbirds Least Concern Smaller Cays + Pelagic S,M

N: Feb‐Sep; 

L: March‐May; 

H: May‐June; 

F: July‐Sep

Pelagic

Brown Pelican Pelicanus occidentalis Pelicans Least Concern Wetlands + Nearshore P Unknown Cay Sal (winter)

Red‐footed Booby Sula sula Pelicans Least Concern Smaller Cays + Pelagic P Year‐Round Pelagic

Brown Booby Sula leucogaster Pelicans Least Concern Smaller Cays + Pelagic P Year‐Round
Pelagic, 

Cay Sal

Masked Booby Sula dactylatra Pelicans Least Concern Pelagic P Extirpated Pelagic

Magnificent Frigatebird Fregata magnificens Pelicans Least Concern Smaller Cays + Pelagic P Year‐Round Pelagic

Northern Gannet Morus bassanus Pelicans Least Concern Nearshore W Non‐breeding
Pelagic, 

Nearshore

Black‐legged Kittiwake Rissa tridactyla Gulls Least Concern Pelagic W Non‐breeding Pelagic

Laughing Gull Leucocephaeus atricilla Gulls Least Concern Coastal Areas P

L: May; 

H: June; 

F: July‐Aug

All

Royal Tern Thalasseus maximus Terns Least Concern Coastal, Nearshore P

L: May; 

H: June; 

F: July‐Aug

All

Sandwich Tern Thalasseus sandvichensis Terns Least Concern Coastal, Nearshore P

L: May; 

H: June; 

F: July‐Aug

All

Least Tern Sternula antillarum Terns Least Concern Coastal, Nearshore P

L: May; 

H: June; 

F: July‐Aug

All

Gull‐billed Tern Gelochelidon nilotica Terns Least Concern Wetlands P

L: May; 

H: June; 

F: July‐Aug

All

Roseate Tern Sterna dougalli Terns Least Concern Coastal Areas P

L: May; 

H: June; 

F: July‐Aug

All

Sooty Tern Onychoprion fuscata Terns Least Concern Islets, Pelagic S,S,F

L: May; 

H: June; 

F: July‐Aug

All

Bridled Tern Onychoprion anaethetus Terns Least Concern Islets, Pelagic S,S,F

L: May; 

H: June; 

F: July‐Aug

All

Black Tern Childonias niger Terns Least Concern Pelagic M Non‐breeding
Pelagic, 

expected Bimini

Brown Noddy Anous stolidus Terns Least Concern Islets, Coastal Areas, and Pelagic P

L: May; 

H: June; 

F: July‐Aug

All

Great Skua Stercorarius skua Jaegers Least Concern Pelagic W Non‐breeding Pelagic

South Polar Skua Stercorarius maccormicki Jaegers Least Concern Pelagic S,S,F Non‐breeding Pelagic

Parasitic Jaeger Stercorarius parasiticus Jaegers Least Concern Pelagic M Non‐breeding Pelagic Yearly in migration

Pomerine Jaeger Stercorarius pomarinus Jaegers Least Concern Pelagic M,W Non‐breeding Pelagic 2012

Long‐tailed Jaeger Stercorarius longicaudus Jaegers Least Concern Pelagic M Non‐breeding Pelagic

Little Blue Heron Egretta caerulea Herons Least Concern Wetlands P All

Tricolored Heron Egretta tricolor Herons Least Concern Wetlands P All

Snowy Egret Egretta thula Herons Least Concern Wetlands P All

Reddish Egret Egretta rufescens Herons Least Concern Wetlands P

Ragged Island. 

Lettle Ragged 

Isalnd

Great Blue Heron Ardea herodias Herons Least Concern Wetlands P

Ragged Island. 

Lettle Ragged 

Isalnd

Great Egret Ardea alba Herons Least Concern Wetlands P

Ragged Island. 

Lettle Ragged 

Isalnd

Yellow‐crowned Night‐Heron Nyctanassa violacea Herons Least Concern Wetlands P

Ragged Island. 

Lettle Ragged 

Isalnd

The most common 

Heron on small cays

Black‐crowned Night‐Heron Nycticorax nycticorax Herons Least Concern Wetlands P

Ragged Island. 

Lettle Ragged 

Isalnd

Green Heron Butorides virescens Herons Least Concern Wetlands P

Ragged Island. 

Lettle Ragged 

Isalnd

Cattle Egret Bubulcus virescens Herons Least Concern Wetlands, Fields P

Ragged Island. 

Lettle Ragged 

Isalnd

White Ibis Eudocimus albus Ibises Least Concern Wetlands W All

Glossy Ibis Plegadis falcinellus Ibises Least Concern Wetlands P All
2012 Cay Sal Cay 

Wetland

Semipalmated Plover Charadrius semipalmatus shorebird Least Concern Coastal Areas W All

Piping Plover Charadrius melodus shorebird Near Threatened Coastal Areas W All

Wilson's Plover Charadrius wilsonia shorebird Least Concern Coastal Areas P All

Snowy Plover Charadrius alexandrinus shorebird Least Concern Coastal Areas P All

Black‐bellied Plover Pluvialis squatarola shorebird Least Concern Coastal Areas W All

American Golden‐Plover Pluvialis dominica shorebird Least Concern Coastal Areas M All

Dunlin Calidris alpina shorebird Least Concern Coastal Areas M All

Semipalmated Sandpiper Calidris pusilla shorebird Near Threatened Coastal Areas M All

Western Sandpiper Calidris mauri shorebird Least Concern Coastal Areas M All

Least Sandpiper Calidris minutilla shorebird Least Concern Coastal Areas W All

White‐rumped Sandpiper Calidris fuscicollis shorebird Least Concern Coastal Areas M All 2012 Cay Sal Cay

Sanderling Calidris alba shorebird Least Concern Beaches W All

Spotted Sandpiper Actitis macularia shorebird Not Assessed Coastal Areas W All

Red Knot Calidris canutus shorebird Least Concern Coastal Areas M All

Willet Catoptrophorus semipalmatus shorebird Least Concern Coastal Areas P All

Greater Yellowlegs Tringa melanoleuca shorebird Least Concern Coastal Areas W All

Lesser Yellowlegs Tringa flavipes shorebird Least Concern Coastal Areas W All

Red‐necked Phalarope Phalaropus lobatus shorebird Least Concern Pelagic W Pelagic

Red‐Phalarope Phalaropus fulicarius shorebird Least Concern Pelagic W Pelagic 2010 May and July

Ruddy Turnstone Arenaria interpres shorebird Least Concern Coastal Areas W All

American Oystercatcher Haematopus palliatus shorebird Least Concern Coastal Areas P All

Black‐necked Stilt Himantopus mexicanus shorebird Least Concern Wetlands P All

Clapper Rail Rallus longirostris Rails Least Concern Wetlands P All

Merlin Falco columbarius raptor Least Concern Coastal Areas W All

Peregrine falcon Falco peregrinus raptor Least Concern Coastal Areas W All

Antillean Nighthawk Chordeiles gundlachii Nightjars Least Concern All islands S All

Gray Kingbird Tyrannus dominicensis Flycatchers Least Concern Open areas S All

Barn Swallow Hirundo rustica Swallows Least Concern Open Areas M All

Palm Warbler Setophaga palmarum passerine Least Concern Forests W All

CAY	SAL	REPTILES:
COMMON	NAME

GEN	SPEC
SUB‐

ELEMENT
IUCN	RED	LIST	

STATUS
NESTING	BEACHES

JUVENILE	
HABITAT

REFERENCES

Loggerhead sea turtle Caretta caretta turtle Endangered Y Y

Hawksbill sea turtle Eretmochelys imbricata turtle
Critically 

Endangered
Y Y

VERY POOR INFORMATION ON ACTUAL SIGHTINGS OF MARINE MAMMALS IN THE RAGGED ISLAND CHAIN ‐ THIS IS A LIKELY LIST OF SPECIES OCCURRENCE

CAY	SAL	MAMMALS:
COMMON	NAME

GEN	SPEC
SUB‐

ELEMENT
IUCN	RED	LIST	

STATUS
MATING	SEASON/	FREQUENCY	

OF	BIRTH
CALVING	SEASON GESTATION REFERENCES

Short‐beaked saddleback 

dolphin
Delphinus delphis dolphin Least Concern June ‐Septmeber 10‐11mths

Risso's dolphin Grampus griseus dolphin Least Concern year round 13‐14 mths

Gray dolphin Sotalia fluviatilis dolphin Data Deficient August ‐ October 10‐12mths

Spotted dolphin Stenella attenuata dolphin Least Concern year round May ‐ September 11‐ 12mths

Clymene dolphin Stenella clymene dolphin Data Deficient

Striped dolphin Stenella coeruleoalba dolphin Least Concern 4 yr 12‐13mths

Atlantic spotted dolphin Stenella frontalis dolphin Data Deficient 1‐5 years 1‐5 years 11 mths

Spinner dolphin Stenella longirostris dolphin Data Deficient year round 10.5 mths

Rough‐toothed dolphin Steno bredanensis dolphin Least Concern unknown

Bottlenose dolphin Tursiops truncatus dolphin Least Concern 3‐6 years 12 mths

West Indian manatee Trichechus manatus manatee Vulnerable 3‐5 years 13 mths

Minke whale Balaenoptera acutorostrata whale Least Concern winter (1‐2 years) every 2 years 10‐11 mths

Sei whale Balaenoptera borealis whale Endangered winter (2‐3 years) winter   11‐13 mths

Bryde's whale Balaenoptera edeni whale Data Deficient year round ‐ autumn (peak) winter mths 11‐12 mths

Blue whale Balaenoptera musculus whale Endangered Late autumn to end of winter 2‐3 years 10‐12 mths

Fin whale Balaenoptera physalus whale Endangered 2‐5 years mid‐winter 11‐12 mths

North Atlantic right whale Eubalaena glacialis whale Endangered 3‐4 years December ‐ March 12‐14mths

Pygmy killer whale Feresa attenuata whale Data Deficient summer mths

Short‐finned pilot whale Globicephala macrorhynchus whale Data Deficient 2‐3 years winter mths 15 mths

Pygmy sperm whale Kogia breviceps whale Data Deficient march‐august (9mths)
March‐August 

(9mths)
9‐11 mths

Dwarf sperm whale Kogia simus whale Not Assessed april‐september consective years 11mths

Humpback whale Megaptera novaeangliae whale Least Concern late autumn until end of winter May‐June 11 mths

Blainville's Beaked Whale Mesoplodon densirostris whale Data Deficient 3‐4 years summer mths

Gervais' Beaked Whale Mesoplodon europaeus whale Data Deficient

Killer whale Orcinus orca whale Data Deficient year round (any m) summer mths 15‐18 mths

Melon‐headed whale Peponocephala electra whale Least Concern 12 mths

Sperm whale Physeter macrocephalus whale Vulnerable 3‐6 years July‐November 14‐16 mths

False killer whale Pseudorca crassidens whale Data Deficient several months 7 years 14‐16 mths

Cuvier's beaked whale Ziphius cavirostris whale Least Concern 6‐9 years year round   11‐16mths
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BIMINI BIRDS:
COMMON NAME

GEN SPEC Group
IUCN RED LIST 

STATUS
Location

RESIDENTIA
L STATUS
P - 
PERMANEN
T
S - SUMMER
W - WINTER
M - 
MIGRATORY

REPRODUCTIVE 
STATUS
N - NESTING
L - LAYING
H - HATCHING
F - FLEDGING

REFERENCES

Impact Areas 
(Pelagic 

Water, Bimini, 
West Andros, 
and Cay Sal)

TIME LAST SEEN
(YEARS)

<5 , <10 , >10 , 
UNKNOWN

Common Loon Gavia immer Loons Least Concern Nearshore W Non-breeding Mackin, 2013 All
Greater Shearwater Puffinus gravis Petrels Least Concern Pelagic M Non-breeding Mackin, 2013 Pelagic
Cory's Shearwater Calonectris diomedea Petrels Least Concern Pelagic M Non-breeding Mackin, 2013 Pelagic
Sooty Shearwater Puffinus grisius Petrels Least Concern Pelagic M Non-breeding Mackin, 2013 Pelagic

Auduon's Shearwater Puffinus lherminieri Petrels Least Concern Smaller Cays + Pelagic P

N: Dec-July; 
L: March; 
H: May; 
F: July

Mackin, 2013
Pelagic, 
Bimini, 
Cay Sal

Black-capped Petrel Pterodroma hasitata Petrels Endangered Pelagic P Non-breeding Mackin, 2013 Pelagic
Band-rumped Storm-Petrel Oceanodroma castro Storm-Petrels Least Concern Pelagic P Non-breeding Mackin, 2013 Pelagic
Leach's Storm-Petrel Oceanodroma leucorhoa Storm-Petrels Least Concern Pelagic W Non-breeding Mackin, 2013 Pelagic
Wilson's Storm-Petrel Oceanites oceanicus Storm-Petrels Least Concern Pelagic M Non-breeding Mackin, 2013 Pelagic

White-tailed Tropicbird Phaethon lepturus Tropicbirds Least Concern Smaller Cays + Pelagic S,M

N: Feb-Sep; 
L: March-May; 
H: May-June; 
F: July-Sep

Mackin, 2013 Pelagic

Red-footed Booby Sula sula Pelicans Least Concern Smaller Cays + Pelagic P Year-Round Mackin, 2013 Pelagic

Brown Booby Sula leucogaster Pelicans Least Concern Smaller Cays + Pelagic P Year-Round Mackin, 2013
Pelagic, 
Cay Sal

Masked Booby Sula dactylatra Pelicans Least Concern Pelagic P Extirpated Mackin, 2013 Pelagic
Magnificent Frigatebird Fregata magnificens Pelicans Least Concern Smaller Cays + Pelagic P Year-Round Mackin, 2013 Pelagic

Northern Gannet Morus bassanus Pelicans Least Concern Nearshore W Non-breeding Mackin, 2013
Pelagic, 
Nearshore

Great Black-backed Gull Larus marinus Gulls Least Concern Coastal Areas W Non-breeding Mackin, 2013 Bimini
Lesser Black-backed Gull Larus fuscus Gulls Least Concern Coastal Areas W Non-breeding Mackin, 2013 Bimini

Ring-billed Gull Larus delawarensis Gulls Least Concern Coastal Areas W Non-breeding Mackin, 2013
Bimini, 
Joulters, 
Berries

Herring Gull Larus argentatus Gulls Least Concern Coastal Areas P Non-breeding Mackin, 2013
Bimini, 
North Andros

Black-legged Kittiwake Rissa tridactyla Gulls Least Concern Pelagic W Non-breeding Mackin, 2013 Pelagic

Laughing Gull Leucocephaeus atricilla Gulls Least Concern Coastal Areas P
L: May; 
H: June; 
F: July-Aug

Mackin, 2013 All

Royal Tern Thalasseus maximus Terns Least Concern Coastal, Nearshore P
L: May; 
H: June; 
F: July-Aug

Mackin, 2013 All

Sandwich Tern Thalasseus sandvichensis Terns Least Concern Coastal, Nearshore P
L: May; 
H: June; 
F: July-Aug

Mackin, 2013 All



Least Tern Sternula antillarum Terns Least Concern Coastal, Nearshore P
L: May; 
H: June; 
F: July-Aug

Mackin, 2013 All

Gull-billed Tern Gelochelidon nilotica Terns Least Concern Wetlands P
L: May; 
H: June; 
F: July-Aug

Mackin, 2013 All

Roseate Tern Sterna dougalli Terns Least Concern Coastal Areas P
L: May; 
H: June; 
F: July-Aug

Mackin, 2013 All

Sooty Tern Onychoprion fuscata Terns Least Concern Islets, Pelagic S,S,F
L: May; 
H: June; 
F: July-Aug

Mackin, 2013 All

Bridled Tern Onychoprion anaethetus Terns Least Concern Islets, Pelagic S,S,F
L: May; 
H: June; 
F: July-Aug

Mackin, 2013 All

Black Tern Childonias niger Terns Least Concern Pelagic M Non-breeding Mackin, 2013
Pelagic, 
expected Bimini

Brown Noddy Anous stolidus Terns Least Concern Islets, Coastal Areas, and Pelagic P
L: May; 
H: June; 
F: July-Aug

Mackin, 2013 All

Great Skua Stercorarius skua Jaegers Least Concern Pelagic W Non-breeding Mackin, 2013 Pelagic

South Polar Skua Stercorarius maccormicki Jaegers Least Concern Pelagic S,S,F Non-breeding
Brinkley, 1998;
Mackin, 2013 

Pelagic

Parasitic Jaeger Stercorarius parasiticus Jaegers Least Concern Pelagic M Non-breeding Mackin, 2013 Pelagic Yearly in migration

Pomerine Jaeger Stercorarius pomarinus Jaegers Least Concern Pelagic M,W Non-breeding Mackin, 2013 Pelagic 2012
Long-tailed Jaeger Stercorarius longicaudus Jaegers Least Concern Pelagic M Non-breeding Mackin, 2013 Pelagic
Little Blue Heron Egretta caerulea Herons Least Concern Wetlands P Mackin, 2013 All
Tricolored Heron Egretta tricolor Herons Least Concern Wetlands P Mackin, 2013 All
Snowy Egret Egretta thula Herons Least Concern Wetlands P Mackin, 2013 All
Reddish Egret Egretta rufescens Herons Least Concern Wetlands P Mackin, 2013 All
Great Blue Heron Ardea herodias Herons Least Concern Wetlands P Mackin, 2013 All
Great Egret Ardea alba Herons Least Concern Wetlands P Mackin, 2013 All

Yellow-crowned Night-Heron Nyctanassa violacea Herons Least Concern Wetlands P Mackin, 2013 All
The most common 
Heron on small cays

Green Heron Butorides virescens Herons Least Concern Wetlands P Mackin, 2013 All
Cattle Egret Bubulcus virescens Herons Least Concern Wetlands, Fields P Mackin, 2013 All
White Ibis Eudocimus albus Ibises Least Concern Wetlands W Mackin, 2013 All

Glossy Ibis Plegadis falcinellus Ibises Least Concern Wetlands P Mackin, 2013 All
2012 Cay Sal Cay 
Wetland

Semipalmated Plover Charadrius semipalmatus shorebird Least Concern Coastal Areas W Mackin, 2013 All

Piping Plover Charadrius melodus shorebird Near Threatened Coastal Areas W Mackin, 2013

Bimini, 
Andros, 
Possibly Cay Sal 
Bank

Wilson's Plover Charadrius wilsonia shorebird Least Concern Coastal Areas P Mackin, 2013 All
Killdeer Charadrius vociferus shorebird Least Concern Inland Fields P Mackin, 2013 All
Black-bellied Plover Pluvialis squatarola shorebird Least Concern Coastal Areas W Mackin, 2013 All
American Golden-Plover Pluvialis dominica shorebird Least Concern Coastal Areas M Mackin, 2013 All
Dunlin Calidris alpina shorebird Least Concern Coastal Areas M Mackin, 2013 All



Semipalmated Sandpiper Calidris pusilla shorebird Near Threatened Coastal Areas M Mackin, 2013 All
Western Sandpiper Calidris mauri shorebird Least Concern Coastal Areas M Mackin, 2013 All
Least Sandpiper Calidris minutilla shorebird Least Concern Coastal Areas W Mackin, 2013 All
White-rumped Sandpiper Calidris fuscicollis shorebird Least Concern Coastal Areas M Mackin, 2013 All 2012 Cay Sal Cay
Sanderling Calidris alba shorebird Least Concern Beaches W Mackin, 2013 All
Spotted Sandpiper Actitis macularia shorebird Not Assessed Coastal Areas W Mackin, 2013 All
Red Knot Calidris canutus shorebird Least Concern Coastal Areas M Mackin, 2013 All
Willet Catoptrophorus semipalmatus shorebird Least Concern Coastal Areas P Mackin, 2013 All
Greater Yellowlegs Tringa melanoleuca shorebird Least Concern Coastal Areas W Mackin, 2013 All
Lesser Yellowlegs Tringa flavipes shorebird Least Concern Coastal Areas W Mackin, 2013 All
Red-necked Phalarope Phalaropus lobatus shorebird Least Concern Pelagic W Mackin, 2013 Pelagic
Red-Phalarope Phalaropus fulicarius shorebird Least Concern Pelagic W Mackin, 2013 Pelagic 2010 May and July
Ruddy Turnstone Arenaria interpres shorebird Least Concern Coastal Areas W Mackin, 2013 All
American Oystercatcher Haematopus palliatus shorebird Least Concern Coastal Areas P Mackin, 2013 All
Black-necked Stilt Himantopus mexicanus shorebird Least Concern Wetlands P Mackin, 2013 All
Clapper Rail Rallus longirostris Rails Least Concern Wetlands P Mackin, 2013 All
Merlin Falco columbarius raptor Least Concern Coastal Areas W Mackin, 2013 All
Peregrine falcon Falco peregrinus raptor Least Concern Coastal Areas W Mackin, 2013 All
Northern Harrier Circus cyaneus raptor Least Concern Fields W Mackin, 2013 Bimini
Rock Dove Columba livia Dove Least Concern Urban areas P Mackin, 2013 All
White-winged Dove Zenaida asiatica Dove Least Concern Anywhere P Mackin, 2013 All
Mourning Dove Zenaida macroura Dove Least Concern Anywhere P Mackin, 2013 All

Common Ground-Dove Columbina passerina Dove Least Concern Scrub P Mackin, 2013
Bimini, 
Andros 

Yellow-billed Cuckoo Coccyzus americanus Cuckoos Least Concern Scrub and forest M Mackin, 2013 All

Barn Owl Tyto alba Owls Least Concern All islands P Mackin, 2013 All
2012 Cay Sal Bank 
(Anguilla Cay)

Antillean Nighthawk Chordeiles gundlachii Nightjars Least Concern All islands S Mackin, 2013 All

Belted Kingfisher Ceryle alcyon Kingfishers Not Assessed Wetlands W Mackin, 2013
Bimini, 
Andros

Gray Kingbird Tyrannus dominicensis Flycatchers Least Concern Open areas S Mackin, 2013 All

Eastern Phoebe Sayornis phoebe Flycatchers Least Concern Woodlands M Mackin, 2013
Bimini, 
Andros

European Starling Sturnus vulgaris Starlings Least Concern Disturbed areas P Mackin, 2013
Bimini, 
Andros

Barn Swallow Hirundo rustica Swallows Least Concern Open Areas M Mackin, 2013 All

Gray Catbird Dumetella carolinensis Passerine Least Concern Forest and Edge W Mackin, 2013
Bimini, 
Andros

Northern Mockingbird Mimus polyglottos Passerine Least Concern Edge P Mackin, 2013
Bimini, 
Andros

Thick-billed Vireo Vireo crassirostris passerine Least Concern Forests P Mackin, 2013
Bimini, 
Andros

Black-whiskered Vireo Vireo altiloquus passerine Least Concern Forests S Mackin, 2013
Bimini, 
Andros

Ovenbird Seiurus aurocapillus passerine Not Assessed Forests W Mackin, 2013
Bimini, 
Andros

Palm Warbler Setophaga palmarum passerine Least Concern Forests W Mackin, 2013 All

Cape May Warbler Setophaga tigrina passerine Least Concern Forests W Mackin, 2013
Bimini, 
Andros

Common Yellowthroat Geothlypis trichas Passerine Least Concern Forests, scrub W Mackin, 2013
Bimini, 
Andros



Northern Parula Setophaga americana passerine Least Concern Forests W Mackin, 2013
Bimini, 
Andros

American Redstart Setophaga ruticilla passerine Least Concern Forests W Mackin, 2013
Bimini, 
Andros

Worm-eating Warbler Helmitheros vermivorus passerine Not Assessed Forests W Mackin, 2013
Bimini, 
Andros

Bananaquit Coereba flaveola passerine Least Concern Forests P Mackin, 2013
Bimini, 
Andros

Western Spindalis Spindalis zena passerine Least Concern Forests P Mackin, 2013
Andros, 
Others in winter

Bobolink Dolichonyx oryzivorus passerine Least Concern Fields M Mackin, 2013 All

House Sparrow Passer domesticus passerine Least Concern Urban areas P Mackin, 2013
Bimini, 
Andros

BIMINI REPTILES:
COMMON NAME

GEN SPEC
SUB-

ELEMENT
IUCN RED LIST 

STATUS
NESTING BEACHES

JUVENILE 
HABITAT

REFERENCES

Loggerhead sea turtle Caretta caretta turtle Endangered Y Y
Green sea turtle Chelonia mydas turtle Endangered Y Y

Leatherback sea turtle Dermochelys coriacea turtle
Critically 

Endangered
Y

Hawksbill sea turtle Eretmochelys imbricata turtle
Critically 

Endangered
Y Y

Kemp's ridley sea turtle Lepidochelys kempii turtle
Critically 

Endangered
?

Olive ridley sea turtle Lepidochelys olivacea turtle Vulnerable ?

BIMINI MAMMALS:
COMMON NAME

GEN SPEC
SUB-

ELEMENT
IUCN RED LIST 

STATUS
MATING SEASON/ FREQUENCY 

OF BIRTH
CALVING 
SEASON

GESTATION REFERENCES

Short-beaked saddleback dolphin Delphinus delphis dolphin Least Concern June -Septmeber 10-11mths

Risso's dolphin Grampus griseus dolphin Least Concern year round 13-14 mths

Gray dolphin Sotalia fluviatilis dolphin Data Deficient
August - 
October

10-12mths

Spotted dolphin Stenella attenuata dolphin Least Concern year round
May - 
September

11- 12mths

Clymene dolphin Stenella clymene dolphin Data Deficient
Striped dolphin Stenella coeruleoalba dolphin Least Concern 4 yr 12-13mths
Atlantic spotted dolphin Stenella frontalis dolphin Data Deficient 1-5 years 1-5 years 11 mths
Spinner dolphin Stenella longirostris dolphin Data Deficient year round 10.5 mths
Rough-toothed dolphin Steno bredanensis dolphin Least Concern unknown
Bottlenose dolphin Tursiops truncatus dolphin Least Concern 3-6 years 12 mths
West Indian manatee Trichechus manatus manatee Vulnerable 3-5 years 13 mths

Minke whale Balaenoptera acutorostrata whale Least Concern winter (1-2 years) every 2 years 10-11 mths

Sei whale Balaenoptera borealis whale Endangered winter (2-3 years) winter  11-13 mths
Bryde's whale Balaenoptera edeni whale Data Deficient year round - autumn (peak) winter mths 11-12 mths
Blue whale Balaenoptera musculus whale Endangered Late autumn to end of winter 2-3 years 10-12 mths
Fin whale Balaenoptera physalus whale Endangered 2-5 years mid-winter 11-12 mths

North Atlantic right whale Eubalaena glacialis whale Endangered 3-4 years
December - 
March

12-14mths



Pygmy killer whale Feresa attenuata whale Data Deficient summer mths

Short-finned pilot whale Globicephala macrorhynchus whale Data Deficient 2-3 years winter mths 15 mths

Pygmy sperm whale Kogia breviceps whale Data Deficient march-august (9mths)
March-August 
(9mths)

9-11 mths

Dwarf sperm whale Kogia simus whale Not Assessed april-september
consective 
years

11mths

Humpback whale Megaptera novaeangliae whale Least Concern late autumn until end of winter May-June 11 mths

Blainville's Beaked Whale Mesoplodon densirostris whale Data Deficient 3-4 years summer mths

Gervais' Beaked Whale Mesoplodon europaeus whale Data Deficient

Killer whale Orcinus orca whale Data Deficient year round (any m) summer mths 15-18 mths

Melon-headed whale Peponocephala electra whale Least Concern 12 mths

Sperm whale Physeter macrocephalus whale Vulnerable 3-6 years
July-
November

14-16 mths

False killer whale Pseudorca crassidens whale Data Deficient several months 7 years 14-16 mths
Cuvier's beaked whale Ziphius cavirostris whale Least Concern 6-9 years year round  11-16mths
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CAY SAL BIRDS:
COMMON NAME

GEN SPEC Group
IUCN RED LIST 

STATUS
Location

RESIDENTIAL 
STATUS
P - PERMANENT
S - SUMMER
W - WINTER
M - MIGRATORY

REPRODUCTIVE 
STATUS
N - NESTING
L - LAYING
H - HATCHING
F - FLEDGING

REFERENCES

Impact Areas 
(Pelagic 

Water, Bimini, 
West Andros, 
and Cay Sal)

TIME LAST SEEN
(YEARS)

<5 , <10 , >10 , 
UNKNOWN

Common Loon Gavia immer Loons Least Concern Nearshore W Non-breeding Mackin, 2013 All
Greater Shearwater Puffinus gravis Petrels Least Concern Pelagic M Non-breeding Mackin, 2013 Pelagic
Cory's Shearwater Calonectris diomedea Petrels Least Concern Pelagic M Non-breeding Mackin, 2013 Pelagic
Sooty Shearwater Puffinus grisius Petrels Least Concern Pelagic M Non-breeding Mackin, 2013 Pelagic

Auduon's Shearwater Puffinus lherminieri Petrels Least Concern Smaller Cays + Pelagic P

N: Dec-July; 
L: March; 
H: May; 
F: July

Mackin, 2013
Pelagic, 
Bimini, 
Cay Sal

Black-capped Petrel Pterodroma hasitata Petrels Endangered Pelagic P Non-breeding Mackin, 2013 Pelagic
Band-rumped Storm-Petrel Oceanodroma castro Storm-Petrels Least Concern Pelagic P Non-breeding Mackin, 2013 Pelagic
Leach's Storm-Petrel Oceanodroma leucorhoa Storm-Petrels Least Concern Pelagic W Non-breeding Mackin, 2013 Pelagic
Wilson's Storm-Petrel Oceanites oceanicus Storm-Petrels Least Concern Pelagic M Non-breeding Mackin, 2013 Pelagic

White-tailed Tropicbird Phaethon lepturus Tropicbirds Least Concern Smaller Cays + Pelagic S,M

N: Feb-Sep; 
L: March-May; 
H: May-June; 
F: July-Sep

Mackin, 2013 Pelagic

Brown Pelican Pelicanus occidentalis Pelicans Least Concern Wetlands + Nearshore P Unknown Mackin, 2013 Cay Sal (winter)

Red-footed Booby Sula sula Pelicans Least Concern Smaller Cays + Pelagic P Year-Round Mackin, 2013 Pelagic

Brown Booby Sula leucogaster Pelicans Least Concern Smaller Cays + Pelagic P Year-Round Mackin, 2013
Pelagic, 
Cay Sal

Masked Booby Sula dactylatra Pelicans Least Concern Pelagic P Extirpated Mackin, 2013 Pelagic
Magnificent Frigatebird Fregata magnificens Pelicans Least Concern Smaller Cays + Pelagic P Year-Round Mackin, 2013 Pelagic

Northern Gannet Morus bassanus Pelicans Least Concern Nearshore W Non-breeding Mackin, 2013
Pelagic, 
Nearshore

Double-crested Cormorant Phalacrocorax auritus Pelicans Least Concern Wetlands + Nearshore P Unknown Mackin, 2013
Andros, 
Cay Sal

Neotropic Cormorant Phalacrocorax brasilianus Pelicans Least Concern Wetlands + Nearshore P Unknown Mackin, 2013 Cay Sal 
Black-legged Kittiwake Rissa tridactyla Gulls Least Concern Pelagic W Non-breeding Mackin, 2013 Pelagic

Laughing Gull Leucocephaeus atricilla Gulls Least Concern Coastal Areas P
L: May; 
H: June; 
F: July-Aug

Mackin, 2013 All

Royal Tern Thalasseus maximus Terns Least Concern Coastal, Nearshore P
L: May; 
H: June; 
F: July-Aug

Mackin, 2013 All

Sandwich Tern Thalasseus sandvichensis Terns Least Concern Coastal, Nearshore P
L: May; 
H: June; 
F: July-Aug

Mackin, 2013 All

Least Tern Sternula antillarum Terns Least Concern Coastal, Nearshore P
L: May; 
H: June; 
F: July-Aug

Mackin, 2013 All

Gull-billed Tern Gelochelidon nilotica Terns Least Concern Wetlands P
L: May; 
H: June; 
F: July-Aug

Mackin, 2013 All



Roseate Tern Sterna dougalli Terns Least Concern Coastal Areas P
L: May; 
H: June; 
F: July-Aug

Mackin, 2013 All

Sooty Tern Onychoprion fuscata Terns Least Concern Islets, Pelagic S,S,F
L: May; 
H: June; 
F: July-Aug

Mackin, 2013 All

Bridled Tern Onychoprion anaethetus Terns Least Concern Islets, Pelagic S,S,F
L: May; 
H: June; 
F: July-Aug

Mackin, 2013 All

Black Tern Childonias niger Terns Least Concern Pelagic M Non-breeding Mackin, 2013
Pelagic, 
expected Bimini

Brown Noddy Anous stolidus Terns Least Concern Islets, Coastal Areas, and Pelagic P
L: May; 
H: June; 
F: July-Aug

Mackin, 2013 All

Great Skua Stercorarius skua Jaegers Least Concern Pelagic W Non-breeding Mackin, 2013 Pelagic

South Polar Skua Stercorarius maccormicki Jaegers Least Concern Pelagic S,S,F Non-breeding
Brinkley, 1998;
Mackin, 2013 

Pelagic

Parasitic Jaeger Stercorarius parasiticus Jaegers Least Concern Pelagic M Non-breeding Mackin, 2013 Pelagic Yearly in migration

Pomerine Jaeger Stercorarius pomarinus Jaegers Least Concern Pelagic M,W Non-breeding Mackin, 2013 Pelagic 2012
Long-tailed Jaeger Stercorarius longicaudus Jaegers Least Concern Pelagic M Non-breeding Mackin, 2013 Pelagic
Little Blue Heron Egretta caerulea Herons Least Concern Wetlands P Mackin, 2013 All
Tricolored Heron Egretta tricolor Herons Least Concern Wetlands P Mackin, 2013 All
Snowy Egret Egretta thula Herons Least Concern Wetlands P Mackin, 2013 All
Reddish Egret Egretta rufescens Herons Least Concern Wetlands P Mackin, 2013 All
Great Blue Heron Ardea herodias Herons Least Concern Wetlands P Mackin, 2013 All
Great Egret Ardea alba Herons Least Concern Wetlands P Mackin, 2013 All

Yellow-crowned Night-Heron Nyctanassa violacea Herons Least Concern Wetlands P Mackin, 2013 All
The most common 
Heron on small cays

Black-crowned Night-Heron Nycticorax nycticorax Herons Least Concern Wetlands P Mackin, 2013
Cay Sal, 
Andros

Green Heron Butorides virescens Herons Least Concern Wetlands P Mackin, 2013 All
Cattle Egret Bubulcus virescens Herons Least Concern Wetlands, Fields P Mackin, 2013 All
White Ibis Eudocimus albus Ibises Least Concern Wetlands W Mackin, 2013 All

Glossy Ibis Plegadis falcinellus Ibises Least Concern Wetlands P Mackin, 2013 All
2012 Cay Sal Cay 
Wetland

Semipalmated Plover Charadrius semipalmatus shorebird Least Concern Coastal Areas W Mackin, 2013 All

Piping Plover Charadrius melodus shorebird Near Threatened Coastal Areas W Mackin, 2013

Bimini, 
Andros, 
Possibly Cay Sal 
Bank

Wilson's Plover Charadrius wilsonia shorebird Least Concern Coastal Areas P Mackin, 2013 All

Snowy Plover Charadrius alexandrinus shorebird Least Concern Coastal Areas P Mackin, 2013
Andros, 
likely Cay Sal

Killdeer Charadrius vociferus shorebird Least Concern Inland Fields P Mackin, 2013 All
Black-bellied Plover Pluvialis squatarola shorebird Least Concern Coastal Areas W Mackin, 2013 All
American Golden-Plover Pluvialis dominica shorebird Least Concern Coastal Areas M Mackin, 2013 All

Solitary Sandpiper Tringa solitaria shorebird Least Concern Wetlands (fresh) M Mackin, 2013
Andros, 
Cay Sal

2010 Cotton Cay, 
Cay Sal Bank

Dunlin Calidris alpina shorebird Least Concern Coastal Areas M Mackin, 2013 All



Semipalmated Sandpiper Calidris pusilla shorebird Near Threatened Coastal Areas M Mackin, 2013 All
Western Sandpiper Calidris mauri shorebird Least Concern Coastal Areas M Mackin, 2013 All
Least Sandpiper Calidris minutilla shorebird Least Concern Coastal Areas W Mackin, 2013 All
White-rumped Sandpiper Calidris fuscicollis shorebird Least Concern Coastal Areas M Mackin, 2013 All 2012 Cay Sal Cay
Sanderling Calidris alba shorebird Least Concern Beaches W Mackin, 2013 All
Spotted Sandpiper Actitis macularia shorebird Not Assessed Coastal Areas W Mackin, 2013 All
Red Knot Calidris canutus shorebird Least Concern Coastal Areas M Mackin, 2013 All
Willet Catoptrophorus semipalmatus shorebird Least Concern Coastal Areas P Mackin, 2013 All
Greater Yellowlegs Tringa melanoleuca shorebird Least Concern Coastal Areas W Mackin, 2013 All
Lesser Yellowlegs Tringa flavipes shorebird Least Concern Coastal Areas W Mackin, 2013 All
Red-necked Phalarope Phalaropus lobatus shorebird Least Concern Pelagic W Mackin, 2013 Pelagic
Red-Phalarope Phalaropus fulicarius shorebird Least Concern Pelagic W Mackin, 2013 Pelagic 2010 May and July
Ruddy Turnstone Arenaria interpres shorebird Least Concern Coastal Areas W Mackin, 2013 All
American Oystercatcher Haematopus palliatus shorebird Least Concern Coastal Areas P Mackin, 2013 All
Black-necked Stilt Himantopus mexicanus shorebird Least Concern Wetlands P Mackin, 2013 All
Clapper Rail Rallus longirostris Rails Least Concern Wetlands P Mackin, 2013 All

Purple Gallinule Porphyrio martinica
Lobe-footed 
Waterfowl

Least Concern Wetlands (fresh) M
Cooke, 1914;
Mackin, 2013

Cay Sal, 
Andros

Sharp-shinned Hawk Accipiter striatus raptor Least Concern Forest M Mackin, 2013 Cay Sal
Merlin Falco columbarius raptor Least Concern Coastal Areas W Mackin, 2013 All
Peregrine falcon Falco peregrinus raptor Least Concern Coastal Areas W Mackin, 2013 All
Rock Dove Columba livia Dove Least Concern Urban areas P Mackin, 2013 All
White-winged Dove Zenaida asiatica Dove Least Concern Anywhere P Mackin, 2013 All
Mourning Dove Zenaida macroura Dove Least Concern Anywhere P Mackin, 2013 All
Yellow-billed Cuckoo Coccyzus americanus Cuckoos Least Concern Scrub and forest M Mackin, 2013 All

Barn Owl Tyto alba Owls Least Concern All islands P Mackin, 2013 All
2012 Cay Sal Bank 
(Anguilla Cay)

Short-eared Owl Asio flammeus Owls Least Concern Open areas P Mackin, 2013
Cay Sal, 
possibly Andros

2012 Cay Sal Bank

Antillean Nighthawk Chordeiles gundlachii Nightjars Least Concern All islands S Mackin, 2013 All

Eastern Kingbird Tyrannus tyrannus Flycatchers Least Concern Open areas M Mackin, 2013
Andros,
Cay Sal

Gray Kingbird Tyrannus dominicensis Flycatchers Least Concern Open areas S Mackin, 2013 All
Barn Swallow Hirundo rustica Swallows Least Concern Open Areas M Mackin, 2013 All
Palm Warbler Setophaga palmarum passerine Least Concern Forests W Mackin, 2013 All

Shiny Cowbird Molothrus bonariensis Passerine Least Concern Open Areas P Mackin, 2013
Andros,
Cay Sal

Bobolink Dolichonyx oryzivorus passerine Least Concern Fields M Mackin, 2013 All

CAY SAL REPTILES:
COMMON NAME

GEN SPEC
SUB-

ELEMENT
IUCN RED LIST 

STATUS
NESTING BEACHES

JUVENILE 
HABITAT

REFERENCES

Loggerhead sea turtle Caretta caretta turtle Endangered Y Y
Green sea turtle Chelonia mydas turtle Endangered Y Y

Leatherback sea turtle Dermochelys coriacea turtle
Critically 

Endangered
Y

Hawksbill sea turtle Eretmochelys imbricata turtle
Critically 

Endangered
Y Y

Kemp's ridley sea turtle Lepidochelys kempii turtle
Critically 

Endangered
?

Olive ridley sea turtle Lepidochelys olivacea turtle Vulnerable ?



CAY SAL MAMMALS:
COMMON NAME

GEN SPEC
SUB-

ELEMENT
IUCN RED LIST 

STATUS
MATING SEASON/ FREQUENCY 

OF BIRTH
CALVING SEASON GESTATION REFERENCES

Short-beaked saddleback dolphin Delphinus delphis dolphin Least Concern June -Septmeber 10-11mths

Risso's dolphin Grampus griseus dolphin Least Concern year round 13-14 mths
Gray dolphin Sotalia fluviatilis dolphin Data Deficient August - October 10-12mths
Spotted dolphin Stenella attenuata dolphin Least Concern year round May - September 11- 12mths
Clymene dolphin Stenella clymene dolphin Data Deficient
Striped dolphin Stenella coeruleoalba dolphin Least Concern 4 yr 12-13mths
Atlantic spotted dolphin Stenella frontalis dolphin Data Deficient 1-5 years 1-5 years 11 mths
Spinner dolphin Stenella longirostris dolphin Data Deficient year round 10.5 mths
Rough-toothed dolphin Steno bredanensis dolphin Least Concern unknown
Bottlenose dolphin Tursiops truncatus dolphin Least Concern 3-6 years 12 mths
West Indian manatee Trichechus manatus manatee Vulnerable 3-5 years 13 mths
Minke whale Balaenoptera acutorostrata whale Least Concern winter (1-2 years) every 2 years 10-11 mths
Sei whale Balaenoptera borealis whale Endangered winter (2-3 years) winter  11-13 mths
Bryde's whale Balaenoptera edeni whale Data Deficient year round - autumn (peak) winter mths 11-12 mths
Blue whale Balaenoptera musculus whale Endangered Late autumn to end of winter 2-3 years 10-12 mths
Fin whale Balaenoptera physalus whale Endangered 2-5 years mid-winter 11-12 mths

North Atlantic right whale Eubalaena glacialis whale Endangered 3-4 years December - March 12-14mths

Pygmy killer whale Feresa attenuata whale Data Deficient summer mths
Short-finned pilot whale Globicephala macrorhynchus whale Data Deficient 2-3 years winter mths 15 mths

Pygmy sperm whale Kogia breviceps whale Data Deficient march-august (9mths)
March-August 
(9mths)

9-11 mths

Dwarf sperm whale Kogia simus whale Not Assessed april-september consective years 11mths
Humpback whale Megaptera novaeangliae whale Least Concern late autumn until end of winter May-June 11 mths
Blainville's Beaked Whale Mesoplodon densirostris whale Data Deficient 3-4 years summer mths
Gervais' Beaked Whale Mesoplodon europaeus whale Data Deficient
Killer whale Orcinus orca whale Data Deficient year round (any m) summer mths 15-18 mths
Melon-headed whale Peponocephala electra whale Least Concern 12 mths
Sperm whale Physeter macrocephalus whale Vulnerable 3-6 years July-November 14-16 mths
False killer whale Pseudorca crassidens whale Data Deficient several months 7 years 14-16 mths
Cuvier's beaked whale Ziphius cavirostris whale Least Concern 6-9 years year round  11-16mths



[|

[|

[|

[¶

[¶

[¢

[¢

[¢

0 1 2 30.5

Kilometers

1:43,000

Legend
[¶ Adult Turtle Areas

[| Conch Areas

[¢ Sea Bird Areas

1A - Exposed, Impermeable High Relief Shoreline

2A - Exposed, Impermeable Low Relief Shoreline

4A - Medium Permeability Sandy Beach

5A - Medium to High Permeability Shoreline

Hardbottom

Fringing Platform Reef

Juvenile Conch Habitat

Submerged Aquatic Vegetation - Moderate to Dense

Bathymetry > 200 m

Last Modified: 20 July 2015 
FOR CLASSIFICATION REVIEW

ESI Map 1: Cay Sal
Southern Anguila Cays



[|

[|

[|

[|

[¢

[¢

[¢

[¢

0 1 2 30.5

Kilometers

1:43,000

Legend
[| Conch Areas

[¢ Sea Bird Areas

1A - Exposed, Impermeable High Relief Shoreline

4A - Medium Permeability Sandy Beach

5A - Medium to High Permeability Shoreline

Patch Reef

Fringing Platform Reef

Juvenile Conch Habitat

Submerged Aquatic Vegetation - Moderate to Dense

Bathymetry > 200 m

Last Modified: 20 July 2015 
FOR CLASSIFICATION REVIEW

ESI Map 2: Cay Sal
Northern Anguila Cays



[|

[|

[¢

0 1 2 30.5

Kilometers

1:43,000

Legend
[| Conch Areas

[¢ Sea Bird Areas

2A - Exposed, Impermeable Low Relief Shoreline

Patch Reef

Fringing Platform Reef

Juvenile Conch Habitat

Submerged Aquatic Vegetation - Moderate to Dense

Bathymetry > 200 m

Last Modified: 20 July 2015 
FOR CLASSIFICATION REVIEW

ESI Map 3: Cay Sal
Bellows Cay



[|

[|

[|

[|

[¢

[¢

[¢

[¢

0 1 2 30.5

Kilometers

1:43,000

Legend
[| Conch Areas

[¢ Sea Bird Areas

2A - Exposed, Impermeable Low Relief Shoreline

Patch Reef

Fringing Platform Reef

Juvenile Conch Habitat

Submerged Aquatic Vegetation - Moderate to Dense

Bathymetry > 200 m

Last Modified: 20 July 2015 
FOR CLASSIFICATION REVIEW

ESI Map 4: Cay Sal
Damas Cays



[|

[|

[|

[|

[|
[|

[|

[|

[¢

[¢

[¢

[¢

[¢

0 1 2 30.5

Kilometers

1:43,000

Legend
[| Conch Areas

[¢ Sea Bird Areas

2A - Exposed, Impermeable Low Relief Shoreline

Patch Reef

Fringing Platform Reef

Juvenile Conch Habitat

Submerged Aquatic Vegetation - Moderate to Dense

Bathymetry > 200 m

Last Modified: 20 July 2015 
FOR CLASSIFICATION REVIEW

ESI Map 5: Cay Sal
Dog Rocks



[|

[|

[|

[|

[|

[|

[|

[|

[|

[¢[¢
[¢

[¢

[¢

[¢
[¢

0 1 2 30.5

Kilometers

1:43,000

Legend
[| Conch Areas

[¢ Sea Bird Areas

1A - Exposed, Impermeable High Relief Shoreline

Hardbottom

Juvenile Conch Habitat

Submerged Aquatic Vegetation - Moderate to Dense

Last Modified: 20 July 2015 
FOR CLASSIFICATION REVIEW

ESI Map 6: Cay Sal
Doubled Headed Shot Cays & North Elbow Cay



[|

[|

[|

[|

[|

[|

[|

[|

[¢
[¢[¢

[¢

[¢

0 1 2 30.5

Kilometers

1:43,000

Legend
[| Conch Areas

[¢ Sea Bird Areas

1A - Exposed, Impermeable High Relief Shoreline

Hardbottom

Juvenile Conch Habitat

Submerged Aquatic Vegetation - Moderate to Dense

Bathymetry > 200 m

Last Modified: 20 July 2015 
FOR CLASSIFICATION REVIEW

ESI Map 7: Cay Sal
Elbow Cays



[|

[|

[|

[¶

[¶

[®

[«

0 1 2 30.5

Kilometers

1:43,000

Legend
[¶ Adult Turtle Areas

[| Conch Areas

[« Shore Bird Areas

[® Wading Bird Areas

2A - Exposed, Impermeable Low Relief Shoreline

4A - Medium Permeability Sandy Beach

5A - Medium to High Permeability Shoreline

10D - Vegetated Emergent Wetlands - Dense

Upland Areas

Hardbottom

Juvenile Conch Habitat

Submerged Aquatic Vegetation - Moderate to Dense

Last Modified: 20 July 2015 
FOR CLASSIFICATION REVIEW

ESI Map 8: Cay Sal
Cay Sal



 

155  

This Page Intentionally Left Blank 
  



 

156  
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Distribution and Plan Update Procedures  
 
The Nontank Vessel Response Plan and Shipboard Marine Pollution Emergency Plan named herein is 
posted and maintained in the Company’s Document Management System (“DMS”) available to all 
vessels and the shore-side Spill Management Team.  This plan supersedes any other Nontank Vessel 
Response Plans and Shipboard Marine Pollution Emergency Plans.  Previously posted plans have been 
removed from the DMS and any printed issued plans shall be disposed. 

 
VESSEL/PERSON MANUAL NO. 

RESERVE HO-NTVRP/SOPEP/SMPEP-0001 
RESERVE HO-NTVRP/SOPEP/SMPEP-0002 
RESERVE HO-NTVRP/SOPEP/SMPEP-0003 
RESERVE HO-NTVRP/SOPEP/SMPEP-0004 
BRAZIL OFFICE (BARRA) HO-NTVRP/SOPEP/SMPEP-0005 
BRAZIL OFFICE (MACAE) HO-NTVRP/SOPEP/SMPEP-0006 
MEXICO OFFICE (CARMEN) HO-NTVRP/SOPEP/SMPEP-0007 
MEXICO OFFICE (PARAISO) HO-NTVRP/SOPEP/SMPEP-0008 
HOS ACHIEVER HO-NTVRP/SOPEP/SMPEP-0009 
USNS ARROWHEAD HO-NTVRP/SOPEP/SMPEP-0010 
HOS BAYOU HO-NTVRP/SOPEP/SMPEP-0011 
HOS BEAUFORT HO-NTVRP/SOPEP/SMPEP-0012 
HOS BEIGNET HO-NTVRP/SOPEP/SMPEP-0013 
HOS BLACK FOOT HO-NTVRP/SOPEP/SMPEP-0014 
USNS BLACK POWDER HO-NTVRP/SOPEP/SMPEP-0015 
HOS BLACK ROCK HO-NTVRP/SOPEP/SMPEP-0016 
HOS BLACK WATCH HO-NTVRP/SOPEP/SMPEP-0017 
HOS BLUEWATER HO-NTVRP/SOPEP/SMPEP-0018 
HOS BOURRE HO-NTVRP/SOPEP/SMPEP-0019 
HOS BOUDIN HO-NTVRP/SOPEP/SMPEP-0020 
HOS BRASS RING HO-NTVRP/SOPEP/SMPEP-0021 
HOS BRIARWOOD HO-NTVRP/SOPEP/SMPEP-0022 
HOS BRIGADOON HO-NTVRP/SOPEP/SMPEP-0023 
HOS BRIMSTONE HO-NTVRP/SOPEP/SMPEP-0024 
HOS CALEDONIA HO-NTVRP/SOPEP/SMPEP-0025 
HOS CAPTAIN HO-NTVRP/SOPEP/SMPEP-0026 
HOS CAROLINA HO-NTVRP/SOPEP/SMPEP-0027 
HOS CAROUSEL HO-NTVRP/SOPEP/SMPEP-0028 
HOS CAYENNE HO-NTVRP/SOPEP/SMPEP-0029 
HOS CEDAR RIDGE HO-NTVRP/SOPEP/SMPEP-0030 
HOS CHICORY HO-NTVRP/SOPEP/SMPEP-0031 
HOS CLAYMORE HO-NTVRP/SOPEP/SMPEP-0032 
HOS CLEARVIEW HO-NTVRP/SOPEP/SMPEP-0033 
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HOS COMMANDER HO-NTVRP/SOPEP/SMPEP-0034 
HOS COQUILLE HO-NTVRP/SOPEP/SMPEP-0035 
HOS CORAL HO-NTVRP/SOPEP/SMPEP-0036 
HOS CORNERSTONE HO-NTVRP/SOPEP/SMPEP-0037 
HOS CRESTVIEW HO-NTVRP/SOPEP/SMPEP-0038 
HOS CROCKETT HO-NTVRP/SOPEP/SMPEP-0039 
HOS CROSSFIRE HO-NTVRP/SOPEP/SMPEP-0040 
HOS DAKOTA HO-NTVRP/SOPEP/SMPEP-0041 
HOS DEEPWATER HO-NTVRP/SOPEP/SMPEP-0042 
HOS DOMINATOR HO-NTVRP/SOPEP/SMPEP-0043 
HOS DOUGLAS HO-NTVRP/SOPEP/SMPEP-0044 
USNS EAGLEVIEW HO-NTVRP/SOPEP/SMPEP-0045 
HOS EXPLORER HO-NTVRP/SOPEP/SMPEP-0046 
HOS GEMSTONE HO-NTVRP/SOPEP/SMPEP-0047 
HOS GREYSTONE HO-NTVRP/SOPEP/SMPEP-0048 
HOS HAWKE HO-NTVRP/SOPEP/SMPEP-0049 
HOS INNOVATOR HO-NTVRP/SOPEP/SMPEP-0050 
HOS IRON HORSE HO-NTVRP/SOPEP/SMPEP-0051 
HOS LODE STAR HO-NTVRP/SOPEP/SMPEP-0052 
HOS MYSTIQUE HO-NTVRP/SOPEP/SMPEP-0053 
HOS NAVEGANTE HO-NTVRP/SOPEP/SMPEP-0054 
HOS NOME HO-NTVRP/SOPEP/SMPEP-0055 
HOS NORTH STAR HO-NTVRP/SOPEP/SMPEP-0056 
HOS PINNACLE  HO-NTVRP/SOPEP/SMPEP-0057 
HOS PIONEER HO-NTVRP/SOPEP/SMPEP-0058 
HOS POLESTAR HO-NTVRP/SOPEP/SMPEP-0059 
HOS RED DAWN HO-NTVRP/SOPEP/SMPEP-0060 
HOS RED ROCK HO-NTVRP/SOPEP/SMPEP-0061 
HOS RENAISSANCE HO-NTVRP/SOPEP/SMPEP-0062 
HOS RESOLUTION HO-NTVRP/SOPEP/SMPEP-0063 
HOS RIDGEWIND HO-NTVRP/SOPEP/SMPEP-0064 
HOS RIVERBEND HO-NTVRP/SOPEP/SMPEP-0065 
HOS SANDSTORM HO-NTVRP/SOPEP/SMPEP-0066 
HOS SAYLOR HO-NTVRP/SOPEP/SMPEP-0067 
HOS SHOOTING STAR HO-NTVRP/SOPEP/SMPEP-0068 
HOS SILVERSTAR HO-NTVRP/SOPEP/SMPEP-0069 
HOS SILVER ARROW HO-NTVRP/SOPEP/SMPEP-0070 
HOS STORMRIDGE HO-NTVRP/SOPEP/SMPEP-0071 
HOS SUPER H HO-NTVRP/SOPEP/SMPEP-0072 
HOS SWEET WATER HO-NTVRP/SOPEP/SMPEP-0073 
HOS THUNDERFOOT HO-NTVRP/SOPEP/SMPEP-0074 
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HOS VOYAGER HO-NTVRP/SOPEP/SMPEP-0076 
USNS WESTWIND HO-NTVRP/SOPEP/SMPEP-0077 
HOS WILDWING HO-NTVRP/SOPEP/SMPEP-0078 
HOS WINDANCER HO-NTVRP/SOPEP/SMPEP-0079 
HOS WARLAND HO-NTVRP/SOPEP/SMPEP-0081 
HOS WARHORSE HO-NTVRP/SOPEP/SMPEP-0082 

  HOS WILD HORSE HO-NTVRP/SOPEP/SMPEP-0083 
HOS WOODLAND HO-NTVRP/SOPEP/SMPEP-0084 
HOS WINCHESTER  HO-NTVRP/SOPEP/SMPEP-0085 
HOS BROWNING HO-NTVRP/SOPEP/SMPEP-0086 
HOS REMINGTON HO-NTVRP/SOPEP/SMPEP-0087 
HOS COLT HO-NTVRP/SOPEP/SMPEP-0088 
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Certification Statement

This Company Vessel Response Plan, Shipboard Oil Pollution Emergency Plan and Shipboard Marine
Pollution Emergency Plan for oil and Noxious Liquid Substances (NLS) was prepared in accordance with
and meets all applicable requirements of 33 CFR Part 155, Vessel Response Plans; Regulation 37 of
Annex I and Regulation 17 of Annex II to MARPOL 73/78; NVIC 0l-05 CHl; NVIC 03-04, and NVIC
02-t0.

The Plan meets all applicable requirements in Resolution MEPC.54(32) as amended by MEPC.86(44),
Resolution MEPC.85(44) as amended by MEPC.137(53) and Resolution 4851(20) as amended by
MEPC.138(53) as established by the International Maritime Organization.

The Plan meets all applicable requirements set forth in Title 33 CFR 155 Subpart J, Title 33 U.S.C.
1321(iX5), and it identifies the availability of, through contract or other approved means, the necessary
private resources to respond to the maximum extent practical, a worst case discharge or a substantial
threat of such a discharge from the vessel. Information contained in the Plan is consistent with applicable
Area Contingency Plans (ACPs) and the National Oil and Hazardous Substances Pollution Contingency
Plan as found in 33 CFR 155.5030(0.

The Plan, Control #14600 was reviewed on April 15,2019, and meets the requirements of the
aforementioned regulations. The vessels covered by the plan are manned vessels carrying oil, Liquid Mud
and NLS as primary cargoes.

Tim
Manager of Regulatory Affairs
and Environmental Compliance
September 27,2019
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Attach vessel specific USCG approval letter behind this page 
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Record of Changes 
 

This page shall be used to record information regarding annual plan reviews, changes, amendments 
and revisions. 
 

Revision 
No. 

Date of 
Revision/ 
Review 

Description of Action (Annual 
Review, Change, Amendment, 

Revision) 

Person Making 
Review/ 
Revision 

Date 
Revision 
Entered 
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1.1 Description and Purpose of Plan. 
 
This Plan is written in accordance with the requirements of 33 CFR 155, Vessel Response Plans; 
Regulation 37 of Annex I and Regulation 17 of Annex II of the International Convention for the 
Prevention of Pollution from Ships, 1973, as modified by the Protocol of 1978 relating thereto (MARPOL 
73/78), NVIC 01-05, NVIC 03-04 and NVIC 02-10.  The primary purpose of the Plan is to set in motion 
the necessary actions to stop or minimize the oil or NLS discharge and to mitigate its effects. Effective 
planning ensures that the necessary actions are taken in a structured, logical, safe and timely manner.  The 
Plan provides guidance to the Vessel Master, officers and crew on board the vessel with respect to the 
steps to be taken when an oil and/or noxious liquid substance (NLS) pollution incident has occurred or is 
likely to occur.  The Plan contains all information and operational instructions required by the guidelines 
including Resolution MEPC.54(32) as amended by MEPC.86(44),  Resolution MEPC.85(44) as amended 
by MEPC.137 (53) and Resolution A851(20) as amended by MEPC.138(53).  The appendices contain 
names, telephone numbers, etc., of all contacts referenced in the Plan, as well as other reference material.  
This Plan has been approved by the Administration and, except as provided below, no alteration or 
revision shall be made to any part of it without the prior approval of the Administration.  Changes to non-
mandatory sections and the appendices will not be required to be approved by the Administration.  The 
appendices should be maintained up to date by the owners, operators and managers. 
 
It is the Company's objective to prevent spills from occurring.  It is recognized that no prevention system 
is perfect; therefore, this plan is designed to prepare Company personnel to respond to spills by: 
 

 Providing information on what the Company expects when a spill occurs. 
 

 Providing alert and notification action steps. 
 

 Outlining actions to be taken to reduce damage to the crew, vessel, cargo, and the 
environment. 

 
 Serving as a training tool by familiarizing Company personnel with their roles and 

responsibilities during a spill response. 
 
1.2 Company Policy. 
 
Hornbeck Offshore is committed to preventing pollution of the environment resulting from its vessel and shore-side 
operations, and to full compliance with all applicable environmental laws and regulations. We shall conduct 
operations in an environmentally sound manner and seek to continuously improve our environmental performance. 
We do this by assessing environmental risks, planning our work responsibly, establishing appropriate safeguards to 
prevent pollution, and reinforcing the pollution prevention and mitigation skills of our personnel. We recognize 
that our shared commitment to our values of integrity, commitment, excellence and teamwork define and guide our 
approach to environmental protection. 
 
This Environmental Protection Policy applies to all levels of Hornbeck Offshore Services, Inc., its affiliates, 
subsidiary companies, employees and contractors, whether ship or shore-based.  
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1.3. Vessel Names and Official Numbers 
 
This Plan is written for the Company non-tank fleet and applies to the following vessels:   
 
NAME Flag State IRCS O.N. IMO Number 
HOS ACHIEVER VU YJVG4 1759 9414163 
USNS ARROWHEAD US WDE3117 1205148 9472373 
HOS BAYOU US WDH2368 1244577 9647681 
HOS BEAUFORT US WDD9064 1076186 9208887 
HOS BEIGNET US WDD9070 1097129 9240184 
HOS BLACK FOOT US WDH3920 1244582 9647693 
USNS BLACK POWDER US WDE3117 1205145 9472347 
HOS BLACK ROCK US WDH3921 1244583 9647708 
HOS BLACK WATCH US WDH3922 1244581 9647710 
HOS BLUEWATER US WDB2914 1136268 9273480 
HOS BOURRE US WDD9065 1076184 9216377 
HOS BOUDIN US WDD9066 1088474 9229922 
HOS BRASS RING BR PPTY 2211 9672636 
HOS BRIARWOOD US WDH3924 1244594 9672648 
HOS BRIGADOON MX XCNJ6 1077123 9207596 
HOS BRIMSTONE US WDA8419 1124426 9271016 
HOS CALEDONIA US WDH3937 1244585 9647629 
HOS CAPTAIN US WDH2367 1244589 9647590 
HOS CAROLINA US WDG9250 1244587 9647576 
HOS CAROUSEL US WDH3940 1246522 9672600 
HOS CAYENNE US WDD9069 1076117 9207182 
HOS CEDAR RIDGE US WDH3939 1246521 9672595 
HOS CHICORY US WDD9048 1076182 9224934 
HOS CLAYMORE US WDH2366 1244588 9647588 
HOS CLEARVIEW US WDH3935 1244579 9647605 
HOS COMMANDER US WDG8249 1244578 9647564 
HOS COQUILLE US WDD9047 1076183 9219848 
HOS CORAL MX XCBI5 1214383 9518622 
HOS CORNERSTONE US WCZ5505 1091051 9227065 
HOS CRESTVIEW MX XCBI6 1244586 9647631 
HOS CROCKETT US WDH3936 1244584 9647617 
HOS CROSSFIRE MX XCRG8 1073262 9203459 
HOS DAKOTA MX XCRF7 1077124 9207601 
HOS DEEPWATER MX XCLM2 1088301 9221841 
HOS DOMINATOR US WDA6788 1122403 9265811 
HOS DOUGLAS US WDD9067 1088475 9234551 
USNS EAGLEVIEW US WDE6604 1205147 9472361 
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HOS EXPLORER US WDV4530 1076230 8964410 
HOS GEMSTONE US WDB4055 1141952 9270995 
HOS GREYSTONE US WDB5089 1144440 9271004 
HOS HAWKE VU YJWF7 2451 9214630 
HOS INNOVATOR US WDA4032 1108573 9251808 
HOS IRON HORSE MX XCBM5 1989 9457050 
HOS LODE STAR US WDE7090 1205155 9472440 
HOS MYSTIQUE US WDE3118 1205143 9472323 
HOS NAVEGANTE VU YJTL8 8231 9214953 
HOS NOME US WDD9091 1097128 9236884 
HOS NORTH STAR US WDE3119 1205154 9472438 
HOS PINNACLE  US WDF2604 1205149 9472385 
HOS PIONEER US WDB4533 1091418 8964434 
HOS POLESTAR US WDE3121 1205152 9472414 
HOS RED DAWN US WDG8133 1244590 9647643 
HOS RED ROCK US WDG9245 1244591 9647655 
HOS RENAISSANCE US WDG9248 1244592 9647667 
HOS RESOLUTION US WDE3116 1205144 9472335 
HOS RIDGEWIND VU YJWM7 2499 9260706 
HOS RIVERBEND US WDG9249 1244595 9647679 
HOS SANDSTORM US WDA8997 1124424 9246865 
HOS SAYLOR VU YJWK2 2480 9214941 
HOS SHOOTING STAR US WDE3120 1205153 9472426 
HOS SILVERSTAR US WDB5655 1144439 9273478 
HOS SILVER ARROW MX XCBI9 1217911 9495533 
HOS STORMRIDGE US WDA8996 1124421 9246877 
HOS SUPER H US WCY8159 1075422 9206683 
HOS SWEET WATER MX XCBL6 1217910 9495545 
HOS THUNDERFOOT MX XCAR5  9211937 
HOS VOYAGER US WDB4536 1065076 8964915 
HOS WARLAND US WDH6999 1253611 9742704 
HOS WARHORSE US WDI6523 1258860 9696591 
USNS WESTWIND US WDE6602 1205146 9472359 
HOS WILD HORSE US WDI6525 1258861 9696606 
HOS WILDWING US WDF2606 1205151 9472402 
HOS WINDANCER US WDF2605 1205150 9472397 
HOS WOODLAND US WDH7001 1253612 9742716 
HOS WINCHESTER MX XCBL5 1225118 9490064 
HOS BROWNING MX XCBK8 1225768 9587398 
HOS REMINGTON MX XCBK7 1253895 9686144 
HOS COLT MX XCBP3   9686156 
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1.4. Company Address and Procedures for Contacting on a 24-hour Basis 
  

Hornbeck Offshore 
 103 Northpark Blvd, Suite 300 
 Covington, LA 70433 
 24-hour contact: 

Covington Traffic and Logistics Department (24/7) 
(Phone)   985-727-6945 
  800-223-5470 
(Fax)   985-727-6848 
 
Covington Office 

 (Phone)  985-727-2000 or 985-727-6975 
    800- 535-5843 
 (Fax)   985-727-2006 or 985-727-3606 
 
1.5. COTP Zones in which Vessels Operate 
 
The Company operates its fleet predominantly throughout the Gulf Coast region, but the fleet may also 
work on the east and west coasts, as well as the San Juan COTP zone.    
 
Coast Guard Captain of the Port Zones Company vessels transit are: 
A-1:   Northern New England 
A-2:   Boston, MA 
A-3:   Southeastern New England 
A-4:   Long Island Sound, NY 
A-5:   New York, NY 
A-6:   Delaware Bay 
A-7:   Baltimore, MD 
A-8:   Hampton Roads, VA 
A-9:   North Carolina 
A-10:  Charleston, SC 
A-11:  Savannah, GA 
A-12:  Jacksonville, FL 
A-13:  Miami, FL 
A-14:  Key West, FL 
A-15:  San Juan, P.R. 
A-16:  St. Petersburg 
A-17:  Mobile, AL 
A-18:  New Orleans, LA 
A-19:  Morgan City, LA 
A-20:  Port Arthur, TX 
A-21:  Houston-Galveston, TX 
A-22:  Corpus Christi, TX 
A-23:  San Diego, CA 
A-24:  Los Angeles-Long Beach, CA 
A-25:  San Francisco, CA 
A-27:  Puget Sound, WA 
A-28:  Honolulu,HI  
A-29:  Anchorage, AK 
A-30:  Juneau, AK 
A-31:  Valdez, AK 
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Geographic-specific appendices, for each Captain of the Port Zones in which the Company trades are 
contained Appendix A. 
 
1.6. Concept of Operation 
 
This Plan provides information to assist Company personnel in carrying out spill response activities.  The 
concept of operation is as follows: 
 
 A spill is reported immediately by vessel personnel to the Traffic and Logistics Department. 
 
 Company and regulatory notifications are made by the Traffic and Logistics and QHSSE 

Departments.  All company activities associated with the response will be coordinated with 
regulatory agencies by the Covington Office. 

 
 For spills that exceed the capabilities of the vessel and facility resources, the Company Spill 

Management Team will be activated by the Covington Office as directed by the Chief Operating 
Officer (COO) or his designee. 

 
 The Company designated Qualified Individual (QI) or Incident Commander (IC) will 

immediately communicate with and direct the appropriate contracted Oil Spill Removal 
Organization (OSRO) to the scene of the spill.  OSRO contractors are given direction by the QI, 
IC and/or Company personnel. 
 

The Qualified Individuals (QI) for the Company are listed in Section 5.3.  They are responsible for 
activating the Plan, authorizing expenditures of funds, and directing corporate activities in response to any 
spill.  The QI may also serve as the Company Incident Commander. 
 
1.7. Nontank Vessel Response Plan Required Response Resource Matrix 

All Company nontank vessels capacities exceed 2500 BBL fuel and cargo. The Company maintains 
active contracts with an Oil Spill Removal Organization (Marine Spill Response Corporation) and a 
Salvage and Marine Firefighting company (Resolve Marine) to meet all spill response requirements.  In 
accordance with 33 CFR 155.5050(p), the following matrix applies to all Company vessels: 
 
Nontank 
vessel’s fuel and 
cargo capacity 
 

AMPD 
(50 BBL) 

MMPD 
(3,000 BBL) 

WCD 
(30,000 BBL) 

Salvage Emergency 
Lightering 

Vessel capacity 
exceeds 2500 
BBL 

Shipboard Spill 
Response Team 

OSRO/MSRC OSRO/MSRC SMFF/Resolve 
Marine 

SMFF/Resolve 
Marine 

 
Nontank 
vessel’s fuel and 
cargo capacity 
 

Fire fighting Dispersant Aerial Tracking Shoreline 
Protection 

Shoreline 
Cleanup 

Vessel capacity 
exceeds 2500 
BBL 

SMFF/Resolve 
Marine 

OSRO/MSRC OSRO/MSRC OSRO/MSRC OSRO/MSRC 
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2.1   When to Report 
 

A Reportable Environmental Incident is an incident that involves a spill or un-permitted 
release into the environment of a pollutant or a probable discharge into the environment of 
a pollutant.  A report of a Reportable Environmental Incident or a vessel casualty 
potentially affecting the seaworthiness of a Company vessel shall be made in the manner 
described in Parts 2.2 and 2.3 below.  The following list illustrates circumstances requiring 
a report to be made: 

 
1. A probable discharge of oil or noxious liquid substances (NLS) as a result of collision, 

grounding, fire explosion, structural failure, flooding or cargo shifting, and equipment 
failure. 

2. A discharge of oil or noxious liquid substances (NLS) during the operation of the vessel in 
excess of the quantities or instantaneous rate permitted under the present Convention; or in 
33 CFR 151.10 or 33 CFR 157.37. 

3. Damage failure or breakdown of machinery or equipment, which results in impairment of 
the safety of navigation; steering gear; propulsion; electrical generating system and 
essential vessel navigational aids. 

4. Probable discharge—factors to consider: vessel location and proximity to land or other 
navigational hazard, weather, tide, current, sea state and traffic density. 

5. Discharge of oil or noxious liquid substances (NLS) resulting for whatever reason 
including those for the purpose of securing the safety of the ship or saving life at sea. 

 
2.2   Required Information to Report  
 

The Company’s Initial Notification Reporting Form (HO-402), which can be found in 
Appendix I, shall be used to record and report the required information for the initial and 
any follow up notifications. The IMO’s Initial Notification Reporting Form is also provided 
in Appendix I in the event a foreign coastal state requires the IMO reporting format.  
 
The initial notification to the Hornbeck Offshore Traffic and Logistics Department shall be 
immediate and by voice, and without incurring delay, and should include as much 
information as possible.  Any supplemental information should be communicated to the 
Traffic and Logistics Department every 10 minutes or sooner, or continuously if possible.  
 
Follow-up reports should include information on any significant changes in the vessel’s 
condition, the rate of release and spread of the substances, weather and sea conditions and 
clean-up activities that are underway. 

 
Initial immediate notification must not be delayed, even if all information has not yet 
been collected.  
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2.3   Who to Contact  
 

The Vessel Master shall make the initial notification to the Traffic and Logistics 
Department. 
 
The following notification checklist provides a prioritized listing of notifications that must 
be made in the event of a Reportable Environmental Incident or a vessel casualty 
potentially affecting the seaworthiness of a Company vessel: 

 
PRIORITY PERSON TO CONTACT PHONE MADE BY 
1 Traffic and Logistics Department 

Hornbeck Offshore   (See Note 1) 
985-727-6945 
800-223-5470 

Vessel Master         
 

2 NRC - US Coast Guard National 
Response Center (See Note 2 and 3) 

800-424-8802  
202-267-2675 

Traffic and Logistics 
Department 

3 VP of QHSE or designee  
Hornbeck Offshore 

985-246-0000 Traffic and Logistics 
Department 

4 National Operational Contact 
Points for vessels working in 
Foreign Countries (See Note 4) 

 
See Section 2.7  
 

VP of QHSE or designee 

5 Qualified Individuals (QI)   
Hornbeck Offshore 

 Traffic and Logistics 
Department 

 Vincent Alario 985-966-0801 
 Nolty Alario 985-705-0206   
 Tim Sullivan 985-273-8522 
 Randy Tredinich 985-966-3594 
 Sam Pons 985-966-6758 
6 Local/State Environmental 

Office  
See Appendix A  VP of QHSE or designee  

7 Marine Spill Response Corp. 
(Company OSRO) 

800-645-7745 
800-259-6772 
732-417-0175 

Qualified Individual    
Hornbeck Offshore       
 

8 Resolve Marine Group 
(Firefighting, Salvage, & Lightering) 
(Damage Stability, Marine Eng,  
Naval Architecture) 

954-764-8700 Qualified Individual    
Hornbeck Offshore       
 

10 Additional  Internal Company 
Notifications  
 

See Operations 
Mgt Manual 
Section 1.005. 

Traffic and Logistics 
Department 
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Other QI and OSRO notifications in CA, WA, and AK 
 

  OTHER PERSON TO CONTACT PHONE MADE BY 
 CA Qualified Individual (QI) 

O’  O’Brien’s 281-606-4818 
Hornbeck Offshore        
Qualified Individual 

WA Washington State Maritime Coop 206-448-7557 Vessel Master 
WA/ 
OR 

Columbia & Willamette Rivers 
      Maritime Fire & Safety Assoc 

503-220-2055 Vessel Master 

 
 

 OTHER PERSON TO CONTACT PHONE MADE BY 
 AK Qualified Individual (QI)  

O’Brien’s 281-606-4818 
Hornbeck Offshore        
Qualified Individual 

AK Alaska Maritime Prevention & 
Response Network (NETWORK) 

907-463‐4603 O’Brien’s 

AK Southeast Alaska Petroleum 
Response Organization 
(SEAPRO)  (Alaska OSRO for 
Region 1 Southeast Alaska) 

907-225-7002 O’Brien’s 

AK Alaska Chadux Corporation 
(CHADUX)  (Alaska OSRO for 
Regions 2 thru 9 Southwest Alaska 

907-348-2365 O’Brien’s 

 
 
Note 1:  If the vessel is unable to contact the Traffic and Logistics Department, then the vessel 
shall immediately contact the US Coast Guard National Response Center and the Company’s 
Designated Person Ashore. 
 
Note 2:  All Reportable Environmental Incidents must be reported to the NRC for Company US 
Flag vessels operating worldwide.   
 
Note 3:  If reporting to the NRC is not possible, make report to Local US Coast Guard 
Sector/Captain of the Port (COTP) office for the geographic area where the Reportable 
Environmental Incident occurred by VHF Radio (channel 16 or 22A) or See Appendix A for 
phone numbers. 
 
Note 4:  Section 2.7 references the IMO National Operational Contact Points for vessels 
working in foreign countries.  The applicable Port State where the Reportable Environmental 
Incident occurred must be notified. 
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The initial notification to the Traffic and Logistics Department shall be immediate.  Once 
notified, the Traffic and Logistics Department will make additional required reports to those 
listed below them on the above notification list.  If the vessel is unable to contact the Traffic 
and Logistics Department, then the vessel shall immediately contact the US Coast Guard 
National Response Center and the Company’s Designated Person Ashore.  
 
Appendix A and Section 2.7 of this plan contain the complete listing for the following: 
 

United States Contacts (see Appendix A): 
A. US Coast Guard National Response Center (NRC). 
B. US Coast Guard Captain of the Port Zones (COTP). 
C. Local/State Environmental Agencies. 

 
Foreign Coastal States Contacts – See List of National Operational Contact Points (see 
Section 2.7) 

 
 
2.4.  Contracted Oil Spill Removal Organizations (OSRO) 
 

Marine Spill Response Corporation provides AMPD coverage for Hornbeck Offshore and 
is available to respond to the Tier 1 worst case discharge (WCD) volume of oil to the 
maximum extent practical in any of the Captain of the Port (COTP) zones listed in this 
plan. 

 
Marine Spill Response Corporation                  24-hour contact: 
220 Spring Street, Suite 500   800-645-7745 
Herndon, VA  20170     800-259-6772 
       732-417-0175 
       (Fax)  800-635-6772 or 732-417-0097  
 
 
 
The Alaska Maritime Prevention & Response Network (Network) provides coverage for 
nontank vessels in or transiting through the Western Alaska and Prince William Sound 
COTP Zones. 

            
         The Network                                                        24 hour Operations Center 
                                                                                      907-463‐4603 

                                                                             e‐mail: operations@ak‐mprn.org 
                                                                             (Fax) 800-783-0513 
 
The Southeast Alaska Petroleum Response Organization (SEAPRO) provides coverage for 
nontank vessels in or transiting through the Southeast Alaska COTP Zone (Region 1). 

mailto:operations@ak‐mprn.org
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SEAPRO       24-hour contact 
500 Water Street, Suite 201     888-225-7676 
Ketchikan, AK 99901       907-225-7002 
                    (Fax) 907-247-1117 
 
The Alaska Chadux Corporation (CHADUX) provides coverage for nontank vessels in or 
transiting through the Anchorage and Valdez COTP Zones (Regions 2 thru 9). 
 
CHADUX                               24-hour contact 
2347 Azurite Court     907-348-2365 
Anchorage, AK 99507     email: info@chadux.com 

 
 
 

2.5.  Firefighting/Salvage/Lightering Contractor 
 

Resolve Marine Group                                          24 hour contact  
550 Eisenhower Blvd., Suite 204                          954-764-8700 
Fort Lauderdale, FL 33316    Fax: 954-764-8274 
        Email: EMX@resolvemarine.com 

 
2.6.  Damage Stability/Marine Engineering/Naval Architecture 
 

Resolve Marine Group                                          24 hour contact  
550 Eisenhower Blvd., Suite 204                          954-764-8700 
Fort Lauderdale, FL 33316    Fax: 954-764-8274 
        Email: EMX@resolvemarine.com 

 
2.7.   IMO List of National Operational Contact Points 

This list is updated every 6 months (Jun/Dec) by the International Maritime Organization.  
Go to the Company’s Document Management System, go to 
www.imo.org/en/OurWork/Circulars/Pages/CP.aspx,  or contact the Company’s Traffic & 
Logistics Department for the nearest coastal state point of contact.   

 

2.8.    Initial Notification Reporting Forms – see Appendix I 
 

Form HO-402 Initial Notification Reporting Form to Hornbeck Offshore 
IMO Initial Notification Form to Nearest Coastal State 

mailto:EMX@resolvemarine.com
http://www.imo.org/en/OurWork/Circulars/Pages/CP.aspx
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3.1 Shipboard Spill Mitigation Procedures 
 
This section provides guidance and procedures for the vessel crew to safely mitigate or prevent any 
discharge or a substantial threat of a discharge of oil resulting from shipboard operational activities 
associated with internal or external cargo or fuel oil transfers, or in the event of a casualty or 
emergency. This includes both normal operating procedures and guidance for responding to 
emergencies. 
 
Additionally, in accordance with IMO Resolution MEPC.86(44)), without interfering with ship 
owners’ liability, some coastal States consider that it is their responsibility to define techniques and 
means to be taken against an oil pollution incident and approve such operations which might cause 
further pollution, i.e., lightening.  States are in general entitled to do so under the International 
Convention relating to Intervention on the High Seas in Cases of Oil Pollution Casualties, 1969 
(Intervention Convention). 
 
 
3.2 Responsibilities of Vessel Personnel 

 
Vessel personnel will normally be in the best position to take quick action to mitigate or control the 
discharge of oil or noxious liquid substances (NLS) from their vessel.   
 
It is the Master’s responsibility to initiate a response in the event of a discharge of oil/oil based 
products/NLS or substantial threat of discharge – actual or probable – into the waters.  Therefore, 
this section provides the Master with general guidance on how to accomplish this mitigation for a 
variety of situations. 
 
In each of the possible operational spills/discharges described in this section (see below), the 
response shall be initiated according to the following protocol for responsible personnel, with 
further sequential action to be taken as dictated by the nature and gravity of the specific event.  In 
no case should action be taken that in any way jeopardizes the safety of personnel either onboard or 
ashore. 
 
Master – (Designated Spill Response Officer) 

 
 The Master has full command of the vessel and full authority for all phases of its operations at all 

times.  The Designated Spill Response Officer (Master) is in charge of the overall on board 
operations in the event of a discharge of oil or noxious liquid substances (NLS).  The Master is 
responsible for assuring that this plan is fully implemented and all steps taken are done so with 
particular attention to the protection of all personnel from the threat of injury.  The Master is also 
responsible for the commencement of full and accurate reporting procedures noting all information 
available about the event and the subsequent progress of activities.  

 
If the spill is small, up to an Average Most Probable Discharge of 50 bbls, the Master serves as the 
Incident Commander (IC) throughout the clean-up operations unless relieved of this task by a 
designated Company shoreside Incident Commander.  The extent of the role of the Spill Response 
Officer (Master) depends greatly on the location of the vessel:  If at sea, the Master of the vessel 
will assume all responsibilities as required in this plan and will be responsible for onsite 
coordination and notification; and has the full authority to implement any resources to expedite 
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source control and containment.   If the vessel is in port at the time of the event, the Company may 
appoint an Operations Manager or Operations Coordinator to assist with or assume these 
responsibilities. 
 
If the incident results in a larger spill, the Master serves as the Incident Commander during the initial 
stages of the response until relieved by a designated Company shoreside Incident Commander and a 
complete Spill Management Team.  (For planning purposes, large spills are classified as greater than 
2500 bbls). 
Simply put, the Incident Commander is responsible for the spill’s clean-up and the Master acts as 
the Incident Commander until relieved of this task by another designated shore-side company 
Incident Commander. 
 
The Master is still responsible for the vessel and its cargo and shall carry out duties in this regard 
consistent with company policies and in support of the response effort. 
 
The Qualified Individual shall assign responsibilities to the Spill Management Team to carry out the 
intent of the plan. 

 
Main Objectives of the Designated Spill Response Officer (Master) are as follows: 
 

a. Sound the alarm immediately by all possible means at first detection of leakage or discharge 
b. Stop all operations 
c. Assure safety of crew and surrounding personnel 
d. Identify (or confirm) the spill source, equipment, pollutant, and SDS 
e. Stabilize the vessel and secure the source of the spill 
f. Ensure Vessel’s Spill Response Team don’s appropriate PPE 
g. Mobilize Vessel’s Spill Response Team 
h. Initiate spill assessment and implement measures to further secure the source if necessary 
i. Contain the spill and to the extent possible with on-scene resources, mitigate the spill’s 

effects (see actions and measures to be taken for various casualties in Section 3.3) 
j. Execute Onboard Notification Checklist and Emergency Procedures (Section 2) 
k. Gather information and report incident using SMPEP Initial Notification Reporting Form 

(HO-402) (Section 2) 
l. Maintain communication and keep log of all events 
m. Remain owner’s representative until relieved by Company Incident Commander 

 
Mate 
 
In a spill event the immediate duties of the Mate are as follows: 

 
a.      Sound the alarm immediately by all possible means at first detection of leakage or discharge 
b.      Assure safety of crew and surrounding personnel 
c.      Muster and coordinate Vessel’s Spill Response Team 
d. Identify (or confirm) the spill source, equipment, pollutant, and SDS 
e. Ensure the Vessel’s Spill Response Team don’s appropriate PPE 
f.      Organize deployment of spill containment equipment and operate machinery as necessary 
g.      Assist the Chief Engineer with spill control and clean-up operations 
h.      Coordinate the collection of; and approved disposal of all spill response waste materials 
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i.      Keep the Master and Chief Engineer informed and updated on the situation including 
frequent updates of the results of any actions taken to stop or minimize the source of the 
spill 

 
 
 

Chief Engineer 
 
In a spill event the immediate duties of the Chief Engineer are as follows: 
 

a.     Sound the alarm immediately by all possible means at first detection of leakage or discharge 
b.     Assure safety of crew and surrounding personnel 
c.     Stop all transfer and non-essential engineering operations 
d. Identify (or confirm) the spill source, equipment, pollutant, and SDS 
e.     Take necessary actions to stop or minimize the source of the spill 
f.     Keep Mate informed of needs for assistance with spill control and clean-up operations 
g.     Assist with spill containment and recovery equipment 

 
Throughout the duration of the event, the Chief Engineer oversees all transfer operations and 
essential engine room operations as required (propulsion, steering, electrical generation etc.).  
He/she keeps the Master and Mate informed of the progress of actions taken to limit outflow. 
 

AB’s/Deckhands 
 
In a spill event the immediate duties of the AB/Deckhand are as follows: 
 

a.     Sound the alarm immediately by all possible means at first detection of leakage or discharge 
b.     Assure safety of crew and surrounding personnel 
c.     Don appropriate PPE 
d. Identify (or confirm) the spill source, equipment, pollutant, and SDS 
e.     Organize and operate spill containment equipment 
f.     Organize and operate deck/cargo equipment 
g.     Provide operations assistance as directed 
h.     Maintain, clean and stow clean-up equipment 
i.     Maintain, clean and stow Personal Protection Equipment 

 
All Vessel Crew Members 

 
In the event of a spill the following is a list of immediate actions to be followed by all crewmembers. 
Crew members should continue immediate actions until relieved by the officer in charge. 
 

a. Sound the alarm immediately by all possible means at first detection of leakage or 
discharge. 

b. Immediately inform the Master and/or Officer on Duty. 
c. Assure safety of crew and surrounding personnel. 
d. Identify (or confirm) the spill source, equipment, pollutant, and SDS 
e. Don appropriate PPE. 
f. If possible secure the source of the spill. 
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g. Commence clean up by using, as far as available on board, the proper clean up equipment. 
h. Position sorbents/clean-up materials to prevent any escaped fluid from spilling into the 

water. 
 
 
 

SAFETY NOTES:  
All crewmembers shall muster in the designated area and respond in accordance with the 
vessel station bill for any casualties associated with a spill.  
In cases of a discharge of oil or noxious liquid substances, the Master must refer to the 
product-appropriate Safety Data Sheet (SDS) for safety issues, product-specific hazards, 
and response related to oil or noxious liquid substances carried on board the vessel.  
SDSs are stored on the bridge of the vessel.  
SAFETY NOTES (continued) Special consideration must be given to any danger that may 
result from reactions of the discharge or transfer of substances into the atmosphere, water or 
other tank(s) with different cargo (internally and/or externally) to ensure the compatibility of 
the material(s). 
 
OPERATIONAL NOTE:  After dealing with the cause of the spill, it may be necessary to 
obtain permission from Port State, local authorities and/or port/terminal authorities to 
continue normal operations. 
 
 
3.3   Procedures to Prevent/Mitigate any Spill or Substantial Threat of a Discharge in the Event 

of a Casualty or Emergency  
 
This sub-section provides guidance and procedures for the crew to mitigate or prevent any discharge 
or a substantial threat of a discharge in the event of a separate and predefined casualty or emergency 
situations. 
 
In the event of a casualty, the Master’s first priority is to ensure the safety of the ship's personnel 
and to initiate action to prevent the incident from getting worse.   
 
A Company Qualified Individual (QI) shall provide the Master with guidance concerning each of the 
following mitigating activities:  transfer of liquid from damaged compartments; containment of on-
board deck spills, and preparation for dispersal of spills overboard.   
 
If the casualty involves grounding, breaching of the outer hull or other structural damage for which 
calculations of stability and damaged longitudinal strength are beyond the ship's resources, assistance 
must be sought by the Qualified Individual from our trim and damage stability contractor and/or 
Salvage and Marine Firefighting contractor. 
 
It may be necessary to transfer all or part of the cargo to another ship.   The ICS/OCIMF publication 
"Ship to Ship Transfer Guide (Petroleum)" describes procedures to be followed in such a case.   This 
advice is supplemented for noxious liquid cargoes by advice in the ICS “Tanker Safety Guide 
(Chemicals)”.  Copies are held on board, and the Master should encourage officers to familiarize 
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themselves with the contents.  When arranging a rendezvous, the Master and the PIC should ensure 
that the lightering vessel would follow the same procedures. 
 
Reporting, response actions, and responsibilities of the Master and crew comprising the Vessel Spill 
Response Team for the mitigation of any oil or noxious liquid substances (NLS) discharge or threat of 
discharge are identified in flow charts have been developed for the following pre-defined casualty 
situations: 
 
3.3.1   Transfer System Leak 
3.3.2   Tank Overflow 
3.3.3   Containment System Failure 
3.3.4   Equipment Failure – main propulsion, steering, etc (USCG) 
3.3.5   Collision or Allision 
3.3.6   Explosion or Fire 
3.3.7   Hull Failure 
3.3.8   Suspected Cargo Tank, Fuel Tank, or Hull Leak 
3.3.9   Excessive List 
3.3.10 Grounding 
3.3.11 Wrecked or Stranded 
3.3.12 Submerged / Foundering 
3.3.13 Salvage Assistance 
3.3.14 Cargo Contamination Yielding a Hazardous Condition (NLS) 
3.3.15 Dangerous Reaction of Cargo (NLS) 
3.3.16 Other Dangerous Cargo Release (NLS) 
3.3.17 Hazardous Vapor Release (Oil or NLS) 
3.3.18 Loss of Tank Environmental Controls (NLS) 
3.3.19 Unknown Substance from External Source 
 
 
OPERATIONAL NOTE:  It is probable that, once the extent of a casualty has been assessed, 
the first essential actions taken and the situation stabilised, careful consideration will allow 
departure from or variation of pre-prepared plans.   Then cross referral would be 
appropriate. 
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3.4  Procedures for Implementing Personnel Safety Mitigation Strategies for all 
Personnel Involved 
 
The following is a list of the minimum procedures to assess and mitigate hazards to 
personnel that will be implemented for all spill response activities: 
 

a. Assessment and monitoring requirements – identify pollutant or chemical, 
source of leak and equipment involved, refer to the Material Safety Data 
Sheets for oil and noxious liquid substances, assess extent of spill, and 
monitor area near spill. For a spill from an external source, such as from an 
offshore facility onto the vessel where the product Safety Data Sheet (SDS) 
is not immediately available, implement only those measures that will not 
expose or harm personnel, i.e., do not attempt to mitigate or clean-up spilled 
product without donning the proper PPE per the SDS. 

b. Personnel protection issues (protective equipment and threats to health and 
safety) – identify physical and biological hazards, remove or minimize all 
potential sources of ignition and determine level of personnel protective 
equipment that is necessary to respond to the incident. 

c. Containment and other response techniques (e.g. dispersing, absorbing) – 
attempt to contain spill at the source, establish control zones, identify 
containment initiatives and other response techniques to minimize damage or 
exposure to people, property and the environment. 

d. Isolation procedures – isolate the immediate area around the spill if possible 
and warn individuals to minimize safety hazards, isolate potential discharge 
points from the spill release. 

e. Decontamination of personnel – administer first aid if necessary, define the 
area of contamination (quantity, size and location), begin decontamination 
procedures including cleansing, use survey meter and/or wipe tests to 
monitor the progress of the decontamination, record the size, location and 
degree of contamination and dispose of all contaminated disposable materials 
properly including clothing. 

f.    Disposal of removed oil or noxious liquid substances (NLS) along clean-up  
      materials – follow spill clean-up and waste disposal procedures in accordance 
      with the incident action plan.  

 
3.5   Location, Crew Responsibilities and Procedures for use of Shipboard Equipment Carried 

to Mitigate Oil Discharge 
 
The following equipment has been placed aboard Company vessels to aid with removal of spills: 
 

a. Adsorbent pads, rolls, blankets, booms and granules 
b. Containment boom 
c. Non-sparking scoops, shovel and buckets 
d. Containers and bags for holding waste 
e. Emulsifiers for cleaning 
f. Protective clothing (coveralls, gloves, boots, goggles, respirators, etc.) 
g. Sample bottles 
h. Portable pump and hoses 



HORNBECK OFFSHORE             SMPEP/NTVRP 
Section Number: 3 Policy and Procedures Title: 

Shipboard Spill Mitigation  

Policy and Procedures Number: 
NTSMPEP/VRP –3 

Revision Number: 5 Page: 35 of 44 

Prepared By: QHSE  Approved By:  Chief Operating Officer Effective Date: April 2019 
 

 

i. Scupper plugs 
 
The equipment is stowed so that it is readily available.  Inventory sheets are located aboard each 
vessel detailing the equipment and amount to aid in accountability so that replacement supplies can be 
identified and ordered to ensure that sufficient equipment is always on hand. 
 
Oily waste generated from a spill is to be placed in plastic bags and deposited ashore where it can be 
disposed of properly.  Normally, the bags of oily waste should be transferred to a company terminal or 
to an OSRO contractor who may be aboard to assist.  Appropriate entries should be made in the waste 
management log. 
 
Personal protection equipment consisting of boots, coveralls, and gloves should be worn.  Material 
Data Safety Sheets are in a dedicated binder aboard each vessel to identify hazards associated with 
each cargo and other materials.  Respirators, either half face or full face should also be worn 
depending upon the nature of the cargo.  Full face respirators should be worn when cargoes likely to 
contain benzene such as gasoline are encountered. 
 
Conditions at the time of the spill and those occurring throughout the containment and clean-up phases 
will dictate the specific actions taken to clean up a spill. 
 
 
3.6  Procedures for the crew to deploy discharge removal equipment if the vessel is equipped 

with such equipment 
 
Company vessels are not routinely equipped with discharge removal equipment.  If discharge 
removal equipment was procured for vessel crews to deploy, adequate instruction and supervisory 
personnel would be provided. 
 
3.7  Crew’s Responsibilities to Initiate a Response and Supervise Shore-Based Response  

Resources  
 
In the event of a spill, the Master’s major responsibilities are to: safeguard the welfare of his crew; 
notify appropriate people that the incident has occurred; stabilize the vessel and secure the source of 
the spill; and, to the extent possible with on-scene resources, mitigate the spill’s effects.  If the spill 
is small, up to an Average Most Probable Discharge of 50 bbls, the Master serves as the Incident 
Commander (IC) throughout the clean-up operations unless relieved of this task by a designated 
company shoreside Incident Commander.   
 
3.7.1  Average Most Probable Discharges (AMPD) 
 
The Spill Management Team organization to be used for responses to Average Most Probable 
Discharges (AMPD) is described in this Section.  The Vessel Master assumes the added 
responsibilities of Incident Commander and fulfills all aspects of that position unless relieved by a 
designated Company shoreside Incident Commander.  The person designated will usually be an 
Operations Manager.  When relieved, the Master will normally become the Deputy Incident 
Commander and be available to fill in as Incident Commander during 24 hour operations.  When 
relieved, the Master will maintain full command of the vessel and full authority for all phases of the 
vessel’s operations with the exception of the oil spill response operations. 
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The specific responsibilities for key positions in the AMPD Spill Management Team are as follows:  
 
Incident Commander 
 
The Incident Commander is responsible for the overall management of the incident.  The Incident 
Commander directs all incident activities including the development and implementation of strategic 
decisions and approves the ordering and releasing of resources. For small AMPD spills, the Incident 
Commander is responsible for all aspects of the response, and due to the small scale of most 
operations, will normally be capable of managing the following on-scene aspects single-handedly: 
 

a. Take immediate steps to safeguard crew, cargo, vessel and the environment. 
b. Assess the situation and/or obtain incident briefing from Incident Commander. 
c. Notify the Traffic and Logistics Department immediately following the incident. 
d. Determine Incident Objectives and strategies. 
e. Establish the immediate priorities. 
f. Establish an Incident Command Post. 
g. Activate elements of the Incident Command System as needed. 
h. Manage incident operations. 
i. Conduct site investigation. 
j. Determine need for and request additional response resources. 
k. Monitor response resources deployed for cost accounting. 
l. Assure site safety plan is implemented. 

m. Transmit text of proposed Information Release and Press Release to senior management for 
approval and release. 

n. Attend as directed press/local audience conferences(s) using approved releases as basis for 
response. 

o. Cooperate/coordinate with government agencies representatives on all response activities. 
p. Recommend demobilization of resources when appropriate. 
q. Keep senior management informed of situation. 
r. Maintain Activity Log.  

 
Emergency Response Team Leader 
 
The Emergency Response Team Leader is filled by the Vessel Mate and is responsible for 
overseeing and implementing emergency measures to protect life, mitigate further damage to the 
environment, and stabilize the situation. This individual reports to the Incident Commander and is 
responsible for carrying out the following activities: 
 

a. Obtain briefing from Incident Commander. 
b. Assist Incident Commander in establishing response strategies and priorities. 
c. Supervise and carry out appropriate initial action to mitigate the source of the spill and 

stabilize the vessel condition as detailed in Section 3.0 of this plan.  
d. Ensure safe tactical operations. 
e. Determine need for additional resources and make request to the Incident Commander. 
f. Maintain Activity Log.  
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Recovery and Protection Team Leader 
 
The Recovery and Protection Team Leader is responsible for overseeing and implementing the 
protection, containment and cleanup activities established by the Incident Commander.  The team is 
normally made up of Oil Spill Removal Organization contractor personnel but may also be 
comprised of vessel crew and terminal personnel as available and appropriate.  The Recovery and 
Protection Team Leader is normally the senior supervisor from the response contractor organization, 
reports to the Incident Commander and is responsible for carrying out the following activities: 
 

a. Obtain briefing from Incident Commander. 
b. Assist Incident Commander in establishing response strategies and priorities. 
c. Supervise protection, containment and cleanup operations. 
d. Supervise the clean-up of spills confined to the vessel deck.  The spill will be collected, 

stored and disposed of ashore when the vessel reaches port. 
e. Ensure safe tactical operations. 
f. Determine need for additional resources and make request to Incident Commander. 
g. Demobilize resources as directed by Incident Commander. 
h. Maintain Activity Log.  

 
3.7.2  Maximum Most Probable Discharges/Worst Case Discharges (MMPD/WCD) 
 
Large spills in the Maximum Most Probable Discharge (MMPD) and Worst Case Discharge (WCD) 
categories occur very infrequently and are usually the result of a collision, grounding, fire and 
explosion or catastrophic hull failure.  The Master’s major responsibilities following one of these 
events are to: provide for the safety of the crew; take immediate actions to stabilize the vessel and 
situation; and stop the source of the oil spill.  A full shoreside Spill Management Team will be 
activated immediately to manage all aspects of the large and complex response that will likely 
unfold.   
 
The Master’s decisive actions in the early stages of an incident of this size and complexity are 
essential in laying the proper foundation for an effective response.  The Master assumes the role at 
the outset of Incident Commander and implements the Initial Vessel-Based MMPD/WCD Spill 
Management Team.  The Master will be relieved by a designated company shoreside Incident 
Commander within several hours of the incident, but has several important responsibilities during 
this initial period.  When relieved, the Master will maintain full command of the vessel and full 
authority for all phases of the vessel’s operations with the exception of the oil spill response 
operations. 
 
The specific responsibilities for key positions in the Initial Vessel-Based MMPD/WCD Spill 
Management Team are as follows: 
 
Incident Commander 
 
The Incident Commander is responsible for the overall management of response activities 
immediately following the incident with the focus to protect the crew, to stabilize the vessel and its 
cargo and to stop the source of the oil spill.  Response activities to spills resulting from these types 
of incidents require large numbers of resources, affect wide geographic areas and take long periods 
of time to complete.  Spill cleanup activities are initiated upon notification by the Qualified 
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Individual and subsequently by the full Shoreside Spill Management Team once it has assembled at 
its designated on-scene Incident Command Post.  The Incident Commander is responsible for 
carrying out the following activities: 
 

a. Take immediate steps to safeguard crew, cargo and vessel. 
b. Assess the situation. 
c. Notify the Traffic and Logistics Department immediately following incident and relay 

information on Form HO-402 (Initial Notification Reporting Form). 
d. Determine initial Incident Objectives and strategies. 
e. Establish the immediate priorities. 
f. Establish an initial Incident Command Post onboard vessel. 
g. Activate elements of the Incident Command System as needed. 
h. Manage incident operations. 
i. Establish and maintain a communications schedule with the Traffic and Logistics 

Department to relay update information during the crucial early stages. 
j. Determine need for and request additional emergency response resources. 
k. Monitor emergency response resources deployed for cost accounting. 
l. Assure site safety plan is implemented. 

m. Cooperate/coordinate with government agencies representatives on emergency response 
activities. 

n. Keep senior management informed of situation. 
o. Maintain Activity Log.  

 
Emergency Response Team Leader 
 
The Emergency Response Team Leader, filled by the Vessel Mate, is responsible for overseeing and 
implementing emergency measures to protect life, stabilize the Vessel and situation, and mitigate 
further damage to the environment. This individual reports to the Incident Commander and is 
responsible for carrying out the following activities: 
 

a. Obtain briefing from Incident Commander. 
b. Assist Incident Commander in establishing response strategies and priorities. 
c. Supervise and carry out appropriate initial action to mitigate the source of the spill and 

stabilize the vessel condition.  
d. Ensure safe tactical operations. 
e. Determine need for additional resources and make request to Incident Commander. 
f. Maintain Activity Log.  

 
Recovery and Protection Team Leader 
 
The Recovery and Protection Team Leader is responsible for overseeing and implementing the 
protection, containment and cleanup activities established by the Incident Commander.  The team is 
normally made up of Oil Spill Removal Organization contractor personnel but may also be 
comprised of vessel crew and terminal personnel as available and appropriate.  The Recovery and 
Protection Team Leader is normally the senior supervisor from the response contractor organization, 
reports to the Incident Commander and is responsible for carrying out the following activities: 
 

a. Obtain briefing from Incident Commander. 



HORNBECK OFFSHORE             SMPEP/NTVRP 
Section Number: 3 Policy and Procedures Title: 

Shipboard Spill Mitigation  

Policy and Procedures Number: 
NTSMPEP/VRP –3 

Revision Number: 5 Page: 39 of 44 

Prepared By: QHSE  Approved By:  Chief Operating Officer Effective Date: April 2019 
 

 

b. Assist Incident Commander in establishing response strategies and priorities. 
c. Supervise protection, containment and cleanup operations. 
d. Supervise the clean-up of spills confined to the vessel deck.  The spill will be collected, 

stored and disposed of ashore when the vessel reaches port. 
e. Ensure safe tactical operations. 
f. Determine need for additional resources and make request to Incident Commander. 
g. Demobilize resources as directed by Incident Commander. 
h. Maintain Activity Log. 
 
 
 

3.8  Crew responsibilities for recordkeeping and sampling of spilled oil  
 
The company must be able to show that timely and adequate measures are taken in every oil spill 
response.  In addition to accomplishing the hands-on tasks, records must be kept to document the 
measures taken and when they were taken. 
 
Required documentation for reporting a spill is found in Section 2, Enclosure 2.7.1 (Form HO-402 - 
Initial Notification Reporting Form). 
 
In addition, events should be entered in the vessel logs that are relevant to the response effort.  
Examples of items to be logged and the times they occurred are: 
 

a. OSRO Contractors board to assist. 
b. Vessel alongside to assist. 
c. Cleanup in progress on deck. 
d. Actions taken by vessel crew to mitigate or stop flow of oil on deck or into the water. 
e. Transfer of responsibility for cleanup to Incident Commander.  

Samples of oil should be taken from each cargo tank and when possible, of the spilled oil, and chain of 
custody forms completed.  Samples are necessary so that oil spilled can be identified and matched to 
particular cargoes.  There have been situations where spilled oil found ashore was claimed to have 
come from particular cargoes but actually was other oil dumped by persons making a bad situation 
worse.  Sampling therefore is necessary to determine condition of cargo and to limit company 
exposure. 
 
Safety precautions similar to those for gauging should be followed when taking oil samples.   
 

 
3.9  Location of key support vessel plans. 
 
Plans necessary to perform salvage, stability and hull stress measurements for all company vessels are 
attached to this plan and are on file at the following locations: 
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Resolve Marine Group (our Salvage and Marine Firefighting contractor) and (Damage Stability / 
Marine Engineering / Naval Architect contractor) can provide technical service to assist in the 
resolution of damage, salvage or other casualty situations.  When calling Resolve Marine, be prepared 
to furnish the following information that is needed so proper calculations can be made: 
 

a. The vessel's loading condition at the beginning of the voyage.  This may be in the form of 
vessel's loading plan, if available, or tank soundings. 

b. The vessel's actual drafts at departure. 
c. The particulars of the vessel's cargo in addition to loading condition. 
d. The vessel's condition at the time of the casualty.  This should include the amount of all 

consumables remaining, if known, or the estimated rates of consumption. 
e. Vessel's drafts and angle of heel after the casualty.  Indicate if this is an estimate or actual 

reading.  Indicate if trim is stable or changing and at what rate.  Note extent of flooding and/or 
accumulation of firefighting water. 

f. Vessel's location and weather conditions in the area. 
g. As complete a description as possible, of the vessel's known damaged conditions.  This should 

include the location of all damaged compartments and the extent of all structural damage.  It is 
also important to give a description of how the extent of the damage was determined (i.e., 
visual exam of spaces, tank sounding, and whether this was information related by the crew 
but not substantiated by examination or soundings). 

h. Necessary telephone numbers including back up information to set up a communication link 
between the contractor personnel and the vessel and/or Operations Management. 

 

Note:  Do not wait to collect all of the above information before calling Resolve 
Marine.  Initiate action immediately and provide additional information when 
available.  

 
 

3.10  Damage Stability and Hull Stress Considerations when Performing Shipboard Mitigation 
Measures  

 
If the vessel should become damaged, such as from heavy weather, a collision, or from going aground, 
it will reveal symptoms that from experience tell you that things may not be right, such as an excessive 
list, flooding of a space that is normally empty, loss of cargo, etc. 
 
After making the initial report as described in Section 2, the Master should report technical 
information that will enable persons ashore to plan appropriate measures.  For example, the decision 
to remove a stranded vessel from shore may be appropriate or may result in greater spillage of cargo.  

Location Covington Office Resolve Marine (Trim & 
Damage Stability Contractor) 

Address 103 Northpark Blvd. Suite 300. 
Covington, LA 704433 

1510 SE 17th Street, Suite 
400Fort Lauderdale, FL 33316 

Phone # 985-727-2000 954-764-8700 
Fax # 985-727-2006 954-764-8274 
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Information furnished by the vessel crew is critical and can greatly assist a naval architect and others 
in making the decision.  
 
There may be situations when shore guidance is not immediately available and the vessel crew is 
faced with taking immediate action without outside guidance.  The following paragraphs are written to 
provide some direction for those situations 
 
Overall, any emergency action should not make a bad situation worse. History books are full of 
lessons where this has happened.  A common scenario is one where the crew counter-floods a vessel 
having a severe list; the vessel rolls to the other side, keeps going and capsizes. 
 
Stability and hull stress are two items to be taken into account when planning activities following a 
casualty in which the vessel has become damaged.  In general, actions should be planned so that 
stability is not compromised or reduced, and the hull is not stressed so that it is at risk of further 
damage. 
 
A loaded vessel loses a great deal of reserve buoyancy when a void area that is normally empty 
becomes flooded. 
 
Damage from grounding or collision is difficult to assess without assistance from divers.  Severe 
bottom damage, to the extent that bottom longitudinals are damaged, can reduce longitudinal strength 
making the vessel susceptible to sagging to the point of hull failure. 
 
Pumping cargo from damaged tanks must be done in a manner to reduce outflow and is done by 
adding 'water bottoms' to the damaged cargo tanks.  This requires careful planning and must be done 
by persons having intimate knowledge of the barge piping and pumping system.  Consequently, 
transfer of cargo should only be done if the Master is certain that the operation will not lead to 
additional pollution. The following emergency actions should be considered following a casualty: 
 

a. Keep void areas dry.  Pump out when possible. 
b. Make certain cargo valves, sea valves and deck closures are closed. 
c. Transfer cargo to another tank or to shore only when this does not increase the risk of further 

damage or pollution. 
d. Discharge cargo tanks in a sequence to minimize stress on the damaged portion of the hull. 

That is, avoid severe hogging, sagging or torsional stresses. 
 
3.10.1  Activities in which Crew is Trained and Qualified to Execute Absent Shore-Based   

Support or Advice 
 

Crewmembers of any Company vessel manned by Company employees are qualified to engage in 
the following activities without shore-based support or advice: 
 

a. Routine transits with and without cargo. 
b. Operation while underway. 
c. Bunkering. 
d. Discharging slops to another vessel or facility. 
e. Rinsing cargo tank for change of cargo 
f. Lightering 
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g. Loading and discharging cargo. 
h. Tying up and letting go. 

 
3.10.2  The Information to be Collected by the Vessel’s Crew to Facilitate Shorebased 

Assistance 
 

The vessel crew should be prepared to furnish the following types of information to shore or 
assisting vessels:   
 

a. Sounding/level of each tank. 
b. Status (flooding/dry) of void compartments. 
c. Source of any oil leak into the water. 
d. Status (flooding/dry) of ballast tank compartments. 
e. Change of liquid level in any space since incident. 
f. Entry of water into any cargo tank (check by tank level increasing or thieving). 
g. Draft readings. 
h. Angle of list to port or starboard from even keel. 

 
 
3.11  Procedures for internal transfers of cargo and/or fuel in an emergency.  
 
Transfers of cargo or fuel, whenever possible, should be done utilizing fixed equipment aboard the 
vessel.  Emergency transfers are then similar to transfer operations conducted daily and safety is not 
compromised.  The physical properties of any noxious liquid substance or fuel will be taken into 
consideration prior to any internal transfer.  This includes the compatibility of all substances 
involved such as cargoes, bunkers, tanks, coatings, piping, etc.   
 
One of the risks with emergency transfers is the inability of controlling the flow of vapors.  Another is 
the loss of spark protection normally afforded by flame screens in tank openings, PV valves and the 
high-velocity vent.  Both of these risks are inherent with 'over the top' transfers sometimes necessary 
during an emergency.  Using fixed piping systems, cargo pumps, fuel pumps, properly bolted and 
gasket cargo hose connections, as is done during normal transfer operations, avoids these risks. 
 
Internal transfer of cargo or fuel should be carried out using cargo pumps or fuel pumps and fixed 
piping systems.  Because the vessel is loaded, the amount of cargo or fuel that can be transferred from 
one cargo tank or fuel tank to another is usually limited, increasing the risk of overflow and creating a 
pollution incident. 
 
Pre-transfer planning therefore is critical and intimate knowledge of cargo system piping is required.  
Pre-transfer planning should include the following: 
 

a. The amount of cargo or fuel to be transferred. 
b. The rate cargo or fuel will be transferred. 
c. The estimated time the transfer will take. 
d. The sequence of pump suction and pump discharge valve manipulation. 
e. Means to stop the transfer in an emergency. 
f. Means to communicate. 
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Piping diagrams are provided in some of the following locations: Appendix B to this plan; with the 
Vessel Stowage Plan forms; posted in the cargo control room or in the fuel transfer procedures. 
 

 
3.12  Procedures for Ship-to-Ship Transfers of Cargo and/or Fuel in an Emergency 

In the event of a casualty, all or some cargo and/or fuel will need to be discharged from the damaged 
vessel.  This may be done at a terminal or to another vessel or Barge brought alongside to receive 
cargo from the damaged vessel.  Thus, the transfer should be nearly the same as the normal discharge 
operation.  The elements of a vessel to vessel transfer are: 
 

a. Proper fendering 
b. Mooring alongside 
c. Personnel access between the two vessels 
d. Planning the transfer 
e. Arranging proper hose and fitting connections 
f. Arranging proper communications including emergency communications 
g. Arranging for pollution prevention and firefighting equipment 

 
If the vessel is leaking, or if there is substantial threat of a spill, the Coast Guard Captain of the Port 
should be notified.  The vessel to vessel transfer operation must be coordinated with a representative 
from that office. 
 
Equipment necessary to conduct a vessel to vessel transfer is already aboard.  Most vessels are 
equipped with a discharge hose and either a crane or hose boom to position the hose. 
 
Hose sizes on the vessels are 3” or 4” diameter.  Steel reducers, gaskets and bolts are also aboard so 
that a hose from any company vessel can be made up to a cargo manifold on any other vessel in the 
fleet or to a company terminal.  Fittings are in bins located forward in the Bosun’s locker on the main 
deck. 
 
Vessels may use Dynamic Positioning for lightering operations. 
 
Responsibility for the safe mooring, anchoring and discharge operation rests with the Master.  Persons 
assigned to provide technical assistance will not relieve the Master of that responsibility unless 
assigned by Operations Management. 
 
Additional resources, such as additional tugs or barges, etc., can be arranged by the Traffic and 
Logistics Department.   
 
If a vessel has been damaged to the extent that cargo or fuel piping and pumping systems are not 
serviceable, portable or temporary pumps may be necessary to discharge the cargo or fuel.  When 
portable pumps are used, suction hoses (or the entire pump if it is a submersible pump) are inserted 
into the cargo or fuel tank through cargo hatch fuel tank openings and the discharge hose led to the 
adjacent receiving vessel. When such an arrangement is used, cargo or fuel tanks are opened to the 
atmosphere, and must be left open until the tank discharge is complete.  Consequently, the benefits of 
flame screen protection and routing of air in and out of the tank through installed piping systems are 
lost.  Safety therefore, is an especially important issue during an Over-The-Top Transfer. 
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An Over-The-Top Transfer should be conducted under the control and direction of a person 
experienced in that type of transfer operation.  Section 5 provides information on contractors the 
Company has made arrangements with to provide trained personnel and equipment to conduct Over-
The-Top Transfer operations. 
 
An emergency operation should not be slowed down for need of completed paperwork. On the other 
hand, each of the forms listed below contains a great deal of information and is constructed to remind 
the crew of important technical points that must be addressed for any transfer. 
 

a. Declaration of Inspection 
b. Vessel Stowage Plan (if applicable) 
c. Pre-Transfer Checklist 
d. During Transfer Checklist (if applicable) 

 
 
3.13  Procedures and Arrangements for Emergency Towing 
 
Emergency Towing Procedures are necessary so the crew may respond properly in the event of a 
casualty. 
 
Emergency Towing Procedures usually must be implemented during adverse working conditions, that 
is, on rolling decks and cold wet weather.  It is important therefore, for reasons of safety as well as 
protection of the environment, that crews know how to rig emergency towing connections. 
 
Anchoring the vessel should be considered an option to emergency towing.  The decision to anchor or 
tow in an emergency situation rests with the Master.  All Company vessels have anchoring systems. 
 
All Company vessels have Emergency Towing Procedures which are posted on the vessel.  
Additionally, these procedures can be found in the Company Safe Operations Manual Section 1.080 
(Emergency Procedures). 
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4. Shore-based Response Activities 
 

4.1  QI’s Responsibilities and Authority 
 
The Qualified Individuals meet the following requirements: 
 

 Are English-speaking. 
 Represent the vessel owner or operator. 
 Are available on a 24-hour basis. 
 Are familiar with implementation of the vessel response plan. 
 Are trained in his/her responsibilities under the plan. 
 Have authority to implement the plan. 

 
The QI’s authority to implement the plan includes the following: 
 

 Activating and engaging in contracting with necessary oil spill removal  
 organizations, 
 Acting as liaison with the pre-designated Federal On-Scene  
 Coordinator, and 
 Obligating, either directly or through pre-arranged contracts, funds 
 necessary to carry out all required or directed oil response activities. 

 
4.2 Procedures for Transferring Responsibility for Direction of Response Activities From   

Vessel Personnel to the Shore-Based Spill Management Team  
 
As described in Section 3, the Master’s major responsibilities, in the event of a spill, are to: 
safeguard the welfare of his crew; notify appropriate people that the incident has occurred; 
stabilize the vessel and secure the source of the spill; and, to the extent possible with on-scene 
resources, mitigate the spill’s effects.  If the spill is small, up to 50 bbls, the Master serves as the 
Incident Commander (IC) throughout the clean-up operations unless relieved of this task by a 
designated Company shoreside Incident Commander.  If the incident results in a larger spill, the 
Master serves as the Incident Commander during the initial stages of the response until relieved 
by a designated Company shoreside Incident Commander and a complete Spill Management 
Team. 
 
Simply put, the Incident Commander is responsible for the spill’s clean-up and the Master acts as 
the Incident Commander until relieved of this task by another designated shoreside company 
Incident Commander. 
 
The Master is still responsible for the vessel and its cargo and shall carry out duties in this regard 
consistent with company policies and in support of the response effort. 
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4.3  Procedures for Coordinating the Actions of the Vessel Owner/QI with FOSC   
 
The Company must conduct response actions on spills for which it is responsible.  The Coast 
Guard, under the authority and direction of the Federal On Scene Coordinator, will monitor and 
direct activities to insure that adequate response measures are implemented.  If the Coast Guard 
believes measures are either inadequate or not timely, the Coast Guard may “take over” the 
response with adverse consequences to the company.  It is important that Company activities be 
adequate and timely for the task at hand, and that company plans be communicated directly to the 
FOSC as one of the first orders of any response. 
 
The QI/Incident Commander should ensure that there is immediate communication with the 
FOSC relating the situation and the planned response.  In addition, means to communicate at 
frequent intervals should be agreed upon between the FOSC and the Incident Commander so that 
one person may be able to communicate with the other at any time and on short notice to enable 
coordination of resources allocated to the response. 
 
Once the response is in progress, objectives and strategies should be discussed with the Coast 
Guard via the Company Incident Commander using the Spill Management Team organization 
presented in Section 5.8 of the Plan.  While contact with the Coast Guard and other regulatory 
agencies must also be coordinated at lower levels, it is important that significant decision making 
be communicated at the Incident Commander level. 
 
4.4  Organizational structure that will be used to manage the response actions 
 
The company has adopted the National Interagency Incident Management System form of 
Incident Command System as its shore-based Spill Management Team (SMT) organization.  The 
SMT is primarily staffed by Company personnel and augmented with contractor support.  The 
SMT organizational structure showing the key positions is shown in Section 5.8.  Other positions 
in the organization will be filled as needed by the specifics of the response operations. 
 
4.5  Responsibilities, Duties, and Functional Job Descriptions of Principal Spill 

Management Team Positions within the Organizational Structure   
 
4.5.1  Shore-Based Spill Management Team 
 
Upon notification that a large spill has occurred, the QHSE Department shall activate the Shore-
based Spill Management Team and inform members of the activation site and reporting 
instructions.  Team members shall assemble as quickly as possible.   
 
4.5.2  Command 
 
4.5.2.1  Incident Commander 
 
The Incident Commander is responsible for the overall management of the incident.  The 
Incident Commander directs all incident activities including the development and implementation 
of strategic decisions and approves the ordering and releasing of resources.  During response to 
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major oil discharges, Incident Commanders from the federal government in the role of 
predesignated Federal On Scene Coordinator (FOSC) acting under the authority of the National 
Contingency Plan and state government representing State and local response agencies may also 
be present and actively engaged in response activities with their staffs.  To promote efficiency of 
operations, facilitate the efficient use of scarce resources and avoid redundant and uncoordinated 
response activities, all Incident Commanders will organize under a Unified Command Structure 
and use the Incident Command System.  The Unified Command may activate Deputy Incident 
Commanders to assist in carrying out the following responsibilities: 
 

 Assess the situation and/or obtain incident briefing from prior Incident Commander. 
 Determine Incident Objectives and strategies. 
 Establish the immediate priorities. 
 Establish an Incident Command Post. 
 Activate elements of the Incident Command System. 
 Brief Command staff and Section Chiefs. 
 Ensure planning meetings are scheduled as required. 
 Approve and authorize the implementation of an Incident Action Plan. 
 Determine information needs and advise Command and General staff. 
 Coordinate activity for all Command and General Staff. 
 Manage incident operations. 
 Approve requests for additional resources and requests for release of resources. 
 Approve the use of trainee and volunteer personnel. 
 Authorize release of information to news media. 
 Attend and participate in press conferences as member of Unified Command.  
 Ensure incident funding is available. 
 Assure site safety plan is implemented. 
 Ensure liaison with local governments is established. 
 Order the demobilization of the incident when appropriate. 
 Coordinate with Natural Resources Damage Assessment (NRDA) Team. 
 Keep senior management informed of situation. 
 Seek appropriate legal council. 
 Maintain Activity Log (ICS 214). 

 
4.5.3  Command Staff 
 
4.5.3.1  Information Officer 
 
The Information Officer is responsible for developing and releasing information about the 
incident to the news media, to incident personnel, and to other appropriate agencies and 
organizations.  Only one Information Officer will be assigned for each incident, including 
incidents operating under a Unified Command Structure.  The Information Officer may have 
assistants as necessary, and the assistants may also represent participating agencies or 
organizations.  The Information Officer shall carry out the following activities: 
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 Obtain briefing from Incident Commander. 
 Contact participating government agencies to coordinate public information activities. 
 Establish a single information center. (This may be called the Joint Information Center 

(JIC)). 
 Arrange for necessary work space, materials, telephones, and staffing. 
 Obtain copies of current ICS-209's and pollution reports. 
 Prepare initial information summary as soon as possible after arrival. 
 Observe constraints on the release of information imposed by Incident  

Commander. 
 Obtain approval for release of information from Incident Commander. 
 Prepare and disseminate news releases. 
 Attend meetings to update information releases. 
 Arrange for meetings between media and incident personnel. 
 Provide escort service and protective clothing to media personnel and VIP's. 
 Respond to special requests for information. 
 Obtain media information that may be useful to incident planning. 
 Maintain current information summaries and/or displays of the incident and provide 

information on the status of the incident to incident personnel. 
 Maintain Activity Log (ICS 214). 
 Resolve conflicting information and bring media concerns to Incident  

Commander. 
 Demobilize as ordered. 

 
4.5.3.2  Safety Officer 
 
The Safety Officer is responsible for monitoring and assessing hazardous and unsafe situations 
and developing measures for assuring personnel safety.  The Safety Officer will correct unsafe 
acts or conditions through the regular line of authority, although the Safety Officer may exercise 
emergency authority to stop or prevent unsafe acts when immediate action is required.  The 
Safety Officer maintains awareness of active and developing situations, ensures the preparation 
and implementation of the Site Safety Plan, and includes safety messages in each Incident Action 
Plan.  The Safety Officer shall carry out the following activities: 
 

 Obtain briefing from Incident Command. 
 Identify hazardous or unsafe situations associated with the incident. 
 Participate in planning meetings. 
 Review the Incident Action Plan for safety implications. 
 Exercise emergency authority to stop and prevent unsafe acts. 
 Investigate accidents that have occurred within incident areas. 
 Ensure the preparation and implementation of the Site Safety Plan in accordance with the 

appropriate government Area Contingency Plan (ACP). 
 Assign assistants and manage the incident safety organization. 
 Review and approve the medical plan. 
 Maintain Activity Log (ICS 214). 
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 Demobilize as ordered. 
 
4.5.3.3  Liaison Officer 
 
The Liaison Officer is the point of contact for personnel assigned to the incident from 
participating government agencies and organizations and shall carry out the following 
responsibilities: 
 

 Obtain briefing from Incident Commander. 
 Provide a point of contact for participating entity Agency Representatives. 
 Identify Agency Representatives from each agency and organization including 

communications link and location. 
 Maintain a list of participating government agency and organization contacts. 
 Respond to requests from incident personnel for inter-organizational contacts. 
 Monitor incident operations to identify current or potential inter-organizational issues 

and advise Incident Commander as appropriate. 
 Participate in planning meetings, provide current resource status information, including 

limitations and capabilities of participating agency resources. 
 Maintain Activity Log (ICS 214). 
 Demobilize as ordered. 

 
4.5.4  Operations Section 
 
4.5.4.1  Operations Section Chief 
 
The Operations Section Chief reports to the Incident Commander and is responsible for the 
management of all incident response operations.  The Operations Section Chief:  activates and 
supervises elements in accordance with the Incident Action Plan and directs its execution; 
activates and executes the Site Safety Plan; directs the preparation of unit operational plans; 
requests or releases resources; makes expedient changes to the Incident Action Plans as 
necessary; and reports such to the Incident Commander.  The Operations Section Chief shall 
carry out the following activities: 
 

 Obtain briefing from Incident Commander. 
 Develop operations portion of Incident Action Plan. 
 Participate in planning meetings as required. 
 Brief and assign operations personnel in accordance with Incident Action Plan. 
 Supervise the execution of the Incident Action Plan for Operations. 
 Request resources needed to implement the Operation's tactics as part of the Incident 

Action Plan development (ICS 215). 
 Ensure safe tactical operations. 
 Make or approve expedient changes to the Incident Action Plan during the operational 

period as necessary. 
 Approve suggested list of resources to be released from assigned status (not released 

from the incident). 
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 Assemble and disassemble teams/task forces assigned to operations section. 
 Report information about special activities, events, and occurrences to Incident 

Commander as well as to Planning Section Chief and Information Officer. 
 Maintain Activity Log (ICS 214). 

 
4.5.4.2 Fire Suppression/Salvage/Dewatering Branch Director 
 
The Fire Suppression/Salvage/Dewatering Branch Director, when activated, reports to the 
Operations Section Chief and is responsible for Coordinating and directing all fire suppression, 
salvage and dewatering activities. This position will be filled by Resolve Marine Group, our 
Salvage and Marine Firefighting (SMFF) resource provider. Additionally, this position shall 
carry out the following activities: 
 

 Serve as lead for all fire suppression, salvage and dewatering resource providers and 
response agencies. 

 Determine fire suppression, salvage and dewatering resource needs. 
 Provide input into the Site Safety Plan. 
 Coordinate activities with public organizations that, by law, provide public assistance 

during SMFF responses. 
 Coordinate the development of fire suppression, salvage and dewatering plans for 

inclusion in the Incident Action Plan. These plans will indicate how SMFF response 
resources will coordinate with other response organizations such as Oil Spill Removal 
Organizations (OSRO). 

 Manage dedicated fire suppression, salvage and dewatering resources. 
 Report all activities and progress to the Operations Section Chief. 
 Maintain Activity Log (ICS 214). 

 
4.5.5  Planning Section 
 
4.5.5.1  Planning Section Chief 
 
The Planning Section Chief reports to the Incident Commander and is responsible for the 
collection, evaluation, dissemination and use of information about the development of the 
incident and status of resources.  Information is needed to:  1) understand the current situation; 2) 
predict probable course of incident events; and 3) prepare alternative strategies for the incident.  
The Planning Section Chief shall carry out the following activities: 
 

 Obtain briefing and special instructions from Incident Commander. 
 Activate Planning Section units. 
 Reassign available personnel already on-site to ICS organizational positions as 

appropriate. 
 Collect and process situation information about the incident. 
 Supervise preparation of the Incident Action Plan. 
 Provide input to the Incident Commander and Operations Sections Chief in preparing the 

Incident Action Plan. 
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 Participate in planning and other meetings as required. 
 Establish information requirements and reporting schedules for all ICS organizational 

elements for use in preparing the Incident Action Plan. 
 Determine need for any specialized resources in support of the incident. 
 Assign Technical Specialists where needed. 
 Assemble information on alternative strategies. 
 Assemble and disassemble teams or Task forces as necessary. 
 Identify need for use of specialized resources. 
 Provide periodic predictions on incident potential. 
 Compile and display incident status summary information. 
 Provide status reports to appropriate requesters. 
 Advise General Staff of any significant changes in incident status. 
 Incorporate all incident supporting plans into the Incident Action Plan. 
 Prepare and distribute orders from Incident Commander. 
 Instruct Planning Section units in distribution and routing of incident information. 
 Ensure that normal company information collection and reporting requirements are being 

met. 
 Prepare recommendations for release of resources for submission to Incident 

Commander. 
 Maintain Section records. 
 Maintain Activity Log (ICS 214). 
 Demobilize in accordance with the Demobilization Plan. 
 Reassign available "not assigned" personnel.  

 
4.5.5.2  Situation Unit Leader 
 
The Situation Unit Leader reports to the Planning Section Chief and is responsible for the 
collection and evaluation of information about the current and possible future status of the spill 
and the spill response operations.  This responsibility includes the compilation of information 
regarding the type and amount of oil spilled, the amount of oil recovered, the oil's current 
location and anticipated trajectory, and impacts on natural resources.  This responsibility 
includes providing information to the GIS Specialist for the creation of maps to depict the current 
and possible future situation and the preparation of reports for the Planning Section Chief.  The 
Situation Unit Leader shall carry out the following activities: 
 

 Obtain briefing and special instructions from the Planning Section Chief. 
 Assign duties to unit personnel and supervise, if appropriate. 
 Participate in planning meetings as required. 
 Prepare and maintain Command Post display. 
 Collect incident data at earliest possible opportunity and continue for duration of 

incident. 
 Prepare predictions at periodic intervals or upon request of the Planning Section Chief. 
 Prepare, post or disseminate resource and situation status information as required, 

including special requests. 
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 Prepare the Incident Status Summary (ICS 209). 
 Provide status reports to appropriate requesters. 
 Provide photographic services and maps. 
 Maintain Activity Log (ICS 214). 

 
4.5.5.3  Resource Unit Leader 
 
The Resource Unit Leader reports to the Planning Section Chief and is responsible for 
maintaining the status of all resources (primary and support) assigned to the incident.  This is 
achieved through development and maintenance of a master list of all resources (including 
check-in, status, current location, check-out, etc.).  The Resource Unit Leader is also responsible 
for preparing parts of the Incident Action Plan (ICS 203, 204 & 207), compiling all sections of 
the Incident Action Plan and determining the availability of resources.  The Resource Unit 
Leader shall carry out the following activities: 
 

 Obtain briefing and special instructions from the Planning Section Chief. 
 Assign duties to unit personnel and supervise. 
 Participate in planning meetings as required. 
 Establish check-in and check-out function at incident locations. 
 Using the Incident Briefing (ICS 201), prepare and maintain the Command Post displays 

(organization chart and resource allocation and deployment sections of display). 
 Establish contacts with incident facilities by telephone or through Communication 

Center, and begin maintenance of resource status. 
 Gather, post, and maintain incident resource status. 
 Maintain master roster of all resources checked in at the incident. 
 Prepare Organization Assignment List (ICS 203) and Organization Chart (ICS 207). 
 Prepare appropriate parts of assignment lists (ICS 204). 
 Provide status reports to appropriate requesters. 
 Maintain Activity Log (ICS 214). 

 
4.5.6  Logistics Section 
 
4.5.6.1  Logistics Section Chief 
 
The Logistics Section Chief reports to the Incident Commander and is responsible for providing 
facilities, services, and materials in support of the incident.  The Logistics Section Chief 
participates in development and implementation of the Incident Action Plan and activates and 
supervises Branches and Units within the Logistics Section.  The Logistics Section Chief shall 
carry out the following activities: 
 

 Obtain briefing from Incident Commander. 
 Plan organization of Logistics Section. 
 Assign work locations and work tasks to Section personnel. 
 Notify Resources Unit of Logistics Section units activated including names and locations 

of assigned personnel. 
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 Brief Branch Directors and Unit Leaders. 
 Participate in preparation of Incident Action Plan. 
 Identify service and support requirements for planned and expected operations. 
 Provide input to and review Communications Plan, Medical Plan and Traffic Plan. 
 Coordinate and process requests for additional resources. 
 Review incident Action Plan and estimate Section needs for next operational period. 
 Advise on current service and support capabilities. 
 Prepare service and support elements of the Incident Action Plan 
 Estimate future service and support requirements. 
 Recommend release of unit resources in conformity with Demobilization Plan. 
 Maintain Activity Log (ICS 214). 

 
4.5.7  Finance Section 
 
4.5.7.1  Finance Section Chief 
 
The Finance Section Chief is responsible for all financial and cost analysis aspects of the 
incident and for supervising members of the Finance Section.  This individual shall carry out the 
following activities: 
 

 Obtain briefing from Incident Commander. 
 Attend planning meeting to gather information on overall strategy. 
 Identify and order supply and support needs for Finance Section. 
 Develop an operating plan for Finance function on incident. 
 Prepare work objectives for subordinates brief staff, make assignments, and evaluate 

performance. 
 Meet with participating agency and organization Agency Representatives as required. 
 Provide input in all planning sessions on financial and cost analysis matters. 
 Maintain daily contact with company administrative headquarters on finance matters. 
 Ensure that all personnel time records are transmitted to appropriate company personnel 

according to policy. 
 Ensure that all obligation documents initiated at the incident are properly prepared and 

completed. 
 Brief company administration personnel on all incident-related business management 

issues needing attention and follow-up prior to leaving incident. 
 Maintain Activity Log (ICS 214). 
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5.1 Introduction 
  
This chapter provides the name, location and 24-hour contact information for key 
individuals and organizations that may need to be accessed during an oil and/or Noxious 
Liquid Substance (NLS) discharge or potential discharge.  Contact information for some 
of the individuals and organizations are also included in the geographic-specific 
appendices (Appendix A). 
 
5.2 Vessel Owner/Operator 
 
Hornbeck Offshore 
103 Northpark Blvd. Suite 300 
Covington, LA 70433 
 
(Phone)  800-535-5843 

        985-727-2000 or 985-727-3707 
(Fax)      985-727-2006 or 985-727-3606 

 
Company Traffic and Logistics Department (Covington) 
24 hour/7 days contact: 
 
(Phone)  800-223-5470  
               985-727-6945 
(Fax)      985-727-6848 
 
5.3 Qualified Individuals 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Name Office 24-Hour Cell Home 
Nolty Alario 985-727-6835 985-705-0206 985-693-4097 
Vincent Alario 985-624-1232 985-966-6782 985-917-0166 
Timothy Sullivan 985-727-6832 985-273-8522 504-452-7640 
Samuel Pons 985-624-1254 985-966-6758 504-722-9689 
Randy Tredinich 985-727-6973 985-966-3594  
    

OBRIENS    
State of Alaska 
and California  

281-606-4818 281-606-4818 281-606-4818 
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5.4 Contracted Oil Spill Removal Organizations (OSRO) 
 
Primary U.S. National OSRO: 
 
Marine Spill Response Corp. is available to respond to an average most probable 
discharge (AMPD), maximum most probable discharge (MMPD), and a worst case 
discharge (WCD) in any of the U.S. Captain of the Port (COTP) zones listed in this plan. 
Additionally, they meet the dispersant application and aerial oil tracking requirements.  
 
Marine Spill Response Corporation   24-hour contact: 
220 Spring Street, Suite 500    800-645-7745    732-417-0175 
Herndon, VA  20170     800-259-6772    732-417-0097 
       (Fax) 800-635-6772 
 
 
State OSROs: 
 
Washington  
 
Washington State Maritime Coop    24-hour contact 
        206-448-7557 
 
Maritime Fire and Safety Association on the    24-hour contact 
Columbia and Willamette Rivers    503-220-2055 
 
 
 
Hawaii 
 
In addition to MSRC, Clean Islands Council provide dispersant and AMPD coverage  
 
Clean Islands Council      24-hour contact 
179 Sand Island Access Road                808-845-8465   
Honolulu, Hawaii  96819       (Fax) 808-845-8457    
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Alaska  
        
Alaska Maritime Prevention & Response Network   24-hour contact 
email: operations@ak‐mprn.org   (Fax) 800-783-0513           907-463‐4603                                                                           
                                
Southeast Alaska Petroleum Response Organization  24-hour contact 
Region 1       907-225-7002 
500 Water Street, Suite 201               email: info@seapro    
Ketchikan, AK 99901               (Fax) 907-247-1117      
 
Alaska Chadux Corporation, Region 2 thru 9   24-hour contact 
2347 Azurite Court      907-348-2365 
Anchorage, AK 99507     email: info@chadux.com 
 

 
 
 
 
 
 
 
 
 
 

mailto:operations@ak‐mprn.org
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Canada OSROs 
 
Western Canada 
Western Canada Marine Response Corporation 24 hour contact 
P.O. Box 82070     604-294-9116 
Burnaby, BC V5C 5P2 Canada     
 
Eastern Canada 
Eastern Canada Response Corporation LTD  24 hour contact 
1201 – 275 Slater Street    613-930-9690 
Ottawa, ON K1P 5H9 Canada 
 
 
 
5.5 Firefighting/Salvage/Lightering Contractor 
 
Resolve Marine Group     24 hour contact 
1510 SE 17th Street, Suite 400    954-764-8700 
Fort Lauderdale, FL 33316    Fax:  954-764-8274 
      Email: EMX@resolvemarine.com 
 
 
5.6 Damage Stability/Marine Engineering/Naval Architecture 
 
Resolve Marine Group     24 hour contact 
1510 SE 17th Street, Suite 400    954-764-8700 
Fort Lauderdale, FL 33316    Fax:  954-764-8274 
      Email: EMX@resolvemarine.com 
 
 
5.7 Insurance Representative (Broker) 

 
Bowen, Miclette & Britt of Louisiana, LLC  24-hour contact 
1100 Poydras St., Suite 1250    504-289-0450 
New Orleans, LA 70163    504-599-8816 
      Email: rfalk@bmbinc.com 
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5.8  Shore-Based Spill Management Team  
 
Position Name Office  Home/Cell  
Incident Commander Randy Tredinich (QI) 985-727-6973 985-966-3594 

Carl Annessa  985-727-6801 985-674-0840 
504-616-4653 

Samuel Pons (QI) 985-624-1254 985-966-6758 
504-722-9689 

Safety Officer VP of QHSE Department 
Information Officer Executive Officer 
Liaison Officer QHSE Department designee 
Operations Section 
Chief 

Operations Department 

Fire Suppression/ 
Salvage/Dewatering 
Branch Director (if 
needed)  

As assigned by 
Resolve Marine Group 

954-764-8700 954-764-8700 

Planning Section 
Chief 

 Kurt Van Horn 985-727-6938 985-871-8264       
985-773-0385  

 Jon Robertson 985-727-6916  985-246-0690 
Environmental 
Compliance Officer 

Tim Sullivan (QI) 985-727-6832 985-273-8522 
504-452-7640 

Engineering  Rep Bill Krewsky 985-727-6894 985-781-9814 
985-773-3227 

Logistics Section 
Chief 

Troy Hornbeck 985-727-6930 985- 626-4524 
985-966-4818 

Anthony Manzella 985-727-6915 985-877-5732 
985-957-1263 

Greg Audler 985-727-6889 985-726-7297 
985-773-3850 

IT Department Don D’Arcourt 985-727-6819 985-966-0019 
Finance/Admin 
Section Chief 

Mark Myrtue 985-727-6812 985-871-1446 
985-807-3183 

Brian Cook 985-727-6966 504-236-6410 
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5.9 Contracted Spill Response Support 
 
The Company has made relationships with the following organizations in addition to the 
OSRO which may be able to provide response support in the event of an oil spill 
discharge or potential discharge.  These resources can only be activated by the Company 
Incident Commander, OSRO or P&I Carrier. 
 
Company       24-hour Telephone 
 
Applied Science Associates (Spill Monitor Service)  401-789-6224 
http://www.asascience.com/about/contact/ 
  
Bureau Veritas – North America, Inc.   888-357-7020 
(Benzene Monitoring & Testing)    732-225-6040   
http://www.us.bureauveritas.com/wps/wcm/connect/bv_usnew/local   
    
Clean Harbors Environmental Services   Office: 1-800-645-8265 
(Spill Cleanup & Response)      
http://www.cleanharbors.com/ 
 
Crawford & Co. (3rd party – Claims Support)  Office: 877-346-0300 
http://crawco.com/ 
    
Maritime Alliance Group, Inc.    732-738-4300 
http://www.groupmagi.com/      
 
Steamship (Company Insurance)                                           
(Emergency Email: duty.team@simsl.com)                      
http://www.steamshipmutual.com/        24/7: +44-0-7831-784051 
  

Francisco Carvalho +44-0-2076-506519 (Claims/Direct) 
      +44-0-7836-587974 (Claims/Cell) 
      Francisco.carvalho@simsl.com (email) 
 
   Gary Field  +44-1245-259036 (Underwrite/Home) 
      +44-7968-971510 (Underwrite/Cell) 
      Gary.field@simsl.com (email) 
 
 
Tri-State Bird Rescue      Office: 302-737-9543 
https://www.tristatebird.org/      

mailto:duty.team@simsl.com
http://www.steamshipmutual.com/
mailto:Francisco.carvalho@simsl.com
mailto:Gary.field@simsl.com
https://www.tristatebird.org/
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6. Training Procedures 
6.1  Introduction 
 
The Company has developed and implemented a Pollution Prevention and Response Training and 
Exercise Program.  The exercise portion of the program is described in Section 7.  This program is 
designed to assist Hornbeck Offshore and its personnel in preventing, planning for and reacting to an oil 
or Noxious Liquid Substances (NLS) discharge event or substantial threat of such an event. 
 
The program lays out training requirements for Company vessel personnel, Spill Management Team 
personnel, and Qualified Individuals.  Training is accomplished through drills & exercises, the company’s 
52 week vessel training schedule, and attendance at various courses.   
 
Training records for Company personnel are maintained in the Covington, LA offices and onboard the 
vessel.  These records are to be kept for a minimum of three years. 
 
Training received by persons holding specific responsibilities for oil spill response, the Vessel Pollution 
Team (Vessel Crew) and the Spill Management Team (Hornbeck Offshore Shore Based Personnel), is 
described in the sections that follow. 
 
 
6.2  Vessel Personnel 
 
Vessel personnel are trained in procedures listed in Section 3.1 “Shipboard Spill Mitigation Procedures” 
to prevent and mitigate spills and to quickly respond should an actual incident occur.  Skill areas in which 
vessel personnel receive training include: 
 

 Spill notification requirements and procedures. 
 Communication systems used for notifications. 
 Procedures to mitigate or prevent a spill or threat of spill resulting from:  internal or external 

cargo transfer operations; grounding or stranding; collision; explosion or fire; hull failure; 
excessive list or trim; equipment failure; or spill from an external source. 

 Procedures and arrangements for emergency towing. 
 Shipboard mitigation measures including: ship salvage procedures; damage stability; and hull 

stress considerations. 
 Actions to take following a transfer system leak, tank overflow or suspected cargo tank or hull 

leak. 
 Procedures for use, maintenance and inventory of oil spill response equipment stowed aboard 

Company vessels. 
 Procedures for transferring the responsibility for directing response activities from vessel to 

shoreside spill management team personnel. 
 Familiarity with the operational capabilities of the contracted Oil Spill Response Organizations 

(OSRO). 
 Familiarity with the organizational structures that will be used to manage the response activities 

for various sized spills. 
 Vessel crew members’ responsibilities and duties as a member of the Spill Management Team for 

small spills and initially, (until augmented or relieved by shoreside personnel) for larger spills. 
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 Knowledge of cargoes transported by Company vessels, including:  cargo material safety data 
sheets; chemical characteristics of the cargoes; special handling procedures for the cargoes; and 
spill and firefighting procedures for the cargoes. 

 
 
6.3  Spill Management Team 
 
Spill Management Team personnel receive ICS position-specific training and general pollution mitigation 
& response training.  Skill areas for which Spill Management Team personnel receive training include: 
 

 Notification requirements and procedures. 
 Communication systems used for notifications. 
 Shipboard mitigation measures including:  ship salvage procedures; damage stability; and hull 

stress considerations. 
 Procedures for transferring responsibility for directing the response activities from the vessel to 

Spill Management Team personnel. 
 Familiarity with the operational capabilities of the contracted OSRO’s and the procedures to 

notify and activate these organizations. 
 Familiarity with the operational capabilities of the contracted salvage and marine firefighting 

(SMFF) provider and the procedures to notify and activate this organization. 
 Familiarity with the contracting and ordering procedures to acquire OSRO resources. 
 Familiarity with the Area Contingency Plans for the Company’s areas of operation. 
 Familiarity with the organizational structures (Company and government) that will be used to 

manage the response actions. 
 Responsibilities and duties of the spill management team members. 
 Responsibilities and authority of the qualified individual. 
 Responsibilities of designated individuals to initiate a response and supervise shore-based 

response resources. 
 
6.4  Qualified Individual (QI) 
 
The Qualified Individuals are highly trained senior management level Company personnel.  Their training 
is aimed at maintaining and expanding their levels of proficiency through annual resident QI refresher 
training.  Skill areas in which the QI’s maintain proficiency include: 
 

 All areas identified for Spill Management Team members 
 Procedures to carry out responsibilities and authority of the QI, which are listed in Section 4.1 

titled “QI’s Responsibilities & Authority” 
 Coordination with federal and state government officials and OSROs in implementing the plan 

 
6.5  Oil Spill Response Organizations (OSRO) 
 
The Company has contractual arrangements with Marine Spill Response Corporation (MSRC), a certified 
OSRO that is classified by the U. S. Coast Guard.  MSRC as a condition of maintaining their contractual 
relationship with the Company, must meet U. S. Coast Guard requirements with regard to training and 
maintain at their main offices a record of such training on file for review by the U. S. Coast Guard. 
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The Company shall utilize MSRC as a source of training to the maximum extent possible.  Examples of 
training that are available from MSRC include:  
 
 Inclusion of MSRC in table top exercises. 
 Equipment/operations familiarization at MSRC facilities. 
 Gleaning “lessons learned” from MSRC through lectures, planned orientation, etc. 
 
6.6  Salvage and Marine Firefighting Resource Provider (SMFF) 
 
The Company has a contractual arrangement with Resolve Marine Group that meets the 15 primary 
resource provider selection criteria listed in 33 CFR 155.4050(b).  Resolve Marine Group has an on-going 
continuous training program. For marine firefighting, they meet the training guidelines in NFPA 1001, 
1005, 1021, 1405, and 1561, show equivalent training, or demonstrate qualifications through experience.  
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7.1 Introduction 
 
The Company has developed and implemented a Pollution Prevention and Response Training 
and Exercise Program.  The training portion of the program is described in Section 6.  The 
program conforms to the United States National Preparedness for Response Exercise Program 
guidelines.  Exercises are held periodically to exercise the plan or parts of the plan, and provide a 
means to determine readiness for an actual oil spill response in a no-risk setting. 
 
The Company shall participate, when designated as the Responsible Party (RP), in both 
announced area and unannounced vessel response plan exercises conducted by the U. S. Coast 
Guard. 
 
Periodic exercises for oil spill response are to be conducted as follows: 
 
7.2 QI Notification Exercise 
 
The objective of the QI Notification Exercise is to establish communications by telephone 
between the vessel and the QI through the Traffic and Logistics Department.  A QI Notification 
Exercise shall be initiated by the vessel Master at least once each quarter.  Exercise participants 
shall include appropriate vessel personnel, Traffic and Logistics coordinators and the QI. 
 
7.3 On Board Emergency Procedures Exercise 
 
The objective of the On Board Emergency Procedures Exercise is to demonstrate the ability of 
the crew to carry out emergency procedures to mitigate or prevent a discharge for a variety of on 
board emergencies.  An On Board Emergency Procedures Exercise shall be initiated by the 
vessel Master at least once each quarter.  Exercise participants shall include vessel personnel, 
Traffic and Logistics coordinators and the QI.  Each exercise shall be evaluated, a logbook entry 
documenting the exercise shall be made, and a copy of the logbook entry shall be forwarded to 
the Operations Office for filing. 
 
On Board Emergency Procedures Exercises shall be scheduled in rotation with other emergency 
exercises.  They shall include the following procedures that are described in Section 3:   
 

 Transfer system leak 
 Tank overflow 
 Containment system failure 
 Equipment failure – main propulsion, steering, etc (USCG) 
 Collision or allision 
 Explosion or fire 
 Hull failure 
 Suspected cargo tank or hull leak 
 Excessive list 
 Wrecked, stranded, or grounding 
 Salvage Assistance 
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 Submerged / Foundering 
 Cargo contamination yielding a hazardous condition (NLS) 
 Dangerous reaction of cargo (NLS) 
 Other dangerous cargo release (NLS) 
 Hazardous vapor release (Oil or NLS) 
 Loss of tank environmental controls (NLS) 
 Unknown substance from an external source 
 Procedures for internal transfer of cargo in an emergency  
 Procedures for ship to ship transfer of cargo in an emergency 
 Procedures and arrangements for emergency towing 
 Procedures for use of shipboard equipment carried to mitigate oil discharge 

 
7.4  Shore-based Spill Management Team Tabletop Exercise 
 
The objective of the Shore-based Spill Management Team Tabletop Exercise is to demonstrate 
the ability of the SMT to organize, communicate and make decisions to effectively manage a 
spill response effort.  At least one SMT Tabletop Exercise shall be initiated by the Company 
each year.  Exercise participants shall include members of the Company Shore-Based SMT and 
others as identified in the exercise scenario.  Scenarios will periodically include the need for 
salvage and marine firefighting resource needs.  At least one of these exercises, conducted during 
each PREP triennial cycle, shall involve a worst case discharge scenario.  Each exercise shall be 
evaluated and an exercise report shall be prepared. 
 
7.5  OSRO Equipment Deployment Exercise 
 
The objective of the OSRO Equipment Deployment Exercise is to demonstrate the ability of the 
OSRO’s, with which the company has contracts, to effectively deploy and operate their response 
equipment.  At least one Equipment Deployment Exercise shall be conducted by each company-
contracted OSRO annually.  Exercises shall be initiated by the OSRO, each exercise shall be 
evaluated and an exercise report shall be prepared and maintained by the OSRO for a period of 
three years. 
 
7.6  SMFF Equipment Deployment Exercise 
 
The objective of the SMFF Equipment Deployment Exercise is to demonstrate the ability of the 
SMFF’s, with which the company has contracts, to effectively deploy and operate their response 
equipment.  At least one Equipment Deployment Exercise shall be conducted by each company-
contracted SMFF annually.  Exercises shall be initiated by the SMFF, each exercise shall be 
evaluated and an exercise report shall be prepared and maintained by the SMFF for a period of 
three years. 
 
7.7 SMFF Remote Assessment Exercise 
 
The objective of the SMFF Remote Assessment Exercise is to demonstrate the management 
team’s organization, communication, and decision-making in managing a salvage response.  A 
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SMFF Remote Assessment Exercise is required every three years.   Exercises shall be initiated 
by the Company. 
 
 
7.8  Triennial Exercise of the Entire Vessel Response Plan 
 
During each PREP triennial cycle beginning January 1, 1994, all components of the Vessel 
Response Plan must be exercised.  This can best be accomplished by careful planning and 
coordination of the exercises described in this chapter.  The plan may be exercised in segments 
over the three year cycle, as long as each component of the plan is exercised at least once within 
each triennial period.   
 
The following plan components must be exercised at least once during each three year cycle: 
  

 Notifications 
 Staff mobilization 
 Ability to operate within the Incident Command System described in the plan 
 Discharge control 
 Assessment of discharge 
 Containment of discharge 
 Recovery of spilled material 
 Protection of sensitive areas 
 Disposal of recovered material and contaminated debris 
 Communications 
 Transportation 
 Personnel support 
 Equipment maintenance and support 
 Procurement 
 Documentation 

 
7.9  Certification and Retention of Records 
 
Reports and records of oil spill response exercises conducted on board vessels, tabletop exercises 
and other exercises shall to be sent to the Covington, LA, office where they will be retained for a 
minimum of three years.  Records of OSRO and SMFF Equipment Deployment Exercises may be 
retained on file at each OSRO/SMFF home office. 
 
The Company shall review all reports and records of all exercises to determine that: 
 

 The exercise objectives were met 
 The exercise was properly evaluated 
 A proper record or report was prepared 
 Requirements for triennial PREP cycle are being met 
 Plan improvements identified by the exercise reports are being incorporated into the plan 
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8.  Plan Review, Revision, and Amendment Procedures 
 
8.1  Introduction 
 
This section addresses the procedures to review, amend or revise this plan.  It also presents criteria to be 
used during a post-response review of the plan to evaluate and validate the plan’s effectiveness. 
 
8.2  Plan Review 
 
This plan shall be reviewed annually.  The review shall occur within one month of the anniversary date of 
Coast Guard approval of the plan.   
 
The Company shall submit any plan amendments to the Coast Guard for information or approval.  
Revisions to a plan shall include a cover page that provides a summary of the changes being made and the 
pages being affected.  Revised pages must further include the number of the revision and the date of that 
revision.  Any required changes must be entered in the plan and noted on the record of changes page.   
 
8.3  Entire Plan Resubmittal 
 
The plan will be valid for a period of up to five years from the date of approval.  The entire plan shall be 
submitted to the Coast Guard for re-approval six months before the end of the Coast Guard approval 
period. 
 
A certification, that the submitted plan meets the requirements of 33 CFR 155, and that the vessels 
covered by the plan shall be submitted along with the submitted plan. 
 
8.4  Plan Revisions or Amendments 
 
Revisions or amendments to an approved plan must be submitted for approval by the company whenever 
there is: 
 

 A change in the vessel’s operating area that includes ports or geographic areas not covered by the 
previously approved plan.  A new geographic appendix must be submitted with a proper 
certifying statement. 

 A significant change in the vessel’s configuration that affects information in the response plan. 
 A change in the type of oil cargo carried aboard that affects required response resources. 
 A change of oil spill removal organization. 
 A significant change in the vessels' emergency response procedures. 
 A change in the Qualified Individual 
 The addition of a vessel to the plan 
 Any other significant change that affects implementation of the plan. 

 
A certification, that the revised or amended plan meets the requirements of 33 CFR 155, and that the 
vessels covered by the plan are manned vessels carrying oil, Liquid Mud and NLS as a primary cargo, 
shall be submitted along with the revision or amendment.  
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8.5  Procedures for Any Post-Discharge or Post-Exercise Review of the Plan to Evaluate and 
Validate its Effectiveness 
 
A critique following an oil spill response is beneficial to evaluate the actions taken or omitted.  
Recommendations and modifications should be made to prepare for the possibility of another vessel 
emergency. 
 
Presented below are items a team composed of outside people knowledgeable in oil spill response and key 
members of the Spill Management Team should examine.  These questions are intended as guidelines 
only; many other questions are likely to be appropriate at each stage of a critique. 
 
8.5.1  Detection 
 

 Was the spill detected promptly? 
 How was it detected? 
 By whom? 
 Could it have been detected earlier?  How? 
 Are any instruments or procedures appropriate to consider which might aid in spill detection? 

 
8.5.2  Notification  
 

 Were proper procedures followed in notifying government agencies?  
 Were notifications prompt?  
 Was management notified promptly?  
 Was management response appropriate?  

 
8.5.3  Assessment/Evaluation  
 

 Was the magnitude of the problem assessed correctly at the start? 
 What means were used for this assessment? 
 Are any guides or aids needed to assist spill evaluation? 
 What sources of information were available on winds and on water currents? 
 Is our information adequate? 
 Was this information useful (and used) for spill trajectory forecasts? 
 Were such forecasts realistic? 
 Do we have adequate information on oil properties? 
 Do we need additional information on changes of oil properties with time, i.e., as a result of 

weathering and other processes? 
 
8.5.4  Mobilization 
 

 What steps were taken to mobilize oil spill countermeasures? 
 What resources were used? 
 Was mobilization prompt? 
 Could it have been speeded up or should it have been? 
 What about mobilization of manpower resources? 
 Was the local oil spill cooperative used appropriately? 
 How could this be improved? 
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 Was it appropriate to mobilize the Company resources and was this effected promptly? 
 What other corporate resources are available and have they been identified and used adequately? 

 
8.5.5  Response Strategy 
 

 Is there an adequate spill response plan for the location? 
 Is it flexible enough to cope with unexpected spill events? 
 Does the plan include clear understanding of local environmental sensitivities? 
 What was the initial strategy for response to this spill? 
 Is this strategy defined in the spill plan? 
 How did the strategy evolve and change during this spill and how were these changes 

implemented? 
 What caused such changes? 
 Are there improvements needed?  More training? 

 
8.5.6  Response Resources Used 
 

 What resources were mobilized? 
 How were they mobilized? 
 How did resource utilization change with time?  Why? 
 Were resources used effectively? 

 
OSRO Contractors 
Government agencies 
Company resources 
OSROs 
SMFFs 
Volunteers 
Consultants 
 

 Other (e.g., bird rescue centers) 
 What changes would have been useful? 
 Do we have adequate knowledge of resource availability? 

 
8.5.7  Response Effectiveness 
 

 Was containment effective and prompt? 
 How could it have been improved? 
 Should the location or the local cooperative have additional resources for containment? 
 Was recovery effective and prompt? 
 How could it have been improved? 
 Should the location or the local cooperative have additional resources for recovery of spilled oil? 

 
 
8.5.8  Command Structure 
 

 Who was initially in charge of spill response? 
 What sort of organization was initially set up? 
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 How did this change with time?  Why? 
 What changes would have been useful? 
 Was there adequate surveillance? 
 Should there be any changes? 
 Were communications adequate? 
 What improvements are needed?  Hardware, procedures, or others. 
 Was support from financial services adequate?  Prompt? 
 Should there be any changes? 
 Is more planning needed? 
 Should financial procedures be developed to handle such incidents? 

 
8.5.9 Measurement 
 

 Was there adequate measurement or estimation of the volume of oil spilled? 
 Was there adequate measurement or estimation of the volume of oil recovered? 
 Should better measurement procedures be developed for either phase of operations?  If so, what 

would be appropriate and acceptable? 
 
8.5.10 Government Relations 
 

 What are the roles and effects of the various government agencies which were involved? 
 Was there a single focal point among the government agencies for contact? 
 Should there have been better focus of communications to the agencies? 
 Were government agencies adequately informed at all stages? 
 Are any changes needed in procedures to manage government relations? 
 Was there adequate agreement with the government agencies on criteria for cleanup? 
 How was this agreement developed? 
 Were we too agreeable with the agencies in accepting their requests for specific action items? 
 Should there be advance planning of criteria for cleanup, aimed at specific local environmentally 

sensitive areas? 
 
8.5.11 Public Relations 
 

 How were relations with the media handled? 
 What problems were encountered? 
 Are improvements needed? 
 How could public outcry have been reduced? Was it serious? 
 Would it be useful to undertake a public information effort to "educate" reporters about oil and its 

effects if spilled? 
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U. S. COAST GUARD CAPTAIN OF THE PORT ZONES AND/OR SECTORS IN WHICH THE 
COMPANY FLEET OPERATES (APPENDICES A-1 THROUGH A-31) 
  
A-1:   Northern New England 
A-2:   Boston, MA 
A-3:   Southeastern New England 
A-4:   Long Island Sound, NY 
A-5:   New York, NY 
A-6:   Delaware Bay 
A-7:   Baltimore, MD 
A-8:   Hampton Roads, VA 
A-9:   North Carolina 
A-10:  Charleston, SC 
A-11:  Savannah, GA 
A-12:  Jacksonville, FL 
A-13:  Miami, FL 
A-14:  Key West, FL 
A-15:  San Juan, P.R. 
A-16:  St. Petersburg 

A-17:  Mobile, AL 
A-18:  New Orleans, LA 
A-19:  Morgan City, LA 
A-20:  Port Arthur, TX 
A-21:  Houston-Galveston 
A-22:  Corpus Christi, TX 
A-23:  San Diego, CA 
A-24:  Los Angeles-Long Beach, CA 
A-25:  San Francisco, CA 
A-26:  Columbia River, OR 
A-27:  Puget Sound, WA 
A-28:  Honolulu, HI 
A-29:    Anchorage, AK 
A-30:    Juneau, AK 
A-31:    Valdez, AK 

 
The following appendices contain the following information: 
 
1.  A listing of the geographic areas in which the Company fleet handles, stores, or transports oil within 
the applicable COTP zone. 
 
2.  The volume and group of oil on which the required level of response resources are calculated. 
 
3.  The required Federal and State notifications applicable to the geographic areas. 
 
4.  Identification of the Qualified Individuals and Spill Management Team. 
 
5.  The Marine Spill Response Corporation (MSRC) has been contracted as the Company’s OSRO to 
respond to the following spill scenarios: MM, W1, W2, & W3. The Contract is located in Appendix G.  
MSRC has available the appropriate resources to meet the timeframe requirements for MM, W1, W2, and 
W3 spills in all geographic-specific areas of operation listed in this Appendix.  Additionally, they meet all 
of the dispersant response, aerial application and oil tracking resource requirements outlined in 33 CFR 
155.1050 (k).  The resource lists for each GSA is incorporated by reference and is available through 
MSRC’s Spill Response Plan Appendix.  
 

Marine Spill Response Corp. 
  220 Spring Street, Suite 500  

Herndon, VA 20170 
  24 hr. emergency phone: 800-645-7745/ 800-259-6772 or 732-417-0175 

Fax: 800-635-6772 or 732-417-0097 
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6.  Resolve Marine Group has been contracted as per 33 CFR 155 Subpart I to provide salvage, marine 
firefighting and lightering services. The Contract is located in Appendix G.  Resolve Marine Group has 
available the appropriate resources which meet the timeframe requirements and the 19 services to cover 
the vessels listed in this NTVRP for each of the listed Geographic Specific Appendices. The resource list, 
revision 01.01.19 dated 1/1/2019, is incorporated by reference and is available through Resolve Marine 
Group’s website:  www.resolvemarine.com/opa_secure/gsa.php 
    
  Resolve Marine Group 
  1510 SE 17th Street, Suite 400 
  Fort Lauderdale, FL 33316 
  24 hr. emergency phone: 954-764-8700/Fax: 954-764-8274 
 
As per Regulation 33 CFR 155.4035, we have provided the information in 33 CFR 155.1035(c) to our 
salvage and marine firefighting resource provider, Resolve Marine Group.   
 
 

 
 
Figure A1.1 MAP of ACC/COTP AREAS 
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Appendix A-1 
COTP Zone:      Northern New England 
Response Level Calculated Based on:  >2500 Bbls Class I-IV 
Geographic Areas of Operations:  River or Canal, Inland and Ocean 
Average Most Probable Discharge:  50 Bbls. 
Maximum Most Probable Discharge:  2500 Bbls. 
Worst Case Discharge:    49,000 Bbls. 
Note: Additional information can be found in section 1.7 “Introduction - Nontank Vessel Response Plan 
Required Response Resource Matrix” 
 
The following Notifications (in case of oil spill of substantial threat of a spill) are specific to this COTP 
Zone: 

AGENCY EMERGENCY NUMBER 
*USCG National Response Center (NRC) (800) 424-8802 

(202) 267-2675 
*USCG Sector Northern New England (207) 767-0303 

Fax:  (207) 767-0329 
*Search & Rescue Emergency Response Recorded Line (207) 799-1680 
*Environmental Protection Agency Region I (617) 223-7265 

Fax:  (617) 918-1269 
*Maine Department of Environmental Protection 
(MDEP) 

(800) 482-0777 
(207) 287-7800 
Fax:  (207) 287-7939 

*New Hampshire Department of Environmental Services (603) 271-3503 
Fax:  (603) 271-2867 

*Qualified Individual 
Alternate Qualified Individual 

See Section 2.3 – Notification Procedures 

Spill Management Team See Section 5.8 – Spill Management Team 
Oil Spill Removal Organization (OSRO) MSRC (See Section 2.4 Notification 

Procedures for details) 
USCG OSRO Classifications for this COTP Zone MMPD, WCD1, WCD2 & WCD3-River or 

Canal, Inland and Ocean - Group V 
Capabilities 

Emergency Services 
(Salvage, Lightering, & Firefighting) 

Resolve Marine Group (See Section 2.5, 
2.6 - Notification Procedures for details) 

Special Requirements 
(Notifications and Reports) 

None 
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Appendix A-2   
COTP Zone:      Boston, MA 
Response Level Calculated Based on:  >2500 Bbls Class I-IV 
Geographic Areas of Operations:  River or Canal, Inland and Ocean 
Average Most Probable Discharge:  50 Bbls. 
Maximum Most Probable Discharge:  2500 Bbls. 
Worst Case Discharge:    49,000 Bbls. 
Note: Additional information can be found in section 1.7 “Introduction - Nontank Vessel Response Plan 
Required Response Resource Matrix” 
 
The following Notifications (in case of oil spill of substantial threat of a spill) are specific to this COTP 
Zone: 

AGENCY EMERGENCY NUMBER 
*USCG National Response Center (NRC) (800) 424-8802 

(202) 267-2675 
*USCG Sector Boston (617) 223-5750 

Fax:  (617) 223-3318 
*Environmental Protection Agency Region I (617) 223-7265 

Fax:  (617) 918-1269 
*Massachusetts Department of Environmental 
Protection 

(888) 304-1133 
Fax:  (508) 947-6557 

*Qualified Individual 
Alternate Qualified Individual 

See Section 2.3 – Notification Procedures 

Spill Management Team See Section 5.8 – Spill Management Team 
Oil Spill Removal Organization (OSRO) MSRC (See Section 2.4 Notification 

Procedures for details) 
USCG OSRO Classifications for this COTP Zone MMPD, WCD1, WCD2 & WCD3-River 

or Canal, Inland and Ocean - Group V 
Capabilities 

Emergency Services 
(Salvage, Lightering, & Firefighting) 

Resolve Marine Group (See Section 2.5, 
2.6 - Notification Procedures for details) 

Special Requirements 
(Notifications and Reports) 

None 
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Appendix A-3   
COTP Zone:      Southeastern New England 
Response Level Calculated Based on:  >2500 Bbls Class I-IV 
Geographic Areas of Operations:  River or Canal, Inland and Ocean 
Average Most Probable Discharge:  50 Bbls. 
Maximum Most Probable Discharge:  2500 Bbls. 
Worst Case Discharge:    49,000 Bbls. 
Note: Additional information can be found in section 1.7 “Introduction - Nontank Vessel Response Plan 
Required Response Resource Matrix” 
 
The following Notifications (in case of oil spill of substantial threat of a spill) are specific to this COTP 
Zone: 

AGENCY EMERGENCY NUMBER 
*USCG National Response Center (NRC) (800) 424-8802 

(202) 267-2675 
*USCG Sector Southeastern New England (508) 457-3211 

Fax:  (508) 457-3397 
*Environmental Protection Agency Region I (617) 223-7265 

Fax:  (617) 918-1269 
*Rhode Island Department of Environmental 
Management 

(401) 222-1360 
(401) 222-3070 
Fax:  (401) 222-1025 

*Massachusetts Department of Environmental 
Protection 

(888) 304-1133 
(888) 508-2024 
Fax:  (508) 947-6557 

*Qualified Individual 
Alternate Qualified Individual 

See Section 2.3 – Notification Procedures 

Spill Management Team See Section 5.8 – Spill Management Team 
Oil Spill Removal Organization (OSRO) MSRC (See Section 2.4 Notification 

Procedures for details) 
USCG OSRO Classifications for this COTP Zone MMPD, WCD1, WCD2 & WCD3-River 

or Canal, Inland and Ocean - Group V 
Capabilities 

Emergency Services 
(Salvage, Lightering, & Firefighting) 

Resolve Marine Group (See Section 2.5, 
2.6 - Notification Procedures for details) 

Special Requirements 
(Notifications and Reports) 

None 
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Appendix A-4   
COTP Zone:      Long Island Sound, NY 
Response Level Calculated Based on:  >2500 Bbls Class I-IV 
Geographic Areas of Operations:  River or Canal, Inland and Ocean 
Average Most Probable Discharge:  50 Bbls. 
Maximum Most Probable Discharge:  2500 Bbls. 
Worst Case Discharge:    49,000 Bbls. 
Note: Additional information can be found in section 1.7 “Introduction - Nontank Vessel Response Plan 
Required Response Resource Matrix” 
 
The following Notifications (in case of oil spill of substantial threat of a spill) are specific to this COTP 
Zone: 

AGENCY EMERGENCY NUMBER 
*USCG National Response Center (NRC) (800) 424-8802 

(202) 267-2675 
*USCG Sector Long Island Sound (203) 468-4401 

Fax:  (203) 468-4443 
*Environmental Protection Agency Region II (732) 548-8730 

(212) 637-3660 
Fax:  (212) 637-3529 

*Connecticut Department of Environmental Protection (860) 424-3338 
Fax:  (860) 424-4069 

*New York Department of Environmental Conservation (800) 457-7362 
(518) 457-7362 

*Qualified Individual 
Alternate Qualified Individual 

See Section 2.3 – Notification Procedures 

Spill Management Team See Section 5.8 – Spill Management Team 
Oil Spill Removal Organization (OSRO) MSRC (See Section 2.4 Notification 

Procedures for details) 
USCG OSRO Classifications for this COTP Zone MMPD, WCD1, WCD2 & WCD3-River 

or Canal, Inland and Ocean - Group V 
Capabilities 

Emergency Services 
(Salvage, Lightering, & Firefighting) 

Resolve Marine Group (See Section 2.5, 
2.6 - Notification Procedures for details) 

Special Requirements 
(Notifications and Reports) 

None 
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Appendix A-5   
COTP Zone:      New York, NY 
Response Level Calculated Based on:  >2500 Bbls Class I-IV 
Geographic Areas of Operations:  River or Canal, Inland and Ocean 
Average Most Probable Discharge:  50 Bbls. 
Maximum Most Probable Discharge:  2500 Bbls. 
Worst Case Discharge:    49,000 Bbls. 
Note: Additional information can be found in section 1.7 “Introduction - Nontank Vessel Response Plan 
Required Response Resource Matrix” 
 
The following Notifications (in case of oil spill of substantial threat of a spill) are specific to this COTP 
Zone: 

AGENCY EMERGENCY NUMBER 
*USCG National Response Center (NRC) (800) 424-8802 

(202) 267-2675 
*USCG Sector New York (Staten Island) (718) 354-4353 

Fax:  (718) 354-4125 
*Environmental Protection Agency Region II (732) 548-8730 

(212) 637-3660 
Fax:  (212) 637-3529 

*New York Department of Environmental Conservation (800) 457-7362 
(518) 457-7362 

*New Jersey Department of Environmental Protection (877) 927-6337 
*Qualified Individual 
Alternate Qualified Individual 

See Section 2.3 – Notification Procedures 

Spill Management Team See Section 5.8 – Spill Management Team 
Oil Spill Removal Organization (OSRO) MSRC (See Section 2.4 Notification 

Procedures for details) 
USCG OSRO Classifications for this COTP Zone MMPD, WCD1, WCD2 & WCD3-River 

or Canal, Inland and Ocean - Group V 
Capabilities 

Emergency Services 
(Salvage, Lightering, & Firefighting) 

Resolve Marine Group (See Section 2.5, 
2.6 - Notification Procedures for details) 

Special Requirements 
(Notifications and Reports) 

None 
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Appendix A-6  
COTP Zone:      Delaware Bay 
Response Level Calculated Based on:  >2500 Bbls Class I-IV 
Geographic Areas of Operations:  River or Canal, Inland and Ocean 
Average Most Probable Discharge:  50 Bbls. 
Maximum Most Probable Discharge:  2500 Bbls. 
Worst Case Discharge:    49,000 Bbls. 
Note: Additional information can be found in section 1.7 “Introduction - Nontank Vessel Response Plan 
Required Response Resource Matrix” 
 
The following Notifications (in case of oil spill of substantial threat of a spill) are specific to this COTP 
Zone: 

AGENCY EMERGENCY NUMBER 
*USCG National Response Center (NRC) (800) 424-8802 

(202) 267-2675 
*USCG Sector Delaware Bay (Philadelphia) (215) 271-4807 

Fax:  (215) 271-4833 
*Environmental Protection Agency Region III 
(Pennsylvania) 

(732) 548-8730 
(212) 637-3660 

*Environmental Protection Agency Region II (New 
Jersey/ New York) 

(732) 548-8730 
(212) 637-3660 
Fax:  (732) 906-6865 

*New Jersey 24 Hours Response/ Department of 
Environmental Protection (NJDEP) 

(877) 927-6337 

*Pennsylvania Department of Environmental Protection 
(DEP) 

(800) 541-2050 
(717) 787-4343 

*Pennsylvania 24 Hours Management Agency (717) 651-2001 
*Delaware Department of Natural Resources & 
Environmental Control Spill Reporting 

(800) 662-8802 
(302) 739-9401 

*Delaware 24 Hours Management Agency (302) 659-3362 
Fax:  (302) 659-6855 

*Qualified Individual 
Alternate Qualified Individual 

See Section 2.3 – Notification Procedures 

Spill Management Team See Section 5.8 – Spill Management Team 
Oil Spill Removal Organization (OSRO) MSRC (See Section 2.4 Notification 

Procedures for details) 
USCG OSRO Classifications for this COTP Zone MMPD, WCD1, WCD2 & WCD3-River 

or Canal, Inland and Ocean - Group V 
Capabilities 

Emergency Services 
(Salvage, Lightering, & Firefighting) 

Resolve Marine Group (See Section 2.5, 
2.6 - Notification Procedures for details) 

Special Requirements 
(Notifications and Reports) 

None 
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Appendix A-7  
COTP Zone:      Baltimore, MD 
Response Level Calculated Based on:  >2500 Bbls Class I-IV 
Geographic Areas of Operations:  River or Canal, Inland and Ocean 
Average Most Probable Discharge:  50 Bbls. 
Maximum Most Probable Discharge:  2500 Bbls. 
Worst Case Discharge:    49,000 Bbls. 
Note: Additional information can be found in section 1.7 “Introduction - Nontank Vessel Response Plan 
Required Response Resource Matrix” 
 
The following Notifications (in case of oil spill of substantial threat of a spill) are specific to this COTP 
Zone: 

AGENCY EMERGENCY NUMBER 
*USCG National Response Center (NRC) (800) 424-8802 

(202) 267-2675 
*USCG Sector Baltimore (410) 576-2561 

(410) 576-2693 
Fax:  (410) 576-2575 

*Command Center (410) 576-2525 
*Environmental Protection Agency Region III  (215) 814-9016 
*Maryland Department of Environment (866) 633-4686 
*Virginia Department of Environmental Quality (800) 468-8892 

(804) 674-2400 
*Virginia Department of 24 Hours Management (800) 468-8892 

Fax:  (804) 674-2419 
*Delaware Department of Natural Resources & 
Environmental Control Spill Reporting 

(800) 662-8802 

*Pennsylvania Department of Environmental Protection 
(DEP) 

(800) 541-2050 
(717) 787-4343 

*District of Columbia Homeland Security 24 Hours 
Management Agency 

(202) 727-6161 

*Qualified Individual 
Alternate Qualified Individual 

See Section 2.3 – Notification Procedures 

Spill Management Team See Section 5.8 – Spill Management Team 
Oil Spill Removal Organization (OSRO) MSRC (See Section 2.4 Notification 

Procedures for details) 
USCG OSRO Classifications for this COTP Zone MMPD, WCD1, WCD2 & WCD3-River 

or Canal, Inland and Ocean - Group V 
Capabilities 

Emergency Services 
(Salvage, Lightering, & Firefighting) 

Resolve Marine Group (See Section 2.5, 
2.6 - Notification Procedures for details) 

Special Requirements 
(Notifications and Reports) 

None 
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Appendix A-8 
COTP Zone:      Hampton Roads, VA 
Response Level Calculated Based on:  >2500 Bbls Class I-IV 
Geographic Areas of Operations:  River or Canal, Inland and Ocean 
Average Most Probable Discharge:  50 Bbls. 
Maximum Most Probable Discharge:  2500 Bbls. 
Worst Case Discharge:    49,000 Bbls. 
Note: Additional information can be found in section 1.7 “Introduction - Nontank Vessel Response Plan 
Required Response Resource Matrix” 
 
The following Notifications (in case of oil spill of substantial threat of a spill) are specific to this COTP 
Zone: 

AGENCY EMERGENCY NUMBER 
*USCG National Response Center (NRC) (800) 424-8802 

(202) 267-2675 
*USCG Sector Hampton Roads (757) 668-5555 

Fax:  (757) 486-8641 
*Environmental Protection Agency Region III  (215) 814-9016 
*Virginia Department of Environmental Quality (800) 468-8892 

Fax:  (804) 674-2419 
*Virginia Department of 24 Hours Services (800) 468-8892 

(804) 674-2400 
*North Carolina Department of Environment (800) 858-0368 

(919) 733-3867 
Fax:  (919) 733-7554 

*Maryland Department of Environment (800) 633-4686 
*Qualified Individual 
Alternate Qualified Individual 

See Section 2.3 – Notification Procedures 

Spill Management Team See Section 5.8 – Spill Management Team 
Oil Spill Removal Organization (OSRO) MSRC (See Section 2.4 Notification 

Procedures for details) 
USCG OSRO Classifications for this COTP Zone MMPD, WCD1, WCD2 & WCD3-River 

or Canal, Inland and Ocean - Group V 
Capabilities 

Emergency Services 
(Salvage, Lightering, & Firefighting) 

Resolve Marine Group (See Section 2.5, 
2.6 - Notification Procedures for details) 

Special Requirements 
(Notifications and Reports) 

None 
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Appendix A-9 
COTP Zone:      North Carolina 
Response Level Calculated Based on:  >2500 Bbls Class I-IV 
Geographic Areas of Operations:  River or Canal, Inland and Ocean 
Average Most Probable Discharge:  50 Bbls. 
Maximum Most Probable Discharge:  2500 Bbls. 
Worst Case Discharge:    49,000 Bbls. 
Note: Additional information can be found in section 1.7 “Introduction - Nontank Vessel Response Plan 
Required Response Resource Matrix” 
 
The following Notifications (in case of oil spill of substantial threat of a spill) are specific to this COTP 
Zone: 

AGENCY EMERGENCY NUMBER 
*USCG National Response Center (NRC) (800) 424-8802 

(202) 267-2675 
*USCG Sector North Carolina (Atlantic Beach) (252) 247-4572 

Fax:  (252) 247-4579 
*Command Center (910) 343-3880 
*Environmental Protection Agency Region IV (404) 562-8700 

Fax:  (404) 562-8701 
*North Carolina 24 Hours Management (800) 858-0368 

(919)733-3867 
*Qualified Individual 
Alternate Qualified Individual 

See Section 2.3 – Notification Procedures 

Spill Management Team See Section 5.8 – Spill Management Team 
Oil Spill Removal Organization (OSRO) MSRC (See Section 2.4 Notification 

Procedures for details) 
USCG OSRO Classifications for this COTP Zone MMPD, WCD1, WCD2 & WCD3-River 

or Canal, Inland and Ocean - Group V 
Capabilities 

Emergency Services 
(Salvage, Lightering, & Firefighting) 

Resolve Marine Group (See Section 2.5, 
2.6 - Notification Procedures for details) 

Special Requirements 
(Notifications and Reports) 

None 
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Appendix A-10   
COTP Zone:      Charleston, SC 
Response Level Calculated Based on:  >2500 Bbls Class I-IV 
Geographic Areas of Operations:  River or Canal, Inland and Ocean 
Average Most Probable Discharge:  50 Bbls. 
Maximum Most Probable Discharge:  2500 Bbls. 
Worst Case Discharge:    49,000 Bbls. 
Note: Additional information can be found in section 1.7 “Introduction - Nontank Vessel Response Plan 
Required Response Resource Matrix” 
 
The following Notifications (in case of oil spill of substantial threat of a spill) are specific to this COTP 
Zone: 

AGENCY EMERGENCY NUMBER 
*USCG National Response Center (NRC) (800) 424-8802 

(202) 267-2675 
*USCG Sector Charleston (843) 740-7050 

Fax:  (843) 740-7086 
*Environmental Protection Agency Region IV (404) 562-8700 

Fax:  (404) 562-8701 
*South Carolina Department of Environmental Control (803) 898-3432 

(803) 253-6488 
(888) 481-0125 
Fax:  (803) 896-4001 

*Georgia 24 Hours Management Agency (404) 656-4863 
(404) 635-7200 
Fax:  (404) 635-7205 

*Qualified Individual 
Alternate Qualified Individual 

See Section 2.3 – Notification Procedures 

Spill Management Team See Section 5.8 – Spill Management Team 
Oil Spill Removal Organization (OSRO) MSRC (See Section 2.4 Notification 

Procedures for details) 
USCG OSRO Classifications for this COTP Zone MMPD, WCD1, WCD2 & WCD3-River 

or Canal, Inland and Ocean - Group V 
Capabilities 

Emergency Services 
(Salvage, Lightering, & Firefighting) 

Resolve Marine Group (See Section 2.5, 
2.6 - Notification Procedures for details) 

Special Requirements 
(Notifications and Reports) 

None 
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Appendix A-11   
COTP Zone:      Savannah, GA 
Response Level Calculated Based on:  >2500 Bbls Class I-IV 
Geographic Areas of Operations:  River or Canal, Inland and Ocean 
Average Most Probable Discharge:  50 Bbls. 
Maximum Most Probable Discharge:  2500 Bbls. 
Worst Case Discharge:    49,000 Bbls. 
Note: Additional information can be found in section 1.7 “Introduction - Nontank Vessel Response Plan 
Required Response Resource Matrix” 
 
The following Notifications (in case of oil spill of substantial threat of a spill) are specific to this COTP 
Zone: 

AGENCY EMERGENCY NUMBER 
*USCG National Response Center (NRC) (800) 424-8802 

(202) 267-2675 
*USCG Marine Safety Unit (MSU) Savannah (912) 652-4353 

(912) 247-0073 
(912) 652-4181 
Fax:  (912) 652-4052 

*Environmental Protection Agency Region IV (404) 562-8700 
Fax:  (404) 562-8701 

*Georgia 24 Hours Management Agency (404) 656-4863 
(404) 635-7200 
Fax:  (404) 635-7205 

*Georgia Department of Natural Resources (800) 241-4113 
*South Carolina Department of Environmental Control (803) 253-6488 

(888) 481-0125 
Fax:  (803) 896-4001 

*Qualified Individual 
Alternate Qualified Individual 

See Section 2.3 – Notification Procedures 

Spill Management Team See Section 5.8 – Spill Management Team 
Oil Spill Removal Organization (OSRO) MSRC (See Section 2.4 Notification 

Procedures for details) 
USCG OSRO Classifications for this COTP Zone MMPD, WCD1, WCD2 & WCD3-River 

or Canal, Inland and Ocean - Group V 
Capabilities 

Emergency Services 
(Salvage, Lightering, & Firefighting) 

Resolve Marine Group (See Section 2.5, 
2.6 - Notification Procedures for details) 

Special Requirements 
(Notifications and Reports) 

None 
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Appendix A-12   
COTP Zone:      Jacksonville, FL 
Response Level Calculated Based on:  >2500 Bbls Class I-IV 
Geographic Areas of Operations:  River or Canal, Inland and Ocean 
Average Most Probable Discharge:  50 Bbls. 
Maximum Most Probable Discharge:  2500 Bbls. 
Worst Case Discharge:    49,000 Bbls. 
Note: Additional information can be found in section 1.7 “Introduction - Nontank Vessel Response Plan 
Required Response Resource Matrix” 
 
The following Notifications (in case of oil spill of substantial threat of a spill) are specific to this COTP 
Zone: 

AGENCY EMERGENCY NUMBER 
*USCG National Response Center (NRC) (800) 424-8802 

(202) 267-2675 
*USCG Sector Jacksonville (904) 564-7500 

(904) 714-7558 
(904) 564-7511/12 
Fax:  (904) 564-7519 

*Environmental Protection Agency Region IV (404) 562-8700 
Fax:  (404) 562-8701 

*Florida 24 Hours Management Agency (800) 320-0519 
(850) 413-9911 
Fax:  (850) 488-7841 

*Georgia 24 Hours Management Agency (404) 635-7200 
*Georgia Department of Natural Resources (404) 656-4863 

(800)241-4113 
Fax:  (404) 635-7205 

*Qualified Individual 
Alternate Qualified Individual 

See Section 2.3 – Notification Procedures 

Spill Management Team See Section 5.8 – Spill Management Team 
Oil Spill Removal Organization (OSRO) MSRC (See Section 2.4 Notification 

Procedures for details) 
USCG OSRO Classifications for this COTP Zone MMPD, WCD1, WCD2 & WCD3-River 

or Canal, Inland and Ocean - Group V 
Capabilities 

Emergency Services 
(Salvage, Lightering, & Firefighting) 

Resolve Marine Group (See Section 2.5, 
2.6 - Notification Procedures for details) 

Special Requirements 
(Notifications and Reports) 

None 
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Appendix A-13   
COTP Zone:      Miami, FL 
Response Level Calculated Based on:  >2500 Bbls Class I-IV 
Geographic Areas of Operations:  River or Canal, Inland and Ocean 
Average Most Probable Discharge:  50 Bbls. 
Maximum Most Probable Discharge:  2500 Bbls. 
Worst Case Discharge:    49,000 Bbls. 
Note: Additional information can be found in section 1.7 “Introduction - Nontank Vessel Response Plan 
Required Response Resource Matrix” 
 
The following Notifications (in case of oil spill of substantial threat of a spill) are specific to this COTP 
Zone: 

AGENCY EMERGENCY NUMBER 
*USCG National Response Center (NRC) (800) 424-8802 

(202) 267-2675 
*USCG Sector Miami (305) 535-4300 

(305) 535-4472 
Fax:  (305) 535-8761 

*Environmental Protection Agency Region IV (404) 562-8700 
Fax:  (404) 562-8701 

*Florida 24 Hours Management Agency (800) 320-0519 
(850) 413-9911 
Fax:  (850) 488-7841 

*Qualified Individual 
Alternate Qualified Individual 

See Section 2.3 – Notification Procedures 

Spill Management Team See Section 5.8 – Spill Management Team 
Oil Spill Removal Organization (OSRO) MSRC (See Section 2.4 Notification 

Procedures for details) 
USCG OSRO Classifications for this COTP Zone MMPD, WCD1, WCD2 & WCD3-River 

or Canal, Inland and Ocean - Group V 
Capabilities 

Emergency Services 
(Salvage, Lightering, & Firefighting) 

Resolve Marine Group (See Section 2.5, 
2.6 - Notification Procedures for details) 

Special Requirements 
(Notifications and Reports) 

None 
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Appendix A-14   
COTP Zone:      Key West, FL 
Response Level Calculated Based on:  >2500 Bbls Class I-IV 
Geographic Areas of Operations:  River or Canal, Inland and Ocean 
Average Most Probable Discharge:  50 Bbls. 
Maximum Most Probable Discharge:  2500 Bbls. 
Worst Case Discharge:    49,000 Bbls. 
Note: Additional information can be found in section 1.7 “Introduction - Nontank Vessel Response Plan 
Required Response Resource Matrix” 
 
The following Notifications (in case of oil spill of substantial threat of a spill) are specific to this COTP 
Zone: 

AGENCY EMERGENCY NUMBER 
*USCG National Response Center (NRC) (800) 424-8802 

(202) 267-2675 
*USCG Sector Key West (305) 292-8809 

(305) 292-8727 
Fax:  (305) 292-8739 

*Environmental Protection Agency Region IV (404) 562-8700 
Fax:  (404) 562-8701 

*Florida 24 Hours Management Agency (800) 320-0519 
(850) 413-9911 
Fax:  (850) 488-7841 

*Qualified Individual 
Alternate Qualified Individual 

See Section 2.3 – Notification Procedures 

Spill Management Team See Section 5.8 – Spill Management Team 
Oil Spill Removal Organization (OSRO) MSRC (See Section 2.4 Notification 

Procedures for details) 
USCG OSRO Classifications for this COTP Zone MMPD, WCD1, WCD2 & WCD3-River 

or Canal, Inland and Ocean - Group V 
Capabilities 

Emergency Services 
(Salvage, Lightering, & Firefighting) 

Resolve Marine Group (See Section 2.5, 
2.6 - Notification Procedures for details) 

Special Requirements 
(Notifications and Reports) 

None 
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Appendix A-15   
COTP Zone:      San Juan, PR 
Response Level Calculated Based on:  >2500 Bbls Class I-IV 
Geographic Areas of Operations:  River or Canal, Inland and Ocean 
Average Most Probable Discharge:  50 Bbls. 
Maximum Most Probable Discharge:  2500 Bbls. 
Worst Case Discharge:    49,000 Bbls. 
Note: Additional information can be found in section 1.7 “Introduction - Nontank Vessel Response Plan 
Required Response Resource Matrix” 
 
The following Notifications (in case of oil spill of substantial threat of a spill) are specific to this COTP 
Zone: 

AGENCY EMERGENCY NUMBER 
*USCG National Response Center (NRC) (800) 424-8802 

(202) 267-2675 
*USCG Sector San Juan (787) 289-2041 

Fax:  (787) 729-6706 
*USCG St. Thomas, Virgin Islands (340) 776-3497 

(787) 289-2041 
*USCG St. Croix, Virgin Islands  (340) 772-5557 

(787) 289-2041 
*Environmental Protection Agency Region II (732) 548-8730 
*Caribbean Environmental Protection Division, San 
Juan 

(787) 977-5870 

*Division of Environmental Protection St. Thomas, VI (877) 251-4575 
*Division of Environmental Protection St. Croix, VI (340) 773-1082 
*Department of Natural Resources, Puerto Rico (787) 999-2200 

(787) 999-8384 
*Department of Natural Resources, Virgin Islands (340) 767-3320 
*Environmental Quality Board, San Juan (787) 767-8031 
*Civil Defense – 24 HR Response Management Agency (787) 724-0124 
*Qualified Individual 
Alternate Qualified Individual 

See Section 2.3 – Notification Procedures 

Spill Management Team See Section 5.8 – Spill Management Team 
Oil Spill Removal Organization (OSRO) MSRC (See Section 2.4 Notification 

Procedures for details) 
USCG OSRO Classifications for this COTP Zone MMPD, WCD1, WCD2 & WCD3-River 

or Canal, Inland and Ocean - Group V 
Capabilities 

Emergency Services 
(Salvage, Lightering, & Firefighting) 

Resolve Marine Group (See Section 2.5, 
2.6 - Notification Procedures for details) 

Special Requirements 
(Notifications and Reports) 

None 
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Appendix A-16   
COTP Zone:      St. Petersburg, FL 
Response Level Calculated Based on:  >2500 Bbls Class I-IV 
Geographic Areas of Operations:  River or Canal, Inland and Ocean 
Average Most Probable Discharge:  50 Bbls. 
Maximum Most Probable Discharge:  2500 Bbls. 
Worst Case Discharge:    49,000 Bbls. 
Note: Additional information can be found in section 1.7 “Introduction - Nontank Vessel Response Plan 
Required Response Resource Matrix” 
 
The following Notifications (in case of oil spill of substantial threat of a spill) are specific to this COTP 
Zone: 
 

AGENCY EMERGENCY NUMBER 
*USCG National Response Center (NRC) (800) 424-8802 

(202) 267-2675 
*USCG Sector St. Petersburg (727) 824-7506 

Fax:  (727) 824-7610 
*Environmental Protection Agency Region IV (404) 562-8700 

Fax:  (404) 562-8701 
*Florida 24 Hours Management Agency (800) 320-0519 

(850) 413-9911 
Fax:  (850) 488-7841 

*Qualified Individual 
Alternate Qualified Individual 

See Section 2.3 – Notification Procedures 

Spill Management Team See Section 5.8 – Spill Management Team 
Oil Spill Removal Organization (OSRO) MSRC (See Section 2.4 Notification 

Procedures for details) 
USCG OSRO Classifications for this COTP Zone MMPD, WCD1, WCD2 & WCD3-River 

or Canal, Inland and Ocean - Group V 
Capabilities 

Emergency Services 
(Salvage, Lightering, & Firefighting) 

Resolve Marine Group (See Section 2.5, 
2.6 - Notification Procedures for details) 

Special Requirements 
(Notifications and Reports) 

None 
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Appendix A-17   
COTP Zone:      Mobile, AL 
Response Level Calculated Based on:  >2500 Bbls Class I-IV 
Geographic Areas of Operations:  River or Canal, Inland and Ocean 
Average Most Probable Discharge:  50 Bbls. 
Maximum Most Probable Discharge:  2500 Bbls. 
Worst Case Discharge:    49,000 Bbls. 
Note: Additional information can be found in section 1.7 “Introduction - Nontank Vessel Response Plan 
Required Response Resource Matrix” 
 
The following Notifications (in case of oil spill of substantial threat of a spill) are specific to this COTP 
Zone: 

AGENCY EMERGENCY NUMBER 
*USCG National Response Center (NRC) (800) 424-8802 

(202) 267-2675 
*USCG Sector Mobile (251) 441-5720 

(251) 441-6211 
Fax:  (241) 441-6216 

*Environmental Protection Agency Region IV (404) 562-8700 
Fax:  (404) 562-8701 

*Alabama 24 Hours Management Agency (800) 843-0699 
Fax:  (205) 280-2495 

*Alabama Department of Environmental Management (251) 450-3400 
*Florida 24 Hours Management Agency (800) 320-0519 

(850) 413-9911 
Fax:  (850) 488-7841 

*Mississippi 24 Hours Emergency Response (800) 222-6362 
*Mississippi Department of Environmental Quality (601) 961-6362 

Fax:  (601) 961-5742 
*Qualified Individual 
Alternate Qualified Individual 

See Section 2.3 – Notification Procedures 

Spill Management Team See Section 5.8 – Spill Management Team 
Oil Spill Removal Organization (OSRO) MSRC (See Section 2.4 Notification 

Procedures for details) 
USCG OSRO Classifications for this COTP Zone MMPD, WCD1, WCD2 & WCD3-River 

or Canal, Inland and Ocean - Group V 
Capabilities 

Emergency Services 
(Salvage, Lightering, & Firefighting) 

Resolve Marine Group (See Section 2.5, 
2.6 - Notification Procedures for details) 

Special Requirements 
(Notifications and Reports) 

None 
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Appendix A-18   
COTP Zone:      New Orleans, LA 
Response Level Calculated Based on:  >2500 Bbls Class I-IV 
Geographic Areas of Operations:  River or Canal, Inland and Ocean 
Average Most Probable Discharge:  50 Bbls. 
Maximum Most Probable Discharge:  2500 Bbls. 
Worst Case Discharge:    49,000 Bbls. 
Note: Additional information can be found in section 1.7 “Introduction - Nontank Vessel Response Plan 
Required Response Resource Matrix” 
 
The following Notifications (in case of oil spill of substantial threat of a spill) are specific to this COTP 
Zone: 

AGENCY EMERGENCY NUMBER 
*USCG National Response Center (NRC) (800) 424-8802 

(202) 267-2675 
*USCG Sector New Orleans (504) 365-2200 

(504) 365-2544 
Fax:  (504) 846-5919 

*Environmental Protection Agency Region VI (866) 372-7745 
Fax:  (214) 665-9718 

*Louisiana One Call Number – Office of State Police (225) 925-6595 
Fax:  (225) 922-4048 

*Louisiana Office of 24 Hours Preparedness (225) 925-7500 
*Louisiana Department of Environmental Services Spill 
Notification Hotline 

(225) 219-3640 
(888) 763-5424 

*Mississippi 24 Hours Emergency Response (800) 222-6362 
*Mississippi Department of Environmental Quality (601) 961-5171 

Fax:  (601) 961-5741 
*Qualified Individual 
Alternate Qualified Individual 

See Section 2.3 – Notification Procedures 

Spill Management Team See Section 5.8 – Spill Management Team 
Oil Spill Removal Organization (OSRO) MSRC (See Section 2.4 Notification 

Procedures for details) 
USCG OSRO Classifications for this COTP Zone MMPD, WCD1, WCD2 & WCD3-River 

or Canal, Inland and Ocean - Group V 
Capabilities 

Emergency Services 
(Salvage, Lightering, & Firefighting) 

Resolve Marine Group (See Section 2.5, 
2.6 - Notification Procedures for details) 

Special Requirements 
(Notifications and Reports) 

None 
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Appendix A-19   
COTP Zone:      Morgan City, LA 
Response Level Calculated Based on:  >2500 Bbls Class I-IV 
Geographic Areas of Operations:  River or Canal, Inland and Ocean 
Average Most Probable Discharge:  50 Bbls. 
Maximum Most Probable Discharge:  2500 Bbls. 
Worst Case Discharge:    49,000 Bbls. 
Note: Additional information can be found in section 1.7 “Introduction - Nontank Vessel Response Plan 
Required Response Resource Matrix” 
 
The following Notifications (in case of oil spill of substantial threat of a spill) are specific to this COTP 
Zone: 
 

AGENCY EMERGENCY NUMBER 
*USCG National Response Center (NRC) (800) 424-8802 

(202) 267-2675 
*USCG Marine Safety Unit (MSU) Morgan City (985) 380-5320 

(985) 380-5320 
Fax:  (985) 385-1687 

*Environmental Protection Agency Region VI (866) 372-7745 
Fax:  (214) 665-9718 

*Louisiana One Call Number – Office of State Police (225) 925-6595 
Fax:  (225) 922-1588 

*Louisiana Office of 24 Hours Preparedness (225) 925-7500 
*Louisiana Department of Environmental Services Spill 
Notification Hotline 

(225) 219-3640 
(225) 925-6595 

*Qualified Individual 
Alternate Qualified Individual 

See Section 2.3 – Notification Procedures 

Spill Management Team See Section 5.8 – Spill Management Team 
Oil Spill Removal Organization (OSRO) MSRC (See Section 2.4 Notification 

Procedures for details) 
USCG OSRO Classifications for this COTP Zone MMPD, WCD1, WCD2 & WCD3-River 

or Canal, Inland and Ocean - Group V 
Capabilities 

Emergency Services 
(Salvage, Lightering, & Firefighting) 

Resolve Marine Group (See Section 2.5, 
2.6 - Notification Procedures for details) 

Special Requirements 
(Notifications and Reports) 

None 
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Appendix A-20 
COTP Zone:      Port Arthur, TX 
Response Level Calculated Based on:  >2500 Bbls Class I-IV 
Geographic Areas of Operations:  River or Canal, Inland and Ocean 
Average Most Probable Discharge:  50 Bbls. 
Maximum Most Probable Discharge:  2500 Bbls. 
Worst Case Discharge:    49,000 Bbls. 
Note: Additional information can be found in section 1.7 “Introduction - Nontank Vessel Response Plan 
Required Response Resource Matrix” 
 
The following Notifications (in case of oil spill of substantial threat of a spill) are specific to this COTP 
Zone: 
 

AGENCY EMERGENCY NUMBER 
*USCG National Response Center (NRC) (800) 424-8802 

(202) 267-2675 
*USCG Marine Safety Unit (MSU) Port Arthur (409) 723-6500/09 

(409) 719-5000 
Fax:  (409) 723-6534 

*Environmental Protection Agency Region VI (866) 372-7745 
Fax:  (214) 665-9718 

*Texas General Land Office – Oil Spill Hotline  
(For All Texas ports and Territorial Waters) 

(800) 832-8224 
(813) 248-0585 
Fax:  (813) 248-0581 

*Louisiana One Call Number – Office of State Police (225) 925-6595 
Fax:  (225) 922-1588 

*Louisiana Office of 24 Hours Preparedness (225) 925-7500 
*Louisiana Department of Environmental Services Spill 
Notification Hotline 

(225) 219-3640 
(225) 925-6595 

*Qualified Individual 
Alternate Qualified Individual 

See Section 2.3 – Notification Procedures 

Spill Management Team See Section 5.8 – Spill Management Team 
Oil Spill Removal Organization (OSRO) MSRC (See Section 2.4 Notification 

Procedures for details) 
USCG OSRO Classifications for this COTP Zone MMPD, WCD1, WCD2 & WCD3-River 

or Canal, Inland and Ocean - Group V 
Capabilities 

Emergency Services 
(Salvage, Lightering, & Firefighting) 

Resolve Marine Group (See Section 2.5, 
2.6 - Notification Procedures for details) 

Special Requirements 
(Notifications and Reports) 

None 
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Appendix A-21 
COTP Zone:      Houston – Galveston, TX  
Response Level Calculated Based on:  >2500 Bbls Class I-IV 
Geographic Areas of Operations:  River or Canal, Inland and Ocean 
Average Most Probable Discharge:  50 Bbls. 
Maximum Most Probable Discharge:  2500 Bbls. 
Worst Case Discharge:    49,000 Bbls. 
Note: Additional information can be found in section 1.7 “Introduction - Nontank Vessel Response Plan 
Required Response Resource Matrix” 
 
The following Notifications (in case of oil spill of substantial threat of a spill) are specific to this COTP 
Zone: 

AGENCY EMERGENCY NUMBER 
*USCG National Response Center (NRC) (800) 424-8802 

(202) 267-2675 
*USCG Sector Houston – Galveston (713) 671-5100 

(713) 671-5133 
Fax:  (713) 671-5185 

*Environmental Protection Agency Region VI (866) 372-7745 
Fax:  (214) 665-9718 

*Texas General Land Office – Oil Spill Hotline  
(For All Texas ports and Territorial Waters) 

(800) 832-8224 
(813) 248-0585 
Fax:  (813) 248-0581 

*Louisiana One Call Number – Office of State Police (225) 925-6595 
Fax:  (225) 922-1588 

*Louisiana Office of 24 Hours Preparedness (225) 925-7500 
*Louisiana Department of Environmental Services Spill 
Notification Hotline 

(225) 219-3640 
(225) 925-6595 

*Qualified Individual 
Alternate Qualified Individual 

See Section 2.3 – Notification Procedures 

Spill Management Team See Section 5.8 – Spill Management Team 
Oil Spill Removal Organization (OSRO) MSRC (See Section 2.4 Notification 

Procedures for details) 
USCG OSRO Classifications for this COTP Zone MMPD, WCD1, WCD2 & WCD3-River 

or Canal, Inland and Ocean - Group V 
Capabilities 

Emergency Services 
(Salvage, Lightering, & Firefighting) 

Resolve Marine Group (See Section 2.5, 
2.6 - Notification Procedures for details) 

Special Requirements 
(Notifications and Reports) 

None 
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Appendix A-22   
COTP Zone:      Corpus Christi, TX 
Response Level Calculated Based on:  >2500 Bbls Class I-IV 
Geographic Areas of Operations:  River or Canal, Inland and Ocean 
Average Most Probable Discharge:  50 Bbls. 
Maximum Most Probable Discharge:  2500 Bbls. 
Worst Case Discharge:    49,000 Bbls. 
Note: Additional information can be found in section 1.7 “Introduction - Nontank Vessel Response Plan 
Required Response Resource Matrix” 
 
The following Notifications (in case of oil spill of substantial threat of a spill) are specific to this COTP 
Zone: 
 

AGENCY EMERGENCY NUMBER 
*USCG National Response Center (NRC) (800) 424-8802 

(202) 267-2675 
*USCG Sector Corpus Christi (361) 939-6393/49 

(361) 939-6349/93 
Fax:  (361) 939-6240 

*Environmental Protection Agency Region VI (866) 372-7745 
Fax:  (214) 665-9718 

*Texas General Land Office – Oil Spill Hotline  
(For All Texas ports and Territorial Waters) 

(800) 832-8224 
(813) 248-0585 
Fax:  (813) 248-0581 

*Qualified Individual 
Alternate Qualified Individual 

See Section 2.3 – Notification Procedures 

Spill Management Team See Section 5.8 – Spill Management Team 
Oil Spill Removal Organization (OSRO) MSRC (See Section 2.4 Notification 

Procedures for details) 
USCG OSRO Classifications for this COTP Zone MMPD, WCD1, WCD2 & WCD3-River 

or Canal, Inland and Ocean - Group V 
Capabilities 

Emergency Services 
(Salvage, Lightering, & Firefighting) 

Resolve Marine Group (See Section 2.5, 
2.6 - Notification Procedures for details) 

Special Requirements 
(Notifications and Reports) 

None 
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Appendix A-23 
COTP Zone:      San Diego, CA 
Response Level Calculated Based on:  >2500 Bbls Class I-IV 
Geographic Areas of Operations:  River or Canal, Inland and Ocean 
Average Most Probable Discharge:  50 Bbls. 
Maximum Most Probable Discharge:  2500 Bbls. 
Worst Case Discharge:    49,000 Bbls. 
Note: Additional information can be found in section 1.7 “Introduction - Nontank Vessel Response Plan 
Required Response Resource Matrix” 
 
The following Notifications (in case of oil spill of substantial threat of a spill) are specific to this COTP 
Zone: 
 

AGENCY EMERGENCY NUMBER 
*USCG National Response Center (NRC) (800) 424-8802 

(202) 267-2675 
*USCG Sector San Diego (619) 278-7033 

(619) 295-3121 
Fax:  (619) 278-7035 

*Environmental Protection Agency Region IX (800) 300-2193 
*California Emergency Management Agency (800) 852-7550 

(916) 845-8510 
Fax:  (916) 845-8511 

*Office of Spill Prevention & Response (800) 645-7911 
Fax:  (916) 324-8829 

*O.E.S. San Diego (858) 565-3490 
*Qualified Individual 
Alternate Qualified Individual 

See Section 2.3 – Notification Procedures 

Spill Management Team See Section 5.8 – Spill Management Team 
Oil Spill Removal Organization (OSRO) MSRC (See Section 2.4 Notification 

Procedures for details) 
USCG OSRO Classifications for this COTP Zone MMPD, WCD1, WCD2 & WCD3-River 

or Canal, Inland and Ocean - Group V 
Capabilities 

Emergency Services 
(Salvage, Lightering, & Firefighting) 

Resolve Marine Group (See Section 2.5, 
2.6 - Notification Procedures for details) 

Special Requirements 
(Notifications and Reports) 
The responsible party shall submit a post-spill review, 
including methods to review both the effectiveness of the 
contingency plan and the need for plan amendments.  The 
review shall be submitted to the Administrator within 90 
days following the spill. 

Department of Fish & Game 
Office of Oil Spill Prevention and 
Response 
P.O. Box 944209 
Sacramento, CA 94244-2090 
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Appendix A-24 
COTP Zone:      Los Angles/Long Beach, CA 
Response Level Calculated Based on:  >2500 Bbls Class I-IV 
Geographic Areas of Operations:  River or Canal, Inland and Ocean 
Average Most Probable Discharge:  50 Bbls. 
Maximum Most Probable Discharge:  2500 Bbls. 
Worst Case Discharge:    49,000 Bbls. 
Note: Additional information can be found in section 1.7 “Introduction - Nontank Vessel Response Plan 
Required Response Resource Matrix” 
 
The following Notifications (in case of oil spill of substantial threat of a spill) are specific to this COTP 
Zone: 

AGENCY EMERGENCY NUMBER 
*USCG National Response Center (NRC) (800) 424-8802 

(202) 267-2675 
*USCG Sector Los Angeles – Long Beach (310) 521-3600 

(800) 221-8724 
Fax:  (310) 521-3639 

*Environmental Protection Agency Region IX (800) 300-2193 
*California Emergency Management Agency (800) 852-7550 

(916) 445-9338 
*Office of Spill Prevention & Response (800) 645-7911 
*O.E.S. Los Angeles County 
 

Duty Officer: 

(323) 980-2260 
(323) 980-2261 
(323) 459-3779 

*Qualified Individual 
Alternate Qualified Individual 

See Section 2.3 – Notification Procedures 

Spill Management Team See Section 5.8 – Spill Management Team 
Oil Spill Removal Organization (OSRO) MSRC (See Section 2.4 Notification 

Procedures for details) 
USCG OSRO Classifications for this COTP Zone MMPD, WCD1, WCD2 & WCD3-River 

or Canal, Inland and Ocean - Group V 
Capabilities 

Emergency Services 
(Salvage, Lightering, & Firefighting) 

Resolve Marine Group (See Section 2.5, 
2.6 - Notification Procedures for details) 

Special Requirements 
(Notifications and Reports) 
The responsible party shall submit a post-spill review, 
including methods to review both the effectiveness of the 
contingency plan and the need for plan amendments.  The 
review shall be submitted to the Administrator within 90 
days following the spill. 

Department of Fish & Game 
Office of Oil Spill Prevention and 
Response 
P.O. Box 944209 
Sacramento, CA 94244-2090 
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Appendix A-25 
COTP Zone:      San Francisco, CA  
Response Level Calculated Based on:  >2500 Bbls Class I-IV 
Geographic Areas of Operations:  River or Canal, Inland and Ocean 
Average Most Probable Discharge:  50 Bbls. 
Maximum Most Probable Discharge:  2500 Bbls. 
Worst Case Discharge:    49,000 Bbls. 
Note: Additional information can be found in section 1.7 “Introduction - Nontank Vessel Response Plan 
Required Response Resource Matrix” 
 
The following Notifications (in case of oil spill of substantial threat of a spill) are specific to this COTP 
Zone: 
 

AGENCY EMERGENCY NUMBER 
*USCG National Response Center (NRC) (800) 424-8802 

(202) 267-2675 
*USCG Sector San Francisco (415) 399-3547 

(415) 556-2103 
Fax:  (415) 399-3521 

*Environmental Protection Agency Region IX (800) 300-2193 
*California Emergency Management Agency (800) 852-7550 

(916) 845-8510 
*Office of Spill Prevention & Response (800) 852-7550 
*O.E.S. San Francisco County 

Duty Officer: 
(415) 558-2700 
(415) 327-0543 

*Qualified Individual 
Alternate Qualified Individual 

See Section 2.3 – Notification Procedures 

Spill Management Team See Section 5.8 – Spill Management Team 
Oil Spill Removal Organization (OSRO) MSRC (See Section 2.4 Notification 

Procedures for details) 
USCG OSRO Classifications for this COTP Zone MMPD, WCD1, WCD2 & WCD3-River 

or Canal, Inland and Ocean - Group V 
Capabilities 

Emergency Services 
(Salvage, Lightering, & Firefighting) 

Resolve Marine Group (See Section 2.5, 
2.6 - Notification Procedures for details) 

Special Requirements 
(Notifications and Reports) 
The responsible party shall submit a post-spill review, 
including methods to review both the effectiveness of the 
contingency plan and the need for plan amendments.  The 
review shall be submitted to the Administrator within 90 
days following the spill. 

Department of Fish & Game 
Office of Oil Spill Prevention and 
Response 
P.O. Box 944209 
Sacramento, CA 94244-2090 
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Appendix A-26 
COTP Zone:      Columbia River, OR 
Response Level Calculated Based on:  >2500 Bbls Class I-IV 
Geographic Areas of Operations:  River or Canal, Inland and Ocean 
Average Most Probable Discharge:  50 Bbls. 
Maximum Most Probable Discharge:  2500 Bbls. 
Worst Case Discharge:    49,000 Bbls. 
Note: Additional information can be found in section 1.7 “Introduction - Nontank Vessel Response Plan 
Required Response Resource Matrix” 
 
The following Notifications (in case of oil spill of substantial threat of a spill) are specific to this COTP 
Zone: 

AGENCY EMERGENCY NUMBER 
*USCG National Response Center (NRC) (800) 424-8802 

(202) 267-2675 
*USCG Sector Columbia River (503) 240-9310 

Fax:  (503) 240-9302 
*Environmental Protection Agency Region X (206) 553-1263 
*Oregan Department of Environmental Quality 24 
Hours Management Division 

(800) 452-0311 
(503) 378-6377 

*Washington State 24 Hours Management Division 
(WEMD) 

(800) 258-5990 
(800) OILS-911 
(253) 912-4901 
Fax:  (253) 512-7203 

*Washington State Department of Ecology 
Central Region 
Eastern Region 

Northwest Region 
Southwest Region 

 
(509) 575-2490 
(509) 329-3400 
(425) 649-7000 
(360) 407-6300 

*Qualified Individual 
Alternate Qualified Individual 

See Section 2.3 – Notification Procedures 

Spill Management Team See Section 5.8 – Spill Management Team 
Oil Spill Removal Organization (OSRO) MSRC (See Section 2.4 Notification 

Procedures for details) 
USCG OSRO Classifications for this COTP Zone MMPD, WCD1, WCD2 & WCD3-River 

or Canal, Inland and Ocean - Group V 
Capabilities 

Emergency Services 
(Salvage, Lightering, & Firefighting) 

Resolve Marine Group (See Section 2.5, 
2.6 - Notification Procedures for details) 

Special Requirements 
(Notifications and Reports) 
All vessels must enroll with Marine Fire & Safety Assoc 
(MFSA) for trip coverage (Arrange via local agent). 
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Appendix A-27  
COTP Zone:      Puget Sound, WA 
Response Level Calculated Based on:  >2500 Bbls Class I-IV 
Geographic Areas of Operations:  River or Canal, Inland and Ocean 
Average Most Probable Discharge:  50 Bbls. 
Maximum Most Probable Discharge:  2500 Bbls. 
Worst Case Discharge:    49,000 Bbls. 
Note: Additional information can be found in section 1.7 “Introduction - Nontank Vessel Response Plan 
Required Response Resource Matrix” 
The following Notifications (in case of oil spill of substantial threat of a spill) are specific to this COTP 
Zone: 

AGENCY EMERGENCY NUMBER 
*USCG National Response Center (NRC) (800) 424-8802 

(202) 267-2675 
*USCG Sector Seattle (206) 217-6200 

(206) 217-6001 
Fax:  (206) 217-6345 

*Environmental Protection Agency Region X (206) 553-1200 
Fax:  (206) 553-0124 

*Canadian Coast Guard Regional Marine 24 Hours 
Operations 

(604) 666-6011 
Fax: (604) 666-8453 

*Washington State 24 Hours Management Division 
(WEMD) 

(800) 258-5990 
(800) OILS-911 
(253) 912-4901 
Fax:  (253) 512-7203 

*Washington State Department of Ecology (425) 649-7000 
Fax:  (425) 649-7098 

*Washington State Department of Ecology 
Central Region 
Eastern Region 

Northwest Region 
Southwest Region 

 
(509) 575-2490 
(509) 329-3400 
(425) 649-7000 
(360) 407-6300 

*Seattle 24 Hours Management Tacoma (206) 233-5076 
(253) 798-7470 
Fax:  (253) 798-3307 

*Qualified Individual 
Alternate Qualified Individual 

See Section 2.3 – Notification Procedures 

Spill Management Team See Section 5.8 – Spill Management Team 
Oil Spill Removal Organization (OSRO) MSRC (See Section 2.4 Notification 

Procedures for details) 
USCG OSRO Classifications for this COTP Zone MMPD, WCD1, WCD2 & WCD3-River 

or Canal, Inland and Ocean - Group V 
Capabilities 
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Emergency Services 
(Salvage, Lightering, & Firefighting) 

Resolve Marine Group (See Section 2.5, 
2.6 - Notification Procedures for details) 

Special Requirements 
(Notifications and Reports) 
All Vessels must enroll with the Washington State Maritime 
Cooperative (WSMC) for trip coverage.  
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Appendix A-28 
COTP Zone:      Honolulu, HI 
Response Level Calculated Based on:  >2500 Bbls Class I-IV 
Geographic Areas of Operations:  River or Canal, Inland and Ocean 
Average Most Probable Discharge:  50 Bbls. 
Maximum Most Probable Discharge:  2500 Bbls. 
Worst Case Discharge:    49,000 Bbls. 
Note: Additional information can be found in section 1.7 “Introduction - Nontank Vessel Response Plan 
Required Response Resource Matrix” 
 
The following Notifications (in case of oil spill of substantial threat of a spill) are specific to this COTP 
Zone: 

AGENCY EMERGENCY NUMBER 
*USCG National Response Center (NRC) (800) 424-8802 

(202) 267-2675 
*USCG Sector Honolulu (808) 842-2640 

(808) 842-2600 
Fax:  (808) 842-2624 

*Environmental Protection Agency Region IX (800) 300-2193 
Fax:  (415) 947-3518 

*Environmental Protection Agency Pacific Island 
Contact Office 

(808) 541-2710 
(808) 541-2712 

*Hazard Evaluation & 24 Hours Response Oil Spill 
Reporting 

(808) 586-4249 
(808) 247-2191 
Fax:  (808) 586-7537 

*Hawaii Civil Defense (808) 935-0031 
Fax:  (808) 935-3311 

*Qualified Individual 
Alternate Qualified Individual 

See Section 2.3 – Notification Procedures 

Spill Management Team See Section 5.8 – Spill Management Team 
Oil Spill Removal Organization (OSRO) MSRC and Clean Islands Council (See 

Section 2.4 Notification Procedures for 
details) 

USCG OSRO Classifications for this COTP Zone MMPD, WCD1, WCD2 & WCD3-River 
or Canal, Inland and Ocean - Group V 
Capabilities 

Emergency Services 
(Salvage, Lightering, & Firefighting) 

Resolve Marine Group (See Section 2.5, 
2.6 - Notification Procedures for details) 

Special Requirements 
(Notifications and Reports) 

None 
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Appendix A-29 
COTP Zone:      Anchorage, AK 
Response Level Calculated Based on:  >2500 Bbls Class I-IV 
Geographic Areas of Operations:  River or Canal, Inland and Ocean 
Average Most Probable Discharge:  50 Bbls. 
Maximum Most Probable Discharge:  2500 Bbls. 
Worst Case Discharge:    49,000 Bbls. 
Note: Additional information can be found in section 1.7 “Introduction - Nontank Vessel Response Plan 
Required Response Resource Matrix” 
 
The following Notifications (in case of oil spill of substantial threat of a spill) are specific to this COTP 
Zone: 

AGENCY EMERGENCY NUMBER 
*USCG National Response Center (NRC) (800) 424-8802 

(202) 267-2675 
*USCG Sector Anchorage (907) 428-4100 

(907) 428-4200 
Fax:  (907) 428-4100 

*Environmental Protection Agency Region X (206) 553-1200 
Fax:  (206) 553-0124 

*Hazard Evaluation & 24 Hours Response Oil Spill 
Reporting 

(800) 478-9300 
(907) 269-3063 
Fax:  (907) 269-7648 

*Qualified Individual 
Alternate Qualified Individual 

O’Brien’s 
281-606-4818 

Spill Management Team O’Brien’s 
281-606-4818 

Oil Spill Removal Organization (OSRO) The NETWORK 
USCG OSRO Classifications for this COTP Zone MMPD, WCD1, WCD2 & WCD3-River 

or Canal, Inland and Ocean - Group V 
Capabilities 

Emergency Services 
(Salvage, Lightering, & Firefighting) 

Resolve Marine Group (See Section 2.5, 
2.6 - Notification Procedures for details) 

Special Requirements 
(Notifications and Reports) 

Refer to Alaska Contingency Plan and 
Incident Management Team 
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Appendix A-30 
COTP Zone:      Juneau, AK 
Response Level Calculated Based on:  >2500 Bbls Class I-IV 
Geographic Areas of Operations:  River or Canal, Inland and Ocean 
Average Most Probable Discharge:  50 Bbls. 
Maximum Most Probable Discharge:  2500 Bbls. 
Worst Case Discharge:    49,000 Bbls. 
Note: Additional information can be found in section 1.7 “Introduction - Nontank Vessel Response Plan 
Required Response Resource Matrix” 
 
The following Notifications (in case of oil spill of substantial threat of a spill) are specific to this COTP 
Zone: 
 

AGENCY EMERGENCY NUMBER 
*USCG National Response Center (NRC) (800) 424-8802 

(202) 267-2675 
*USCG Sector Juneau (907) 463-2980 

(907) 463-2450 
Fax:  (907) 463-2485 

*Environmental Protection Agency Region X (206) 553-1200 
Fax:  (206) 553-0124 

*Hazard Evaluation & 24 Hours Response Oil Spill 
Reporting 

(800) 478-9300 
(907) 465-5340 
Fax: (907) 465-5245 

*Qualified Individual 
Alternate Qualified Individual 

O’Brien’s 
281-606-4818 

Spill Management Team O’Brien’s 
281-606-4818 

Oil Spill Removal Organization (OSRO) Southeast Alaska Petroleum Response 
Organization (SEAPRO) 

USCG OSRO Classifications for this COTP Zone MMPD, WCD1, WCD2 & WCD3-River 
or Canal, Inland and Ocean - Group V 
Capabilities 

Emergency Services 
(Salvage, Lightering, & Firefighting) 

Resolve Marine Group (See Section 2.5, 
2.6 - Notification Procedures for details) 

Special Requirements 
(Notifications and Reports) 

Refer to Alaska Contingency Plan and 
Incident Management Team 
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Appendix A-31 
COTP Zone:      Valdez, AK 
Response Level Calculated Based on:  >2500 Bbls Class I-IV 
Geographic Areas of Operations:  River or Canal, Inland and Ocean 
Average Most Probable Discharge:  50 Bbls. 
Maximum Most Probable Discharge:  2500 Bbls. 
Worst Case Discharge:    49,000 Bbls. 
Note: Additional information can be found in section 1.7 “Introduction - Nontank Vessel Response Plan 
Required Response Resource Matrix” 
 
The following Notifications (in case of oil spill of substantial threat of a spill) are specific to this COTP 

AGENCY EMERGENCY NUMBER 
*USCG National Response Center (NRC) (800) 424-8802 

(202) 267-2675 
*USCG Sector Juneau (907) 463-2980 

(907) 463-2450 
Fax:  (907) 463-2485 

*Environmental Protection Agency Region X (206) 553-1200 
Fax:  (206) 553-0124 

*Hazard Evaluation & 24 Hours Response Oil Spill 
Reporting 

(800) 478-9300 
(907) 465-5340 
Fax: (907) 465-5245 

*Qualified Individual 
Alternate Qualified Individual 

O’Brien’s 
281-606-4818 

Spill Management Team O’Brien’s 
281-606-4818 

Oil Spill Removal Organization (OSRO) The NETWORK 
USCG OSRO Classifications for this COTP Zone MMPD, WCD1, WCD2 & WCD3-River 

or Canal, Inland and Ocean - Group V 
Capabilities 

Emergency Services 
(Salvage, Lightering, & Firefighting) 

Resolve Marine Group (See Section 2.5, 
2.6 - Notification Procedures for details) 

Special Requirements 
(Notifications and Reports) 

Refer to Alaska Contingency Plan and 
Incident Management Team 
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APPENDIX B 
 

Vessel General Arrangements, Tank Plans, Mid-ships Section Plan, Cargo and Fuel Piping 
Diagrams are located on the vessel’s Navigation Bridge. 
 
Damage stability data can be found in the vessel’s Trim and Stability Booklet located on 
the vessel’s Navigation Bridge. 
 
Tank Tables for each class of vessels are listed on the following pages.   
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A B C D E F G H I J K L M N O

Ballast Potable Water NLS (Gal.) Methanol (Bbl.) Dry Bulk (cu ft) Fuel Oil (Gal.)

Fuel Oil D/T 

(Gal.) LM (Bbl.) L/M (Gal.) Misc (Gal.) Total (Gal.) WCD (Bbl.) MMPD (Bbl.)

190 BRIGADOON 234577 54562 0 0 7000 85045 5778 3590 150780 9641 251244 5982 598

190 CROSSFIRE 234577 54572 0 0 7000 121837 5778 2714 113988 10204 251807 5995 600

190 DAKOTA 234577 54572 0 0 7000 121837 5778 2714 113988 10204 251807 5995 600

190 SUPER H 234565 54572 0 0 7000 85261 5778 3590 150780 9838 251657 5992 599

190 THUNDERFOOT 174616 54572 0 0 7000 293501 5780 0 0 9641 308922 7355 736

200 BEAUFORT 255194 32439 0 0 8000 95796 18264 4122 173124 21788 308972 7356 736

200 DOUGLAS 255194 32439 0 0 8000 95736 18324 4122 173124 21788 308972 7356 736

200 NOME 255194 32439 0 0 8000 95736 18324 4122 173124 21788 308972 7356 736

200 HAWKE 255194 32439 173124 0 0 95796 18264 0 0 143294 257354 6127 613

220 EXPLORER 110403 27842 0 0 8136 88072 22280 3056 128352 10684 249388 5938 594

220 VOYAGER 110497 27842 0 0 8124 88072 22280 3056 128352 10684 249388 5938 594

220 PIONEER 114824 27842 0 0 8124 112972 9430 3056 128352 13541 264295 6293 629

240 CORNERSTONE 248232 48628 0 0 8400 151524 5780 6284 263928 7992 429224 10220 1022

240 DEEPWATER 266343 51480 0 0 8400 140227 5780 6284 263928 7992 417927 9951 995

240AHTS NAVEGANTE 299622 76613 0 0 8066 472457 12176 4448 186816 14789 686238 16339 1634

240 SAYLOR 300812 75540 0 0 8066 475015 12635 4068 170856 16785 675291 16078 1608

240ED BLUEWATER 370632 30852 0 0 6240 99126 15022 8270 347340 9526 471014 11215 1121

240ED GEMSTONE 370632 30852 0 0 6240 99126 15022 8270 347340 9526 471014 11215 1121

240ED GREYSTONE 370632 30852 0 0 6240 99126 15022 8270 347340 9526 471014 11215 1121

240ED SILVERSTAR 370320 30852 0 0 6240 107654 6570 8270 347340 9526 471090 11216 1122

240ED LODE STAR 370271 30852 0 0 6240 107654 6568 8271 347382 10280 471884 11235 1124

240ED NORTH STAR 370271 30852 0 0 6240 107654 6568 8271 347382 10280 471884 11235 1124

240ED POLESTAR 370420 30852 0 0 6240 107654 6568 8270 347340 10280 471842 11234 1123

240ED SHOOTING STAR 370420 30852 0 0 6240 107654 6568 8270 347340 10280 471842 11234 1123

240EDQ SILVER ARROW 370268 30852 0 0 6240 107654 6568 8251 346542 10280 471044 11215 1122

240EDQ SWEET WATER 370268 30852 0 0 6240 107654 6568 8251 346542 10280 471044 11215 1122

S240ED BEIGNET 319517 32439 0 0 8000 135613 18264 8062 338604 21460 509238 12125 1212

S240ED BOUDIN 319517 32439 0 0 8000 135613 18264 8062 338604 21460 509238 12125 1212

S240ED BOURRE 319517 32439 0 0 8000 135613 18264 8062 338604 21460 509238 12125 1212

S240ED CAYENNE 319517 32439 0 0 8000 135613 18264 8062 338604 21460 509238 12125 1212

S240ED CHICORY 319517 32439 0 0 8000 135613 18264 8062 338604 21460 509238 12125 1212

S240ED COQUILLE 319517 32439 0 0 8000 135613 18264 8062 338604 21460 509238 12125 1212

240E DOMINATOR 493632 112020 0 0 5600 97444 5804 0 0 51915 155163 3694 369

240E INNOVATOR 266699 45340 0 0 8400 124242 5804 6285 263970 30971 424987 10119 1012

250EDF-MSC ARROWHEAD 739670 30866 0 0 0 145900 6620 0 0 10986 163506 3893 389

250EDF-MSC BLACK POWDER 393548 80866 0 0 0 145900 6620 8241 346122 10986 509628 12134 1213

250EDF-MSC EAGLEVIEW 393548 80866 0 0 0 145900 6620 8241 346122 10986 509628 12134 1213

250EDF-MSC WESTWIND 393548 30666 0 0 0 145900 6620 8241 346122 10986 509628 12134 1213

250EDF MYSTIQUE 383783 30866 0 0 6240 145904 6620 0 0 10983 163507 3893 389

250EDF PINNACLE 363528 30624 336046 0 6240 145200 6864 0 0 10984 163048 3882 388

250EDF WILDWING 382008 30624 336046 0 6240 145200 6864 0 0 10984 163048 3882 388

250EDF WINDANCER 382008 30624 336046 0 6240 145200 6864 0 0 10984 163048 3882 388
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250EDF RESOLUTION 382008 30624 336046 0 6240 145200 6864 0 0 10984 163048 3882 388

265 BRIMSTONE 442297 20430 0 0 10200 146039 26920 10356 434952 23259 631170 15028 1503

265 STORMRIDGE 459844 20430 0 0 10200 145857 27916 10360 434952 23259 631984 15047 1505

265 SANDSTORM 448922 19804 0 0 10200 124029 26146 10044 434952 23259 608386 14485 1449

265 RIDGEWIND 444828 20534 0 0 10200 144583 27226 9414 395391 78786 645986 15381 1538

285 CORAL 598795 28444 0 0 12982 336227 16643 15212 638904 31677 1023451 24368 2437

T22 ACHIEVER 859247 136937 0 0 0 303896 15014 0 0 35370 354280 8435 844

T22 IRON HORSE 859247 137461 0 0 0 282888 15034 0 0 27620 325542 7751 775

HOSMAX 300 RED DAWN 562822 57494 0 1605 14347 220951 20190 20846 875532 58378 1175051 27977 2798

HOSMAX 300 RED ROCK 562822 57494 0 1605 14347 220951 20190 20846 875532 58379 1175052 27977 2798

HOSMAX 300 RENAISSANCE 562822 57494 0 1605 14347 220951 20190 20846 875532 58380 1175053 27977 2798

HOSMAX 300 RIVERBEND 562822 139562 0 1605 8198 220951 20190 10938 459396 58381 758918 18069 1807

HOSMAX 310 BAYOU 639536 52549 0 1960 14350 269067 23752 20986 881412 65532 1239763 29518 2952

HOSMAX 310 BLACK FOOT 610694 62549 0 2212 14350 269067 23752 21417 899514 65533 1257866 29949 2995

HOSMAX 310 BLACK ROCK 610694 62549 0 2212 14350 269067 23752 21417 899514 65534 1257867 29949 2995

HOSMAX 310 BLACK WATCH 610694 62549 0 2212 14350 269067 23752 21417 899514 65535 1257868 29949 2995

HOSMAX 310 BRASS RING 610206 62549 0 2212 14350 269067 23752 21414 899388 65536 1257743 29946 2995

HOSMAX 310 BRIARWOOD 610463 62549 0 2212 14350 269067 23752 21414 899388 65537 1257744 29946 2995

HOSMAX 320 CALEDONIA 770751 59658 0 0 12528 12528 14683 20911 878262 45744 951217 22648 2265

HOSMAX 320 CAPTAIN 770751 59658 0 0 12528 12528 14683 20911 878262 45745 951218 22648 2265

HOSMAX 320 CAROLINA 770751 59658 0 0 12528 12528 14683 20911 878262 45746 951219 22648 2265

HOSMAX 320 CAROUSEL 770751 59658 0 0 12528 12528 14683 20911 878262 45747 951220 22648 2265

HOSMAX 320 CEDAR RIDGE 770751 59658 0 0 12528 12528 14683 20911 878262 45748 951221 22648 2265

HOSMAX 320 CLAYMORE 770751 59658 0 0 12528 12528 14683 20911 878262 45749 951222 22648 2265

HOSMAX 320 CLEARVIEW 770751 59658 0 0 12528 12528 14683 20911 878262 45750 951223 22648 2265

HOSMAX 320 COMMANDER 770751 59658 0 0 12528 12528 14683 20911 878262 45751 951224 22648 2265

HOSMAX 320 CRESTVIEW 770751 59658 0 0 12528 12528 14683 20911 878262 45752 951225 22648 2265

HOSMAX 320 CROCKETT 770751 59658 0 0 12528 12528 14683 20911 878262 45753 951226 22648 2265

HOSMAX 310 MPSV WARLAND 702396 171345 0 1725 14347 188620 27487 19120 803040 65533 1084680 25826 2583

HOSMAX 310 MPSV WARHORSE 702396 171345 0 1725 14347 188620 27487 19120 803040 65534 1084681 25826 2583

HOSMAX 310 MPSV WILD HORSE 702396 171345 0 1725 14347 188620 27487 19120 803040 65535 1084682 25826 2583

HOSMAX 310 MPSV WOODLAND 702396 171345 0 1725 14347 188620 27487 19120 803040 65536 1084683 25826 2583

ARIES 270 REMINGTON 425424 73182 0 0 8492 251258 11964 12568 527856 25540 816618 19443 1944

ARIES 270 COLT 425594 73182 0 0 8492 251258 11964 12591 528822 25540 817584 19466 1947

ARIES 300 WINCHESTER 571534 17190 0 1713 14347 254839 20190 19516 819672 21954 1116655 26587 2659

ARIES 300 BROWNING 571534 17190 0 1713 14350 254839 20190 19516 819672 21954 1116655 26587 2659
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APPENDIX C 

 
Boundary Lines 

 
C.1. General Purpose of Boundary Lines 
 
The lines in this part delineate the application of the following U.S. statutes: 33 U.S.C. 152 
related to the length of the towing hawsers; 33 U.S.C. 1201 et seq., the Vessel Bridge-to-Bridge 
Radiotelephone Act; 46 U.S.C. 88, the Coastwise Loadline Act; 46 U.S.C. 3301(6) requiring the 
inspection of seagoing barges which are defined in 46 U.S.C. 2101(32); 46U.S.C. 3301(7) 
requiring the inspection of seagoing motor vessel which are defined in 46 U.S.C. 2101 (33); 46 
U.S.C. 3302(d) which exempts from inspection requirements certain vessels under 1500 gross 
tons that operate within the waters of southeastern Alaska and the State of Washington; and 46 
U.S.C. 8304, “Implementing the Officers’ Competency Certificates Convention, 1936”. 
 
C.2. Rules for Establishing Boundary Lines 
 

1. For application of the Vessel Bridge to Bridge Radiotelephone Act, 33 U.S.C. 1201 et. seq., 
the line is 3 miles seaward of the baseline from which the territorial sea is measured. 

 
2. Except as otherwise described in this part, Boundary lines are lines drawn following the 

general trend of the seaward, high water shorelines and lines continuing the general trend of 
the seaward, high water shorelines across entrances to small bays, inlets and rivers. 
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CAPTAIN OF THE PORT ZONES 

 
1. Sector Northern New England Marine Inspection Zone and Captain of the Port Zone: 

Sector Northern New England's office is located in Portland, ME. The boundaries of Sector 
Northern New England's Marine Inspection Zone and Captain of the Port Zone start at the 
boundary of the Massachusetts-New Hampshire coast at latitude 42°52'20" N, longitude 
70°49'02" W; thence proceeding east to the outermost extent of the EEZ at a point latitude 
42°52'18" N, longitude 67°43'53" W; thence proceeding north along the outermost extent of the 
EEZ to the United States-Canadian boundary; thence west along the United States-Canadian 
boundary and along the outermost extent of the EEZ to a point at latitude 44°59'58" N, longitude 
74°39'00" W; thence south to latitude 43°36'00" N, longitude 74°39'00" W; thence east through 
Whitehall, NY, to the New York-Vermont border at latitude 43°33'2.8" N, longitude 73°15'01" 
W; thence south along the Vermont boundary to the Massachusetts boundary at latitude 
42°44'45" N, longitude 73°15'54" W; thence east along the entire extent of the northern 
Massachusetts boundary to the point of origin. 

2. Sector Boston Marine Inspection Zone and Captain of the Port Zone: 

Sector Boston's office is located in Boston, MA. The boundaries of Sector Boston's Marine 
Inspection Zone and Captain of the Port Zone start at the boundary of the Massachusetts-New 
Hampshire coasts at latitude 42°52'20" N, long 70°49'02" W; thence proceeding east to the 
outermost extent of the EEZ at a point latitude 42°52'18" N, longitude 67°43'53" W; thence 
southeast along the outermost extent of the EEZ to a point at latitude 42°08'00" N, longitude 
67°08'17" W; thence west to a point at latitude 42°08'00" N, longitude 70°15'00" W; thence 
southwest to the Massachusetts coast near Manomet Point at latitude 41°55'00" N, longitude 
70°33'00" W; thence northwest to latitude 42°04'00" N, longitude 71°06'00" W; thence to the 
Massachusetts-Rhode Island boundary at a point latitude 42°01'08" N, longitude 71°22'53" W; 
thence west along the southern boundary of Massachusetts, except the waters of Congamond 
Lakes, to the Massachusetts-New York boundary at latitude 42°02'59" N, longitude 73°29'49" W; 
thence north along the Massachusetts-New York boundary to the Massachusetts-New York-
Vermont boundaries at a point latitude 42°44'45" N, longitude 73°15'54" W; thence east along the 
entire extent of the northern Massachusetts boundary to the point of origin. 

3. Sector Southeastern New England Marine Inspection Zone and Captain of the Port 
Zone: 

Sector Southeastern New England's office is located in Providence, RI. The boundaries of Sector 
Southeastern New England's Marine Inspection Zone and Captain of the Port Zone start on the 
Massachusetts coast at Manomet Point at latitude 41°55'00" N, longitude 70°33'00" W; thence 
northeast to latitude 42°08'00" N, longitude 70°15'00" W; thence east to the outermost extent of 
the EEZ at latitude 42°08'00" N, longitude 67°08'17" W; thence south along the outermost extent 
of the EEZ to latitude 38°24'45" N, longitude 67°41'26" W; thence northwest to a point near 
Watch Hill Light, RI, at latitude 41°18'14" N, longitude 71°51'30" W; thence northeast to 
Westerly, RI, at latitude 41°21'00" N, longitude 71°48'30" W; thence north to latitude 41°25'00" 
N, longitude 71°48'00" W; thence north along the Connecticut-Rhode Island boundary, including 
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the waters of Beach Pond, to the Massachusetts boundary; thence east along the Massachusetts-
Rhode Island boundary to the northeastern most corner of Rhode Island; thence northeast to 
latitude 42°04'00" N, longitude 71°06'00" W; thence southeast to the point of origin. 

4. Sector Long Island Sound Marine Inspection Zone and Captain of the Port Zone: 

Sector Long Island Sound's office is located in New Haven, CT. The boundaries of Sector Long 
Island Sound's Marine Inspection Zone and Captain of the Port Zone start near the south shore of 
Long Island at latitude 40°35'24" N, longitude 73°46'36" W proceeding northeast to latitude 
40°40'00" N, longitude 73°40'00" W; thence to latitude 40°52'30" N, longitude 73°37'12" W; 
thence northwest to a point near the southern shore of Manursing Island at latitude 40°58'00" N, 
longitude 73°40'00" W; thence north to the Connecticut-New York boundary at latitude 
41°01'30" N, longitude 73°40'00" W; thence north along the western boundary of Connecticut to 
the Massachusetts-Connecticut boundary at latitude 42°02'59" N, longitude 73°29'15" W; thence 
east along the southern boundary of Massachusetts, including the waters of the Congamond 
Lakes, to the Rhode Island boundary at latitude 42°00'29" N, longitude 71°47'57" W; thence 
south along the Connecticut-Rhode Island boundary, excluding the waters of Beach Pond, to 
latitude 41°24'00" N, longitude 71°48'00" W; thence south to latitude 41°21'00" N, longitude 
71°48'30" W near Westerly, RI; thence southwest to a point near Watch Hill Light, RI, at latitude 
41°18'14" N, longitude 71°51'30" W; thence southeast to the outermost extent of the EEZ at a 
point latitude 38°24'45" N, longitude 67°41'26" W; thence southwest along the outermost extent 
of the EEZ to a point latitude 37°56'50" N, longitude 69°18'15" W; thence northwest to latitude 
38°28'00" N, longitude 70°11'00" W; thence northwest to the point of origin. 

5. Sector New York Marine Inspection Zone and Captain of the Port Zone: 

Sector New York's office is located in New York City, NY. The boundaries of Sector New York's 
Marine Inspection Zone and Captain of the Port Zone start near the south shore of Long Island at 
latitude 40°35'24" N, longitude 73°46'36" W proceeding southeast to a point at latitude 38°28'00" 
N, longitude 70°11'00" W; thence northwest to a point near the New Jersey coast at latitude 
40°18'00" N, longitude 73°58'40" W; thence west along latitude 40°18'00" N to longitude 
74°30'30" W; thence northwest to the intersection of the New York-New Jersey-Pennsylvania 
boundaries near Tristate at latitude 41°21'27" N, longitude 74°41'42" W; thence northwest along 
the east bank of the Delaware River to latitude 42°00'00" N, longitude 75°21'28" W; thence east 
to longitude 74°39'00" W; thence north to latitude 43°36'00" N; thence east through Whitehall, 
NY, to the New York-Vermont border at latitude 43°33'03" N, longitude 73°15'01" W; thence 
south along the New York boundary to latitude 41°01'30" N, longitude 73°40'00" W; thence 
south to a point near the southern shore of Manursing Island at latitude 40°58'00" N, longitude 
73°40'00" W; thence southeasterly to latitude 40°52'30" N, longitude 73°37'12" W; thence south 
to latitude 40°40'00" N, longitude 73°40'00" W; thence southwest to the point of origin. 

6. Sector Delaware Bay Marine Inspection Zone and Captain of the Port Zone: 

Sector Delaware Bay's office is located in Philadelphia, PA. The boundaries of Sector Delaware 
Bay's Marine Inspection Zone and Captain of the Port Zone start near the New Jersey coast at 
latitude 40°18'00" N, longitude 73°58'40" W, proceeding west to latitude 40°18'00" N, longitude 



HORNBECK OFFSHORE                       SMPEP/NTVRP 
Appendix Number: C Policy and Procedures Title: 

Captain of the Port Boundaries 

Policy and Procedures Number: 
SOPEP/SMPEP/VRP –C 

Revision Number: 1 Page: 5 of 15 

Prepared By: QHSE  Approved By:  Chief Operating Officer Effective Date: March 2016 

 
74°30'30" W, thence north-northwest to the junction of the New York, New Jersey, and 
Pennsylvania boundaries near Tristate at latitude 41°21'27" N, longitude 74°41'42" W; thence 
northwest along the east bank of the Delaware River to latitude 42°00'00" N, longitude 75°21'28" 
W; thence west along the New York-Pennsylvania boundary to latitude 42°00'00" N, longitude 
78°54'58" W; thence south to latitude 41°00'00" N, longitude 78°54'58" W; thence west to 
latitude 41°00'00" N, longitude 79°00'00" W; thence south to the Pennsylvania-Maryland 
boundary at latitude 39°43'22" N, longitude 79°00'00" W; thence east to the intersection of the 
Maryland-Delaware boundary at latitude 39°43'22" N, longitude 75°47'17" W; thence south along 
the Maryland-Delaware boundary to latitude 38°27'37" N, longitude 75°41'35" W and east along 
the Maryland-Delaware boundary to and including Fenwick Island Light at latitude 38°27'03" N, 
longitude 75°02'55" W. The offshore boundary starts at Fenwick Island Light and proceeds east 
to a point at latitude 38°26'25" N, longitude 74°26'46" W; thence southeast to latitude 37°19'14" 
N, longitude 72°13'13" W; thence east to the outermost extent of the EEZ at latitude 37°19'14" N, 
longitude 71°02'54" W; thence northeast along the outermost extent of the EEZ to latitude 
37°56'50" N, longitude 69°18'15" W; thence northwest to latitude 38°28'00" N, longitude 
70°11'00" W; thence northwest to a point near the New Jersey coast at latitude 40°18'00" N, 
longitude 73°58'40" W. 

7. Sector Baltimore Marine Inspection Zone and Captain of the Port Zone: 

Sector Baltimore's office is located in Baltimore, MD. The boundaries of Sector Baltimore's 
Marine Inspection Zone and Captain of the Port Zone start at a point latitude 38°27'15" N, 
longitude 75°30'00" W. on the Delaware-Maryland boundary, proceeding along the Delaware-
Maryland boundary west to a point at latitude 38°27'37" N, longitude 75°41'35" W and north to 
the Pennsylvania boundary at a point latitude 39°43'22" N, longitude 75°47'17" W; thence west 
along the Pennsylvania-Maryland boundary to the West Virginia boundary at a point latitude 
39°43'16" N, longitude 79°28'36" W; thence south and east along the Maryland-West Virginia 
boundary to the intersection of the Maryland-Virginia-West Virginia boundaries at a point 
latitude 39°19'17" N, longitude 77°43'08" W; thence southwest along the Loudoun County, VA 
boundary to the intersection with Fauquier County, VA at a point latitude 39°00'50" N, longitude 
77°57'43" W; thence east along the Loudoun County, VA boundary to the intersection with the 
Prince William County, VA boundary at a point latitude 38°56'34" N, longitude 77°39'18" W; 
thence south along the Prince William County boundary to the intersection with Stafford County, 
VA, at a point latitude 38°33'22" N, longitude 77°31'52" W; thence east along the Prince William 
County, VA boundary to a point near the western bank of the Potomac River at latitude 38°30'11" 
N, longitude 77°18'01" W; thence south and east along the southern bank of the Potomac River to 
the Maryland-Virginia boundary at a point latitude 37°53'25" N, longitude 76°14'12" W; thence 
east along the Maryland-Virginia boundary as it proceeds across the Chesapeake Bay, Tangier 
and Pocomoke Sounds, Pocomoke River, and Delmarva Peninsula to a point on the Maryland-
Virginia boundary near the Atlantic coast at latitude 38°00'18" N, longitude 75°30'00" W; thence 
north to the Delaware-Maryland boundary at the point of origin. 

8. Sector Hampton Roads Marine Inspection Zone and Captain of the Port Zone: 

Sector Hampton Roads' office is located in Portsmouth, VA. The boundaries of Sector Hampton 
Roads' Marine Inspection Zone and Captain of the Port Zone start at a point on the Delaware-
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Maryland boundary at latitude 38°00'18" N, longitude 75°30'00" W and proceeds north to the 
Delaware-Maryland boundary at latitude 38°27'15" N, longitude 75°30'00" W; thence east along 
the Delaware-Maryland boundary to the intersection of the Maryland-Delaware boundary and the 
coast at latitude 38°27'03" N, longitude 75°02'55" W thence east to a point at latitude 38°26'25" 
N, longitude 74°26'46" W; thence southeast to latitude 37°19'14" N, longitude 72°13'13" W; 
thence east to the outermost extent of the EEZ at latitude 37°19'14" N, longitude 71°02'54" W; 
thence south along the outermost extent of the EEZ to a point latitude 36°33'00" N, longitude 
71°29'34" W; thence west along latitude 36°33'00" N to the Virginia-North Carolina boundary at 
latitude 36°33'00" N, longitude 75°52'00" W; thence west along the Virginia-North Carolina 
boundary to the intersection of Virginia-North Carolina-Tennessee; thence along the Virginia-
Tennessee boundary to the intersection of Virginia-Tennessee-Kentucky; thence northeast along 
the Virginia-Kentucky boundary to the intersection of Virginia-Kentucky-West Virginia; thence 
northeast along the Virginia-West Virginia boundary to the intersection of the Virginia-West 
Virginia-Maryland boundary; thence southeast along the Virginia-Maryland and Virginia-District 
of Columbia boundaries as those boundaries are formed along the southern bank of the Potomac 
River to the Chesapeake Bay; thence east along the Virginia-Maryland boundary as it proceeds 
across the Chesapeake Bay, Tangier and Pocomoke Sounds, Pocomoke River, and Delmarva 
Peninsula; thence east along the Virginia-Maryland boundary to the point of origin. 

9. Sector North Carolina Marine Inspection Zone and Captain of the Port Zone; Marine 
Safety Unit Wilmington: Cape Fear River Marine Inspection and Captain of the Port 
Zones: 

Sector North Carolina's office is located in Fort Macon, NC. A subordinate unit, Marine Safety 
Unit (MSU) Wilmington, is located in Wilmington, NC. 

a. The boundaries of Sector North Carolina's Marine Inspection Zone and Captain of the 
Port Zone start at the sea on the North Carolina-Virginia border at latitude 36°33'00" N, 
longitude 75°52'00" W, proceeding west along the North Carolina-Virginia boundary to 
the Tennessee boundary; thence southwest along the North Carolina-Tennessee boundary 
to the Georgia boundary; thence east along the North Carolina-Georgia boundary to the 
South Carolina boundary; thence east along the North Carolina-South Carolina boundary 
to the sea at latitude 33°51'04" N, longitude 78°32'28" W; thence southeast on a bearing 
of 122°T to a point at latitude 33°17'55" N, longitude 77°31'46" W; thence southeast to 
the outermost extent of the EEZ at latitude 31°42'32" N, longitude 74°29'53.3" W; thence 
northeast along the outermost extent of the EEZ to a point at latitude 36°33'00" N, 
longitude 71°29'34" W; thence west to the point of origin; and in addition, all the area 
described in paragraph (b) of this section. 

 
b. MSU Wilmington is responsible for the Cape Fear River Marine Inspection and Captain 

of the Port Zones, starting at a point at latitude 34°26'26" N, longitude 77°31'05" W at the 
intersection of the Pender County and Onslow County lines on the Atlantic Coast, 
proceeding north along the boundary of Pender County and Onslow County to the 
intersection of the Pender County, Duplin County, and Onslow County lines; thence 
north along the boundary of Duplin County and Onslow County to the intersection of the 
Duplin County, Onslow County, and Jones County lines; thence northwest along the 
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boundary of Duplin County and Jones County to the intersection of the Duplin County, 
Jones County, and Lenoir County lines; thence northwest along the boundary of Duplin 
County and Lenoir County to the intersection of the Duplin County, Lenoir County, and 
Wayne County lines; thence west along the boundary of Duplin County and Wayne 
County to the intersection of the Duplin County, Wayne County, and Sampson County 
lines; thence north along the boundary of Sampson County and Wayne County to the 
intersection of the Sampson County, Wayne County, and Johnston County lines; thence 
west along the boundary of Sampson County and Johnston County to the intersection of 
the Sampson County, Johnston County, and Harnett County lines; thence southwest along 
the boundary of Sampson County and Harnett County to the intersection of the Sampson 
County, Harnett County, and Cumberland County lines; thence west along the boundary 
of Cumberland County and Harnett County to the intersection of the Cumberland County, 
Harnett County, and Moore County lines; thence south along the boundary of 
Cumberland County and Moore County to the intersection of the Cumberland County, 
Moore County, and Hoke County lines; thence west along the boundary of Hoke County 
and Moore County to the intersection of the Hoke County, Moore County, Richmond 
County, and Scotland County lines; thence southeast along the boundary of Hoke County 
and Scotland County to the intersection of the Hoke County, Scotland County, and 
Robeson County lines; thence southwest along the boundary of Robeson County and 
Scotland County to the intersection of the Robeson County, Scotland County, and North 
Carolina-South Carolina boundaries; thence southeast along the North Carolina-South 
Carolina boundary to a point at latitude 33°51'30" N, longitude 78°33'00" W along the 
North Carolina-South Carolina boundary; thence to the Atlantic Coast at latitude 
33°51'04" N, longitude 78°32'28" W; thence southeast to a point on a bearing of 122° T 
at latitude 33°17'55" N, longitude 77°31'46" W; thence north to a point at latitude 
34°26'26" N, longitude 77°31'05" W. 

10. Sector Charleston Marine Inspection Zone and Captain of the Port Zone: 

Sector Charleston's office is located in Charleston, SC.  

Sector Charleston's Marine Inspection Zone and Captain of the Port Zone start at the intersection 
of the North Carolina-South Carolina boundaries and the sea at latitude 33°51'04" N, longitude 
78°32'28" W, proceeding west along the North Carolina-South Carolina boundary to the 
intersection of the North Carolina-South Carolina-Georgia boundaries; thence south along the 
South Carolina-Georgia boundary to the intersection with the Federal dam at the southern end of 
Hartwell Reservoir at latitude 34°21'30" N, longitude 82°49'15" W; thence south along the 
eastern bank and then east along the northern bank of the Savannah River to the sea at latitude 
32°02'23" N, longitude 80°53'06" W, near the eastern tip of Oyster Bed Island; thence east on a 
line bearing 084° T to latitude 32°03'00" N, longitude 80°45'00" W; thence southeast on a line 
bearing 122° T to latitude 30°50'00" N, longitude 78°35'00" W; thence east to the outermost 
extent of the EEZ at latitude 30°50'00" N, longitude 76°09'54" W; thence northeast along the 
outermost extent of the EEZ to latitude 31°42'32" N, longitude 74°29'53" W; thence northwest to 
the point of origin; and in addition, all the area described in paragraph (b) of this section. 
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11. Marine Safety Unit (MSU) Savannah  

MSU Savannah is located in Savannah, GA. 

The boundaries of the MSU Savannah Marine Inspection and Captain of the Port Zones start near 
the eastern tip of Oyster Bed Island at latitude 32°02'23" N, longitude 80°53'06" W, proceeding 
west along the northern bank and then north along the eastern bank of the Savannah River to the 
intersection of the South Carolina-Georgia boundary with the Federal dam at the southern end of 
Hartwell Reservoir, at latitude 34°21'30" N, longitude 82°49'15" W; thence north along the South 
Carolina-Georgia boundary to the intersection of the North Carolina-South Carolina-Georgia 
boundaries; thence west along the Georgia-North Carolina boundary and continuing west along 
the Georgia-Tennessee boundary to the intersection of the Georgia-Tennessee-Alabama 
boundaries; thence south along the Georgia-Alabama boundary to latitude 32°53'00" N; thence 
southeast to the eastern bank of the Flint River at latitude 32°20'00" N; thence south along the 
eastern bank of the Flint River and continuing south along the eastern shore of Seminole Lake to 
latitude 30°45'57" N, longitude 84°45'00" W; thence south along longitude 84°45'00" W to the 
Florida boundary; thence east along the Florida-Georgia boundary to longitude 82°15'00" W; 
thence north to latitude 30°50'00" N, longitude 82°15'00" W; thence east to the outermost extent 
of the EEZ at latitude 30°50'00" N, longitude 76°09'54" W; thence northwest to latitude 
32°03'06" N, longitude 80°45'00" W; thence southwest to the point of origin. The boundary 
includes all the waters of the Savannah River including adjacent waterfront facilities in South 
Carolina. 

12. Sector Jacksonville Marine Inspection Zone and Captain of the Port Zone: 

Sector Jacksonville's office is located in Jacksonville, FL. The boundaries of Sector Jacksonville's 
Marine Inspection Zone and Captain of the Port Zone start at the outermost extent of the EEZ at 
latitude 30°50'00" N, longitude 76°09'54" W, proceeding west to latitude 30°50'00" N, longitude 
82°15'00" W; thence south to the intersection of the Florida-Georgia boundary at longitude 
82°15'00" W; thence west along the Florida-Georgia boundary to longitude 83°00'00" W; thence 
southeast to latitude 28°00'00" N, 81°30'00" W; thence east to the outermost extent of the EEZ at 
latitude 28°00'00" N, longitude 79°23'34" W; thence northeast along the outermost extent of the 
EEZ to the point of origin. 

13. Sector Miami Marine Inspection Zone and Captain of the Port Zone: 

Sector Miami's office is located in Miami, FL. The boundaries of Sector Miami's Marine 
Inspection Zone and Captain of the Port Zone start at the outermost extent of the EEZ at latitude 
28°00'00" N, longitude 79°23'34" W, proceeding west to latitude 28°00'00" N, longitude 
81°30'00" W; thence south to the northern boundary of Collier County, FL, at longitude 
81°30'00" W; thence following along the boundaries of Collier County east along the northern 
boundary to the eastern boundary and then south along the eastern boundary to the southern 
boundary of Collier County; thence south along the western boundary of Miami-Dade County to 
the sea at latitude 25°10'36" N, longitude 80°51'29" W; thence east along the southern boundary 
of Miami-Dade County to latitude 25°24'52" N, longitude 80°19'39" W; thence southeast to the 
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outermost extent of the EEZ at latitude 25°11'34" N, longitude 79°41'31" W; thence north along 
the outermost extent of the EEZ to the point of origin.  

14. Sector Key West Marine Inspection Zone and Captain of the Port Zone: 

Sector Key West’s office is located in Key west, FL. The boundaries of Sector Key West’s 
Marine Inspection Zone and Captain of the Port Zone start at the outer most extent  of the EEZ at 
latitude 25°11'34" N, longitude 79°41'31" W, proceeding northeast to the Miami-Dade County, 
FL boundary at latitude 25°24'52" N, longitude 80°19'39" W; thence west along the southern 
boundary of Miami-Dade County to the western boundary at latitude 25°10'36" N, longitude 
80°51'29" W; thence north along the western boundary of Miami-Dade County to the southern 
boundary of Collier County, FL; thence west along the southern boundary of Collier County to 
latitude 25°48'12" N, longitude 81°20'39" W; thence southwest to the outermost extent of the 
EEZ at latitude 24°18'57" N, longitude 84°50'48" W; thence east and then north along the 
outermost extent of the EEZ to the point of origin. 

15. Sector San Juan Marine Inspection Zone and Captain of the Port Zone: 

Sector San Juan's office is located in San Juan, PR. The boundaries of Sector San Juan's Marine 
Inspection Zone and Captain of the Port Zone comprise both the Commonwealth of Puerto Rico 
and the Territory of the Virgin Islands, and the waters adjacent to both, in an area enclosed by the 
outermost extents of the EEZ, subject to existing laws and regulations. 

16. Sector St. Petersburg Marine Inspection Zone and Captain of the Port Zone: 

Sector St. Petersburg's sector office is located in St. Petersburg, FL. The boundaries of Sector St. 
Petersburg's Marine Inspection Zone and Captain of the Port Zone start at the Florida coast at 
latitude 29°59'14" N, longitude 83°50'00" W, proceeding north to latitude 30°15'00" N, longitude 
83°50'00" W; thence west to latitude 30°15'00" N, longitude 84°45'00" W; thence north to the 
Florida-Georgia boundary at longitude 84°45'00" W; thence east along the Florida-Georgia 
boundary to longitude 83°00'00" W; thence southeast to latitude 28°00'00" N, longitude 
81°30'00" W; thence south along 81°30'00" W to the northern boundary of Collier County, FL, 
and then following along the boundaries of Collier County, east along the northern boundary to 
the eastern boundary and then south along the eastern boundary to the southern boundary and 
then west along the southern boundary to latitude 25°48'12" N, longitude 81°20'39" W; thence 
southwest to the outermost extent of the EEZ at latitude 24°18'57" N, longitude 84°50'48" W; 
thence west along the outermost extent of the EEZ to latitude 24°48'13" N, longitude 85°50'05" 
W; thence northeast to the point of origin. 

17. Sector Mobile Marine Inspection Zone and Captain of the Port Zone: 

Sector Mobile's office is located in Mobile, AL. The boundaries of Sector Mobile's Marine 
Inspection Zone and Captain of the Port Zone start near the Florida coast at latitude 29°59'14" N, 
longitude 83°50'00" W, proceeding north to latitude 30°15'00" N, longitude 83°50'00" W; thence 
west to latitude 30°15'00" N, longitude 84°45'00" W; thence north to a point near the southern 
bank of the Seminole Lake at latitude 30°45'57" N, longitude 84°45'00" W; thence northeast 
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along the eastern bank of the Seminole Lake and north along the eastern bank of the Flint River to 
latitude 32°20'00" N, longitude 84°01'51" W; thence northwest to the intersection of the Georgia-
Alabama border at latitude 32°53'00" N; thence north along the Georgia-Alabama border to the 
southern boundary of Dekalb County, AL, thence west along the northern boundaries of 
Cherokee, Etowah, Blount, Cullman, Winston, and Marion Counties, AL, to the Mississippi-
Alabama border; thence north along the Mississippi-Alabama border to the southern boundary of 
Tishomingo County, MS, at the Mississippi-Tennessee border; thence west along the southern 
boundaries of Tishomingo and Prentiss Counties; thence north along the western boundaries of 
Prentiss and Alcorn Counties; thence west along the northern boundaries of Tippah, Benton, and 
Marshall Counties, MS; thence south and west along the eastern and southern boundaries of 
DeSoto, Tunica, Coahoma, Bolivar, and Washington Counties, MS; thence east along the 
northern boundary of Humphreys and Holmes Counties, MS; thence south along the eastern and 
southern boundaries of Holmes, Yazoo, Warren, Claiborne, Jefferson, Adams, and Wilkinson 
Counties, MS; thence east from the southernmost intersection of Wilkinson and Amite Counties, 
MS, to the west bank of the Pearl River; thence south along the west bank of the Pearl River to 
longitude 89°31'48" W (at the mouth of the river); thence south along longitude 89°31'48" W to 
latitude 30°10'00" N; thence east along latitude 30°10'00" N to longitude 89°10'00" W; thence 
southeast to latitude 29°00'00" N, longitude 88°00'00" W; thence south along longitude 88°00'00" 
W to the outermost extent of the EEZ; thence east along the outermost extent of the EEZ to the 
intersection with a line bearing 199°T from the intersection of the Florida coast at longitude 
83°50'00" W; thence northeast along a line bearing 199° T from the Florida coast at longitude 
83°50'00" W to the coast. 

18. Sector New Orleans Marine Inspection Zone and Captain of the Port Zone: 

Sector New Orleans' office is located in New Orleans, LA. A subordinate unit, Marine Safety 
Unit (MSU) Morgan City, is located in Morgan City, LA. 

Sector New Orleans' Marine Inspection Zone and Captain of the Port Zone starts at latitude 
30°10'00" N, longitude 89°10'00" W; thence west along latitude 30°10'00" N to longitude 
89°31'48" W; thence north along longitude 89°31'48" W to the west bank of the Pearl River (at 
the mouth of the river); thence north along the west bank of the Pearl River to latitude 31°00'00" 
N; thence west along latitude 31°00'00" N to the east bank of the Mississippi River; thence south 
along the east bank to mile 303.0, thence west to the west bank at mile 303.0; thence north to the 
southern boundary of the Old River Lock Structure, thence west along the south bank of the 
Lower Old River, to the intersection with the Red River; thence west along the south bank of the 
Red River to Rapides Parish, thence south along the western boundaries of Avoyelles, 
Evangeline, Acadia and Vermillion Parishes to the intersection of the sea and longitude 92°37'00" 
W; thence south along longitude 92°37'00" W to the outermost extent of the EEZ; thence east 
along the outermost extent of the EEZ to longitude 88°00'00" W; thence north along longitude 
88°00'00" W to latitude 29°00'00" N; thence northwest to latitude 30°10'00" N, longitude 
89°10'00" W; and in addition, all the area described in paragraph (b) of this section. 
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19.  MSU Morgan City Marine Inspection Zone and Captain of the Port Zone: 

The boundaries of the MSU Morgan City Marine Inspection and Captain of the Port Zones start at 
latitude 28°50'00" N, longitude 88°00'00" W.; thence proceeds west to latitude 28°50'00" N., 
longitude 89°27'06" W.; thence northwest to latitude 29°18'00" N, longitude 90°00'00" W; thence 
northwest along the northern boundaries of Lafourche, Assumption, Iberia, and St. Martin 
Parishes, Louisiana; thence northwest along the northern boundary of Lafayette and Acadia 
Parishes, Louisiana; thence south along the west boundary of Acadia and Vermillion Parishes, 
Louisiana to the Louisiana Coast at longitude 92°37'00" W, thence south along longitude 
92°37'00" W to the outermost extent of the EEZ; thence east along the outermost extent of the 
EEZ to longitude 88°00'00" W.; thence north to latitude 28°50'00" N, longitude 88°00'00" W. 

20. MSU Port Arthur Marine Inspection Zone and Captain of the Port Zone;  : 

 Marine Safety Unit (MSU) Port Arthur, is located in Port Arthur, TX. 

The boundaries of the MSU Port Arthur Marine Inspection and Captain of the Port Zones start at 
the intersection of the sea and longitude 92°37'00" W; thence north along the eastern and 
southern boundaries of Cameron, Jefferson Davis, Allen, and Rapides Parishes, Louisiana to the 
southern bank of the Red River; thence northwest along the southern bank of the Red River to the 
northern boundary of Red River Parish, Louisiana; thence west along the northern boundary of 
Red River Parish and Desoto Parish, Louisiana to the Louisiana-Texas border; thence north along 
the Louisiana-Texas border to the Texas-Arkansas border at the northern boundary of Bowie 
County, Texas; thence north along the Texas-Arkansas border to the Texas-Oklahoma border; 
thence west along the Texas-Oklahoma border to the northwest-most boundary of Fannin County, 
Texas, including all portions of the Red River; thence south along the western and southern 
boundaries of Fannin, Hunt, Kaufman, Henderson, Anderson, Houston, Trinity, Polk, Hardin, and 
Jefferson Counties, Texas to the sea at longitude 94°25'00" W; thence southeast to latitude 
29°00'00" N, longitude 93°40'00" W; thence southeast to latitude 27°50'00" N, longitude 
93°24'00" W; thence south along longitude 93°24'00" W to the outermost extent of the EEZ; 
thence east along the outermost extent of the EEZ to longitude 92°37'00" W; thence north along 
longitude 92°37'00" W to the Louisiana Coast. 

21. Sector Houston-Galveston Marine Inspection Zone and Captain of the Port Zone: 

Sector Houston-Galveston's office is located in Galena Park, TX. A subordinate unit, Marine 
Safety Unit (MSU) Port Arthur, is located in Port Arthur, TX. 

Sector Houston-Galveston's Marine Inspection Zone and Captain of the Port Zone start near the 
intersection of the western boundary of Vermillion Parish, LA, and the sea at latitude 29°34'45" 
N, longitude 92°37'00" W, proceeding north along the eastern and southern boundaries of 
Cameron, Jefferson Davis, Allen, and Rapides Parishes, LA, to the southern bank of the Red 
River; thence northwest along the south bank of the Red River to the northern boundary of Red 
River Parish, LA; thence west along the northern boundary of Red River Parish and DeSoto 
Parish, LA, to the Louisiana-Texas border; thence north along the Louisiana-Texas border to the 
Texas-Arkansas border at the northern boundary of Bowie County, TX; thence west along the 
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Texas-Arkansas border to the Texas-Oklahoma border; thence northwest along the Texas-
Oklahoma border to the southern shore of Lake Texoma in Grayson County, TX; thence west 
along the northern shore of Lake Texoma to the Texas-Oklahoma border; thence west along the 
Texas-Oklahoma border to the Texas-New Mexico border, including all portions of the Red 
River; thence south along the Texas-New Mexico border to the southern boundary of Andrews 
County, TX; thence southeast along the western and southern boundaries of Andrews, Midland, 
Glasscock, Sterling, Tom Green, Concho, McCulloch, San Saba, Lampasas, Bell, Williamson, 
Lee, Washington, and Austin Counties, TX to the intersection of Colorado County, Texas; thence 
along the northern and eastern boundary of Colorado County to the east bank of the Colorado 
River; thence south along the east bank of the Colorado River to the sea; thence southeast along a 
line bearing 140° T to the outermost extent of the EEZ at latitude 25°59'50" N, longitude 
93°32'21" W; thence east along the outermost extent of the EEZ to latitude 26°03'27" N, 
longitude 92°37'00" W; thence north along longitude 92°37'00" W to the Louisiana Coast; and in 
addition, all the area described in paragraph (b) of this section. 

22. Sector Corpus Christi Marine Inspection Zone and Captain of the Port Zone: 

Sector Corpus Christi's office is located in Corpus Christi, TX. The boundaries of Sector Corpus 
Christi's Marine Inspection Zone and Captain of the Port Zone start at the junction of the sea and 
the east bank of the Colorado River at latitude 28°35'44" N, longitude 95°58'48" W, proceeding 
north along the east bank of the Colorado River to Colorado County, TX; thence southwest along 
the northern boundary of Wharton County, TX; thence northwest along the eastern and northern 
boundaries of Colorado, Fayette, Bastrop, Travis, Burnet, Llano, Mason, Menard, Schletcher, 
Irion, Reagan, Upton, and Ector Counties, TX; thence west along the northern boundary of Ector 
and Winkler Counties, TX, to the Texas-New Mexico border; thence north along the New Mexico 
border to the New Mexico-Colorado border; thence west along the New Mexico-Colorado border 
to the intersection of New Mexico, Colorado, Utah, and Arizona borders; thence south along the 
New Mexico-Arizona border to the United States-Mexican border; thence southeast along the 
United States-Mexican border to the outermost extent of the EEZ at latitude 25°57'22" N, 
longitude 97°08'20" W; thence east along the outermost extent of the EEZ to latitude 25°59'50" 
N, longitude 93°32'21" W; thence northwest to the point of origin. 

23.  Sector San Diego Marine Inspection Zone and Captain of the Port Zone: 

Sector San Diego's office is located in San Diego, CA. The boundaries of Sector San Diego's 
Marine Inspection Zone and Captain of the Port Zone start at a point near the intersection of 
Orange County and San Diego County and the coast at latitude 33°23′12″ N, longitude 
117°35′45″ W, proceeding southwest to the outermost extent of the EEZ at latitude 32°01′17″ N, 
longitude 123°37′22″ W; thence south along the outermost extent of the EEZ to the intersection 
of the maritime boundary with Mexico at latitude 30°32′31″ N, longitude 121°51′58″ W; thence 
east along the maritime boundary with Mexico to its intersection with the California coast at 
latitude 32°32′03″ N, longitude 117°07′29″ W; thence including Imperial County and San Diego 
County in California; all of Arizona; Washington, Kane, San Juan, and Garfield Counties in Utah; 
and Clark County in Nevada. 
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24. Sector Los Angeles-Long Beach’s Marine Inspection Zone and Captain of the Port 

Zone: 

Sector Los Angeles-Long Beach’s office is located in San Pedro, California.  Sector Los Angeles-
Long Beach Marine Inspection Zone and Captain of the Port Zone start at a point near the 
intersection of Monterey County and San Luis Obispo County and the California coast at latitude 
35°47′43″ N, longitude 121°20′51″ W, proceeding southwest to the outermost extent of the EEZ 
at latitude 34°05′05″ N, longitude 124°56′43″ W; thence south along the outermost extent of the 
EEZ to latitude 32°01′17″ N, longitude 123°37′22″ W; thence northeast to the intersection of 
Orange County and San Diego County and the California coast at latitude 33°23′12″ N, longitude 
117°35′45″ W; thence including all of Orange County, Riverside County, Ventura County, Los 
Angeles County, San Bernardino County, Santa Barbara.  

25. Sector San Francisco: San Francisco Bay Marine Inspection Zone and Captain of the 
Port Zone; 

The Sector San Francisco office is located in San Francisco, CA. The boundaries of Sector San 
Francisco's San Francisco Bay Marine Inspection and Captain of the Port Zones comprise the 
land masses and waters of Wyoming within the boundaries of Sweetwater County; Utah, except 
for Washington, Kane, San Juan, and Garfield Counties; Nevada, except for Clark County; and 
California, north of San Luis Obispo, Kern, and San Bernardino Counties. It also includes all 
ocean waters and islands contained therein of the EEZ bounded on the north by the northern 
boundary of the Eleventh Coast Guard District, which is described in § 3.55-1; and on the south 
by a line bearing 240 °T from the intersection of the Monterey-San Luis Obispo Count lines 
(approximately 35°47.5′00″ N latitude) and the California coast to the outermost extent of the 
EEZ; and on the west by the outermost extent of the EEZ. 

26. Sector Columbia River Marine Inspection Zone and Captain of the Port Zone: 

Sector Columbia River's office is located in Astoria, OR. The boundaries of Sector Columbia 
River's Marine Inspection and Captain of the Port Zones start at the Washington coast at latitude 
47°32′00″ N, longitude 124°21′15″ W, proceeding along this latitude east to latitude 47°32′00″ N, 
longitude 123°18′00″ W; thence south to latitude 46°55′00″ N, longitude 123°18′00″ W; thence 
east along this latitude to the eastern Idaho state line; thence southeast along the Idaho state line 
to the intersection of the Idaho-Wyoming boundary; thence south along the Idaho-Wyoming 
boundary to the intersection of the Idaho-Utah-Wyoming boundaries; thence west along the 
southern border of Idaho to Oregon and then west along the southern border of Oregon to the 
coast at latitude 41°59′54″ N, longitude 124°12′42″ W; thence west along the southern boundary 
of the Thirteenth Coast Guard District, which is described in § 3.65-10, to the outermost extent of 
the EEZ at latitude 41°38′35″ N, 128°51′26″ W; thence north along the outermost extent of the 
EEZ to latitude 47°32′00″ N; thence east to the point of origin. 

27. Sector Puget Sound Marine Inspection Zone and Captain of the Port Zone: 

Sector Puget Sound's office is located in Seattle, WA. The boundaries of Sector Puget Sound's 
Marine Inspection and Captain of the Port Zones start at latitude 48°29′35″ N, longitude 
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124°43′45″ W, proceeding along the Canadian border east to the Montana-North Dakota 
boundary; thence south along this boundary to the Wyoming state line; thence west and south 
along the Montana-Wyoming boundary to the Idaho state line; thence northwest along the 
Montana-Idaho boundary to latitude 46°55′00″ N; thence west along latitude 46°55′00″ N to 
longitude 123°18′00″ W; thence north to a point latitude 47°32′00″ N, longitude 123°18′00″ W; 
thence west along latitude 47°32′00″ N to the outermost extent of the EEZ; thence northeast 
along the outermost extent of the EEZ to the Canadian border; thence east along the Canadian 
border to the point of origin. 

28. Sector Honolulu Marine Inspection Zone and Captain of the Port Zone: 

Sector Honolulu's office is located in Honolulu, HI. The boundaries of Sector Honolulu's Marine 
Inspection Zone and Captain of the Port Zone comprise the State of Hawaii, including all the 
islands and atolls of the Hawaiian chain and the adjacent waters of the exclusive economic zone 
(EEZ); and the following islands and their adjacent waters of the EEZ: American Samoa, 
Johnston Atoll, Palmyra Atoll, Kingman Reef, Wake Island, Jarvis Island, Howland and Baker 
Islands, and Midway Island. Sector Honolulu's Marine Inspection Zone also includes the 
Independent State of Samoa. 

29. Sector Anchorage Marine Inspection Zone and Captain of the Port Zone: 

Sector Anchorage's office is located in Anchorage, AK. A subordinate unit, Marine Safety 
Unit (MSU) Valdez, is located in Valdez, AK. (a) Sector Anchorage's Western Alaska Marine 
Inspection and Captain of the Port Zones start near the Canadian border on the EEZ at latitude 
60°18′24″ N, longitude 141°00′00″ W, proceeding southwest to latitude 60°01′18″ N, longitude 
142°00′00″ W; thence south to the outermost extent of the EEZ at latitude 56°14′50″ N, longitude 
142°00′00″ W; thence southwest along the outermost extent of the EEZ to latitude 51°22′15″ N, 
longitude 167°38′28″ E; thence northeast along the outermost extent of the EEZ to latitude 
65°30′00″ N, longitude 168°58′37″ W; thence north along the outermost extent of the EEZ to 
latitude 72°46′29″ N, longitude 168°58′37″ W; thence northeast along the outermost extent of the 
EEZ to latitude 74°42′35″ N, longitude 156°28′30″ W; thence southeast along the outermost 
extent of the EEZ to latitude 72°56′49″ N, longitude 137°34′08″ W; thence south along the 
outermost extent of the EEZ to the coast near the Canadian border at latitude 69°38′48.88″ N, 
longitude 140°59′52.7″ W; thence south along the United States-Canadian boundary to the point 
of origin; and in addition, all the area described in paragraph (b) of this section.  

30. MSU Valdez Prince William Sound Marine Inspection Zone and Captain of the Port 
Zone: 

The boundaries of MSU Valdez's Prince William Sound Marine Inspection and Captain of the 
Port Zones start at Cape Puget at latitude 59°56′04″ N, longitude 148°26′00″ W, proceeding north 
to latitude 61°30′00″ N, longitude 148°26′00″ W; thence east to the United States-Canadian 
boundary at latitude 61°30′00″ N, longitude 141°00′00″ W; thence south along the United States-
Canadian boundary to latitude 60°18′24″ N, longitude 141°00′00″ W; thence southwest to the sea 
at latitude 60°01′18″ N, longitude 142°00′00″ W; thence south to the outermost extent of the EEZ 
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at latitude 56°14′50″ N, longitude 142°00′00″ W; thence along the outermost boundary of the 
EEZ to latitude 54°49′26″ N, longitude 148°26′00″ W; thence north to the point of origin. 

31. Sector Juneau Marine Inspection Zone and Captain of the Port Zone: 

Sector Juneau's office is located in Juneau, AK. The boundaries of Sector Juneau's Southeast 
Alaska Marine Inspection and Captain of the Port Zones start at latitude 60°01′18″ N, longitude 
142°00′00″ W, proceeding northeast to the EEZ near the Canadian border at latitude 60°18′24″ N, 
longitude 141°00′00″ W; thence south and east along the EEZ on the United States-Canadian 
shore side boundary to the intersection of the Canadian coast and the Coast Guard District 
Seventeen southern border at latitude 54°40′00″ N, longitude 131°15′06″ W; thence west along 
the southern border of Coast Guard District Seventeen to the intersection with the outermost 
extent of the EEZ at latitude 54°38′11″ N, longitude 140°01′26″ W; thence north along the 
outermost extent of the EEZ to latitude 56°14′50″ N, longitude 142°00′00″ W; thence north to the 
point of origin. 
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 APPENDIX D 
 

Compliance with MARPOL 73/38 Regulation 37 of Annex 1 (SOPEP) 
 
D.1  Introduction 

This appendix is required to implement Regulation 37 of Annex 1 of the MARPOL Convention and in 
accordance with 33 CFR 151.26.  This plan is written in accordance with the requirements of Regulation 37 
of Annex I of the International Convention for the Prevention of Pollution from Ships, 1973, as modified by 
the Protocol of 1978 relating thereto (MARPOL 73/78).  
 
The purpose of the plan is to provide guidance to the master and officers on board the ship with respect to 
the steps to be taken when a pollution incident has occurred or is likely to occur.  
 
The plan contains all information and operational instructions required by the guidelines (Resolution 
MEPC.54(32) as amended by Resolution MEPC.86(44)). The appendices contain names and telephone 
numbers, etc., of all contacts referenced in the plan, as well as other reference material.  
 
This plan has been approved by the Coast Guard, and except as provided below, no alteration or revision 
may be made to any part of it without the prior approval of the Coast Guard.  
 
Changes to the Section 7 of the plan and the appendices do not require approval by the Coast Guard. The 
appendices must be maintained up-to-date by the owners, operators, and managers. 
 
D. 2  Additional Information 
 
Additional introductory information is contained in Sections 3 and 4 of the plan regarding shipboard spill 
mitigation procedures and shore-based response procedures, including arrangements for required response 
resources. 
 
D.3  Reporting Requirements 
 
a. When to report:  A report shall be made whenever an incident involves: 
  

1. A discharge of oil resulting from damage to the ship or its equipment, or for the purpose of  
securing the safety of a ship or saving life at sea; 

2. A discharge of oil during the operation of the ship in excess of quantities allowed by 33 CFR 
151.10 or 33 CFR 157.37; or 

3. A probable discharge.  Factors to be considered in determining whether a discharge is probable 
include, but are not limited to; ship location and proximity to land or other navigational hazards, 
weather, tide, current, sea state, and traffic density.  The Master must make a report in cases of 
collision, grounding, fire, explosion, structural failure, flooding or cargo shifting, or an incident 
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resulting in failure or breakdown of steering gear, propulsion, electrical generating system, or 
essential shipborne navigational aids. 

  
b. Information required: Notifications and reports are to be made in accordance with procedures set forth 

in Section 2. 

c. Whom to contact. When operating in the waters of another country, reports shall be made to that 
country (coastal state).   Port specific information for foreign countries is provided in Section 2 (List of 
National Operational Contact).  Reports to the U.S. National Response Center are also required when 
spills occur from a U.S. vessel (resulting from a casualty as listed in 46 CFR 4) while in the waters of 
another country.  Information on how to contact the National Response Center is contained in Section 2. 

 
D.4  Steps to Control a Discharge 
 
This information is contained in Section 3 (Shipboard Spill Mitigation) of the Plan. 
 
D.5  National and Local Coordination (Foreign and U.S. ports) 
 
Guidance provided in Section 3 regarding the Master’s responsibility in case of a spill applies also to spill 
response activities when the vessel is in the waters of a foreign country, until such time as port state 
authorities take control.  Every effort must be made to coordinate shipboard activities with port state 
activities so that a timely and effective response can be made.  Further, directions given and actions taken by 
port state officials should be documented and reported to appropriate company personnel. 
 
D.6  Appendices 
 
Required information is contained in Appendices A (Geographic Specific Appendix), B (Vessel 
Characteristics), C (COTP Zones), D (SOPEP), E (Response Resource Planning), F (Response Procedures 
for Group V Oils), G (OSRO, Salvage, and Marine Firefighting Contracts), and H (Vessel Pre-Fire Plans). 
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 APPENDIX E 
 

Response Resource Planning Calculations 
 
E.1  Maximum Most Probable Discharge Response Resources Planning Factors: 
 
The planning factors used to determine response resources required to respond to a Maximum Most 
Probable Discharge (MMPD) for the geographic areas in which Company vessels operate are 
summarized below.  The Company operates vessels in COTP Zones described in Appendix A.  
These COTP Zones have been reviewed and it has been determined that MMPD planning factors 
for non-tank vessels are within the capabilities of the Company-contracted OSRO and marine 
salvor.  
 
E.2  Worst Case Discharge Response Resources Planning Factors: 
 
Due to the nature of the Company’s business, it is possible that any of the Company’s fleet may 
carry oil cargos within Groups I-IV in several of the COTP Zones listed in Appendix A.  
Accordingly, in determining the planning volumes for a Worst Case Discharge (WCD), the loss of 
the entire cargo from the Company’s largest capacity non-tank vessel was assumed, based on a 
Group III oil that has the highest emulsification factor.  In planning for shoreline cleanup however, 
the higher percentage required for a Group IV oil was used.  
 
The planning factors used to determine the response resources required to respond to a Worst Case 
Discharge for the geographic areas in which Company vessels operate are summarized below. 
These COTP Zones have been reviewed and it has been determined that WCD planning factors for 
non-tank vessels are within the capability of the Company-contracted OSRO and marine salvor. 
Containment and collection boom and protection boom factors selected were the same as required 
for OSROs to receive Tier 1 (C), Tier 2 (D) and Tier 3 (E) classifications for the specific operating 
environments, under the more stringent April 5, 2000 proposed USCG program for Classifying Oil 
Spill Removal Organizations. 
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E.2.1  Worst Case Discharge Planning Volumes: 
 
Cargo Volume: 30000 bbls (Assume loss of entire cargo from largest vessel) 
Cargo Type:  Group III (Groups I-IV may be carried; assume Group with 

highest emulsification factor) 
Emulsification Factor:  2.0 
 
 
Operating 
Environment 

Planned % 
On-water 
Recovery 

Planned % 
Shoreline 
Cleanup 

Planning Volume for 
On-water Recovery 
(Bbls) 

Planning Volume for 
Shoreline Cleanup 
(Bbls) 

Inland/Nearshore 50 70 * 30000 
(30000 X .5 X 2.0) 

42000 
(30000 X .7 X 2.0) 

Offshore 40 30 * 24000 
(30000 X .4 X 2.0) 

1800 
(30000 X .3 X 2.0) 

 
*Assumed higher % for Shoreline Cleanup based on Group IV Oil. 
 
 
E.2.2  Worst Case Discharge Effective Daily Recovery Capacity (EDRC) 
 Requirements (bbls/day) 
 
Operating 
Environment 

Planning Volume 
(Bbls) 

Tier 1 (Bbls/day) Tier 2 (Bbls/day) Tier 3 (Bbls/day) 

Inland/Nearshore 30000 (X .15) 4500** 
(Cap: 12,500) 

(X .25) 75000*** 
(Cap: 25,000) 

(X .40) 12000** 
 

Offshore 
 

30000 (X .10) 3000 (X .165) 4950 (X .21) 6300 
 
** Multiplier used is a Resource Mobilization Factor; capacity in excess of “Cap Amount” is 
available from MSRC. 
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APPENDIX F 
 

Response Procedures for Group V Oils 
 

Oils classed by the Coast Guard as Group V oils usually have an API number of less than 10 and 
may sink or remain neutrally buoyant when spilled into the water complicating location, 
containment, and removal efforts.  The same response procedures used for Group I-IV oils should 
be followed for response to Group V oils.  For example, measures to stabilize the vessel, mitigate 
oil outflow and protect shorelines that may be impacted apply.  However, some of these measures 
may be less effective because of the physical properties of Group V oils. 
 
Because Group V oils may sink or remain neutrally buoyant in the water column, locating the oil 
presents a challenge.  In general, visual and photobathymetric techniques are restricted to water 
depths of 60 feet or less and are suitable for both suspended oil and oil on the seabed.  Diver-based 
visual observations can only be used in low-current and small wave areas.  Acoustic techniques, 
television observations, water-column and bottom sampling, in situ detectors, and nets and trawls 
typically have no depth restrictions except that the water must be deep enough for the instrument to 
be deployed and operated safely.  They become more difficult to operate, however, as the current 
speed and wave height increase.  Past experience with spills of Group V oil reveals that once on the 
bottom such oil tends to “go downhill” or settle in depressions on the seabed.  The rolling motion 
caused by surf or currents can result in the oil becoming heavily laden with sand. 
 
The containment and recovery of oil dispersed in the water column or deposited on the seabed are 
very difficult.  Different strategies for containing these oils can be used depending on the location 
of the oil.  For oil suspended in the water column, silt curtains, nets and trawls and pneumatic 
barriers and booms have been used with some success.  For oil on the seabed, collection in seabed 
depressions and bottom booms may be used.  Techniques to recover these oils include manual 
removal by divers or boat-based personnel using dip nets or seines, pump and vacuum systems, nets 
and trawls, dredging, and onshore recovery. 
 
Vessel-to-vessel transfer (lightering) of Group V oils can be accomplished using standard company 
operating procedures, vessels and equipment, provided company vessels and personnel are used, 
and the vessels are not damaged (i.e., cargo containment and cargo venting systems are intact and 
operational).  Group V oils will generally be heated prior to loading so that it can be pumped and 
will flow readily through piping.  Once cooled it tends to gel or solidify so that it may not be 
capable of being pumped by conventional vessel pumping systems.  Should over-the-top pumping 
be required, appropriate equipment and personnel trained and experienced with over-the-top 
pumping of petroleum products should be utilized.  
 
Some oil will remain on the water surface and can be recovered by conventional means (i.e., boom 
and skimmers).  A note of caution: as Group V oil cools it tends to gel or solidify making skimming 
systems designed for light oils ineffective. 
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Environmentally sensitive areas must be protected, as for any oil spill.  In addition, areas subject to 
damage by sinking oil should be identified and protected by deflecting oil away from these areas 
before the oil reaches these areas. 
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RESOLVE SALVAGE & FIRE (AMERICAS),INC.

OPA-90 VESSEL RESPONSE PLAN CITATION & SALVAGE AND MARINE
FIRE - FIGETI NG FA ND I NG AGRE E M E NT

BETWEEN:

(the "Vessel

and

RESOLVE SALVAGE & FIRE (AMERTCAS),INC.
(the "Resource Provider")

WHEREAS:

A. The Vessel Owner/Operator is required to comply with Title 33 Part 155 of
the United States Code of Federal Regulations C'33 CFR 155') specifically 33
CFR 155 Subpart I -- Salvage and Marine Fire Fighting, and 33 CFR 155 Subpart J
-- Nontank Vessel Response Plans (together, the "Regulations").

B. The Resource Provider is a qualified provider of salvage and marine
firefighting services (the "Sewices") as listed in the Regulations.

C. The Vessel Owner/Operator and the Resource Provider wish to agree to terms
for the planning and provision of the Services as set out in this Agreement in
respect to the vessels listed in Appendix D of this Agreement.

IT IS HEREBYAGREED THAT:

1. The Vessel Owner/Operator will name the Resource Provider as the
primary salvage and marine firefighting resource provider in the Vessel
Owner/Operator's Vessel Response Plan in the Captain of the Poft
(*COTP") zones as listed in Appendix C.

2. The Resource Provider hereby consents to be named as the primary
salvage and marine firefighting resource provider in the Vessel
Owner/Operator's Vessel Response Plan. The Vessel Owner/Operator may
make this consent available to the Coast Guard for inspection as provided
in 33 CFR 155.4045 (c) of the Regulations including provision of a copy
of this Agreement to the Vessel or to a Qualified Individual located in the
United States.

3. The Resource Provider will maintain the capability to provide the Services
in the COTP zones listed in Appendix C and in accordance with the
Regulations.

Resolve Salvage & Fire (Americas), lnc.
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Obligations of the Resource Provider

4, The Resource Provider warrants that:

4.1 it meets the adequacy criteria for salvors and marine firefighters as

specified in 33 CFR 155.4050 (b) (l) to (15) of the Regulations and will
maintain such status for the duration ofthis Agreement;

4.2 it is capable of providing the Services in accordance with the planned
response timeframes listed in Table 155.4030 (b) of the Regulations and
will maintain such capability and intends to commit to meet the Vessel
Response Plan requirements for the duration ofthis Agrcement.

Obligations of the Vessel OwnerlOperator

5. It is hereby agreed that the Vessel Owner/Operator will

5.I Name the Resource Provider as the primary salvage and marine
firefighting resource provider in the Vessel Owner/Operator's Vessel
Response Plan and will provide a copy of the effective edition of that Plan
to the Resource Provider;

5.2 Provide to the Resource Provider the required pre-incident information and
arrangements listed in 33 CFR 155.1035 (c) of the Regulations.

Activation of the Vessel Response Plan

It is hereby agreed that:

6. The Resource Provider intends to commit to support the Vessel
Owner/Operator's Vessel Response Plan which will be activated in
accordance with the Vessel Owner/Operators' procedures.

7. Following activation of the Vessel Response Plan the Vessel
Owner/Operator will notifu the Resource Provider by one of the methods
of communication set out in Appendix B to this Agreement of an incident
requiring a salvage andlor firefighting response. The Resource Provider
will give immediate written acknowledgement to the Vessel
Owner/Operator's notification of such an incident and give confirmation
that the Resource Provider is responding to the Vessel Owner/Operator's
notification.

8. At the time of confirmation that the Resource Provider is responding the
Vessel Owner/Operator will enter into a Salvage Agreement with the
Resource Provider for the provision of the Services under the terms provided
for in clauses 11, 12 and 13 of this Agreement. Should it not be possible for
parties to mutually agree which form of Salvage Agreement is to be used the
decision shall be referred to a sole Arbitrator in accordance with clause 16 of
this agreement and whose decision shall be final and binding on both parties.t/

U
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It is however agreed and understood that the response by the Resource
Provider shall in no way whatsoever be delayed or intemrpted pending

agreement between the parties and/or the delivery of the Arbihator's decision
The Salvage Agreement shall be deemed to be effective as from the time at
which the response began and will be signed by or on behalf of the Resource
Provider and Vessel Owner/Operator as soon as reasonably practicable.

9. The Vessel Owner/Operator shall, at its own expense, have the right to
appoint a representative (aka "SCR") to attend onboard the Vessel
during the Services and with whom the Resource Provider's salvage

master may consult.

Remuneration for the Services

10. From the time of activation of the Vessel Response Plan the Resource

Provider will maintain a schedule of all expenses incurred in respect of the
Resource Provider's personnel, craft and equipment including any
subcontractors and any out ofpocket expenses incuned pursuant to the
Services.

11. The expenses refened to in clause l0 of this Agreement shall be calculated
according to the Scopic rates as set out in Appendix A of this Agreement
subject to any revision from time to time by the Scopic committee and

subject to a25%o premium on all personnel, craft and equipment until
demobilized to the point of origin.

12. In the event that the Vessel and/or her cargo are not in imminent danger

through threat offire, explosion, sinking or grounding and do not pose a

substantial threat to the environment the Resource Provider and the Vessel
Owner/Operator may agree that the Services be provided on the basis of a
BIMCO TOWHIRE or WRECKHIRE contract or such other generally

accepted industry standard conhact as the parties may agree, as suitably
amended, and tariffrates as referred to in Clause I I of this Agreement.

13. kr the event that the Vessel and/or her cargo are in imminent danger
through threat offire, explosion, sinking or grounding or pose a substantial
threat to the environment the Resource Provider and the Vessel
Owner/Operator may agree that the Services be provided on the basis of a
Lloyds Open Form with Scopic incorporated.

14. The remuneration for all services provided from the time of activation
shall be in accordance with the provisions of the selected form of Salvage

Agreement. In all cases remuneration shall be determined by mutual
agreement befween parties or, failing mutual agreemento with reasonable

dispatch in New York City in accordance with the Rules of the Society of
Maritime Arbitrators.

15. The Resource Provider shall be entitled to security for payment for the

Services in accordance with the security provisions ofthe selected form
of the Salvage Agreement but will in any event retain all rights of lien
over the Vessel, her cargo bunkers, stores and freight at risk. V
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16. Any dispute arising under the remuneration calculated in accordance with
clauses 10, I l, 12 andlor 13 of this Agreement shall be refened to
arbitration in the United States under the Rules of the New York Society
of Maritime Arbitoators. No suit shall be brought before another
Tribunal, or in anotherjurisdiction, except that either party shall have the
option to bring proceedings to obtain conservative seizure or other similar
remedy against any assets owned by either party or other similar remedy
against any assets owned by the other party in any state orjurisdiction
where such assets may be found.

Term

17. This Agreement shall be in effect from-r tl 20 lt 2orlL and will
continue in force for a period of 12 months after which it will be
automatically renewed unless otherwise agreed by the parties to this
Agreement.

Law and Jurisdiction

18. This Agreement shall be subject to United States of America federal law and
jurisdiction.

Executed tbis{ate on .Tanuary 2 0, 2OL4 by

Owner/Operator ), Inc.

/o, / 6, /onr*o
'fimroei;w/ra;dPnl+

'Joseph E. Farrell , Jr.
PrintName

@
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Resolve Salvage & Fire (Americas), lnc.

Resolve WFiegeA f$5 (Americas), lnc.
Version giDecember 2013

APPENDIX A (SCOPICI

PERSONNEL

(a) The daily tariff rate, or pro rata for parl thereof, for porsonnel ruasonably angaged on the contraci, including any neces8ary
time in pro€eding to and telurning frcm the casually, shall be es follows:

Ofiice administralion, induding communielions
Salvago Mastar
Naval Ardlitect or Salvage OfiicerlEngineer
Assistant Salvage Otf carlEn ginsor
Diving supervisor
HSE qualilied diver or his squivalent but excluding saturation or mixed gas dlivers
(whose fato should b€ agreed with the scR 0r detormlned by lhe Afbltfator)
Salvage Foroman
Rlggsrs, Fi[ors, Equipmsnt Opsralors
Specialist Advisors - Fir€ Fighters, Chemicals, Pollution Cootrol

us$1,275
us$1,900
ustr,585
us$1,270
us$1,27o
us$1,140

tb) Tha crews ot tugs, and olher cralt, normany aboard lhat lug or cE t for lhe purpose of its oJslomary work are induded in the
taritr ral6 for thal tug or crafi but when because of lhe nature and/or localion ot the services io b€ rendered, it is a legal
rsquirement for an additional crsw membsr or members lo be aboard the tug or ctatt, the cosl of such additional craw will be
Paid'

(c) The rates for any personnel nol sot out above shall be agreed wilh lhe SCR or, failing agroomsnl, bs det€rminad by the
Arbitralor.

{d) For lhs avoldanc€ of doubt, persnnel are 'reasonably sngaged on lhe conlracf within lhe meaning 0l Appendix A sub-dause
1(a) horeof if, in addltlon to worting, thoy are aaling, sl66plng or oth€rwis€ resfng on sile or travelling to or from tha sit6;
personnel v'rho fall ill or are injured whils reasonably engaged on lhe contract shall be chargod tor at the approp,late daily larifl
Ete until they are demobllis€d but only if lt was reasonable to mobilise lhem in lhe lirBt pla6.

(e) SCOPIC remunsratlon shall cease to accrue in resp€ct of personnel who dle on slte ftom the date of death.

russ.Ala-suE8.c8aer
(a) (D Tugs, which Bhall include salvage lugs, harbour lug6, anchor hsndling tws, coastal/ocean lowing tugs, off-shor€

support craft, and any other work boat in excess of 500 b,i.p., shall be chargsd at lhe following rates, exclusive of
fuel or lubrieiting oil, for oach day, or pro rala for parl therqof, lhat lhoy ar€ roasonably engaged in lhe 6ervice6,
incloding proceeding towardo the casually from lhe lugs locatlon when SCOPIC i6 invoked or when lhe tugs ar€
mobilised (whichever i6 tha lat6r) and from the tug6 posllion when theirinvolvoment ln tho sarvlcos t€rmlnales to a
reasonable locailoo having due r€gard to their emptoyment imm€dlately pdor to their in\rolvement in lhe selices
and standing by on the basis ol lheir certilicated b.h.p.:

Foreach b.h"p. up to 5,000 b.h.p- US$2.80
For each b.h.p. betwaen 5,001 & 12,000 b.h.p. US92.00
Foreach b,h.p. betwoen 12,001 & 20,000 b.h.p. US$1.40
Foreach b.h.p. ovsr 20,000 b.h.p. Usto.7o

(ii) Any tug which has aboard cerlilied lire fighting oquipment shall, in additlon to the above rates, be paid:

US9090 per day, or pro rala for part lhsreof, it equippsd r,rith Fi Fi 0.5
US$l,375 per day, or pro rata for part lherool if equlpped with Fi Fi 1.0

for that period in !ilhich the tug is engaged in fire nghting necessitatino lhe use ot the certili€d lire tighting
6quipmont.

(iiD Any tug whidl is cerlified as "lce Class' shall, in addition to ths above, be paid US$1,375 per day, or pro rala for
pert thereof, when forcing or br€aklng ice drring the course of seMo€s including proceeding to and ratumlng from
lha casualV.

(iv) For lh6 purpcses of paragraph z(axi) horaof lugs shall be r8munerated tor any reasonable delay or devialion tor
lhs purpos€s of taking on board e8senlial salvage equipment, provisions or personnel lvhich lho Contraolor
raasonably anlicipates he strall requir€ in rondedng lhs soMcas which would not normally be found on rEssels of
lhe tugs 6ize and type.

(b) Any launch or work boat of lsss than 500 b-h.p. shall, exclusive of fuel and lubricaling oil, ba dla.gad al a rate of USE {.1 5 for
each b.h"p.

(c) Any olhar saft, nol falllng wihin the aboye definitions, shall ba dErged out at e markel rete for thst craft, exdusive of fuol snd
lubricating oil, such rats to bo agre€d wilh lhe SCR or, lalling agreomsnt, determlned by lhe Atbitrator.

(d) All tuel end lubdcaling oil @nsumed during the seNicas shall be paid at cost of replacerienl and shall be lreated as an out of
pocket expen6e.

(e) For the avoidanc€ of doubt, the above rates shall not incJude any poflable salvag6 equipment nomally sboard ths tug or crafl
and such 6quipm6nt shall be lreated in lhe 6ame manner as porlable salvago squipment and the Conkactors $lall be
reimburs€d in re6p6c1 thsreof ln accordance with AppendixA paragraphs 3 and 4(i) and (li) hereof.

(0 SCOPIC remuneralion shell ea6e to acdue in resptrt of tugs end olher craff whldr become a commercial lotal loss tom th6
date they stop bolng sngaged in the seMces plus a roasonable p€rlod for demobllisation (if appropriate) PROVIDED that such
SCOPIC remuneration in respect of demobilisatlon shall only be payable if the commsrcial total loss atisas whilst engagad ln
ths seMces and lhrough no faull of the Contraclo,s, lh6ir sewants, agents or sutscontractors.

us$ 950
us$ 760
us61,275

2.

1.€ 1999
1.9 2000
1-t 2005
I 1.2006
1.7 2007
1 12011 Y
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3. PORTABLE SALVAGE EOUIPMENT

(a) The daily tarifr, or pro rata for part lhereof, for all portable sslvage oquipment reasonably engaged during the s€wicos,
induding qly time necessary for mobilisation end damobilisalion, shall be es follows:

Eouioment

GonerrtoE

Up to 50 kW
51 to'120 kW
'12 ! to 300 kW
Owr301 kW

99s!@
185 Cfm
600 Cfm
1200 Cfm
Air Manilold
Blow€r; 1,500m'/mln.

ellgi!trie!-eeesls

Up to 50 kW
51 to 120 kW
121 to 300 kW
Ovsr301 kW

HorB: Por 6 Msl'os or 20 Feat

Air Hose
9t'
2'
tqyflet
2'
4'
8'
Rlold

3'
4'
6'
8"

lllicelltnaou EtulDnenl

Alr Bags, less lhan 5 tons lift
Alr Bags 5 to 15 tons lm
Air Lifi 4"
Air Lift 6r
Air Llfi 8'
Alr Tugger, up to 3 tons
Chain Saw
Conlain€rhandllng packago
Communlc€tlons package
Demage Stability Computer and Soflware
Echo Sounder, portable
Extsnsion Laddsr
Hydraulic
Hydraulic
Hydreullc
Hydraulic
Prce6urs

Jack, up to 50 tons
Jack, up to 120 tons
Pow€rpack up lo 40kw
Powerpsck 75kW
rmsh3r.9rttst

Rate - US$ Eouiom6nt

190
317
506

13
1,076

14
19
25

t9
22
25
92
38

50
253
l2a
253
379

95
25

200
2@
315

s2
25
50
95
00
95

310
670
506
253
25
14

310
220
z5
14

253
143

200
115
325
032
885
316

25
25

285

Prutactlve Clothlnorsaietv Eouloment

Brealhing Gear

Cooler; Evaporative; 30", 9800 Cfm, 1'l0v
Heatsr 55,00q1 10,000 Btu
Gas Monitoi Four Gas Types
Nitrogsn Gen€ralor- 1500 SCFH @96Vo,220v
PPE; Ascandingy'Doscsnding package: 4 Man
PPE; BunkerGearPkg: I Man
PPE; Chernical Suit Pkg: Class A: 1 Man
PPE; Chemical Sull Pko: Class B: I Man
PPE; Cold Weather 1r Respon6e Klt
PPEi Con0ned Space Eniry 2 Man packago, with
Communications
PPE; Survival Suit, lmmorsion
Venlllalion Pkg: Vane Axial: 1,500 Cfm
Venlilalion Pkg: Veniurl Typ€: 11,000 Cfm

Pollutlon Control Equlomant

Hot Tap Ma€tline, Including 6upporl equipment
Oil Boom, 24", psr 10 molrss
Oil Boom, 38', per l0 metres
Oil Booft,48', per 10 melres
BallesuFuol slorage 8ifis upto lO,0@ lilres
BallasuFuel storage Bins 10,000 to 25,000 lik6s
BdlasuFuel storage Bins 25,000 to 50,000 litres

Pumolno Eaulomgnt

Air
l',
2'
3',
gicEe!
2',
4'
6"
Electul€al Submolrlblo
t
4
8',
HvdEullc

Llohtlno Svltom3

Halogon systsm
Lighting Strlng, psr 50 feet
Light Tower
Underwatsr Llghtlng System, 1,000 watl6

Winchs

Up lo 5 tons, lncluding 50 metres of wirs
Up lo 10 lons, induding 50 metres of wlrB
Up to 20 long, including 50 metreE ot wir€

Fondorg

Yokohama
1.00m. x 2.00m.
2.50m. x 5.50m.
3.50m, x 6,50m.

75
158
253
143

Rat€ - US$

04
126
100
250
175

2,45A
350
125
145
25
35

525

t0
100
115

1,205
39

126
244

75
r00
128

75
158
253
143

5
0

05
95

1t0

04
114
152

u
190
759

6'
8"

500
759

1,265

Rigging Package, heavy
Rigging Package, light
Sloel band Saw
Tlrfor3, up to 5 tonnes
Thermal lmaglng Camsra
Tool Packaga, p6r sat
Ventllatlon Package
VHF Radlo
Z Boat, lncluding oulbo€rd up to 14 feet
Z Boel, lndudlng oulbmrd ov€r 14 fs6t

Divlno Eoulpmont

Hlgh Pr€ssure ComprossorSS00 p6i/17 Cfm
High PrBssure Compreosor 5500 psil5 Cfm
Oocomprsssion Chambor with Medical Lock
Oecomprasslon Chamben Two Man, including @mpressor
Decompr€ssion Chamber Four Man, includlng Gompressor
Hot Water Dlving Aesembly
Underwater Magnots
Undarwal€r Drill
Shallow Water Dlve Spr.ad

Low Pressure lnrlatable
3 melr€s
6 melres
I mef6s
12 rnetres
10 metres

100
32
64
95

't50
175
250

95
100
317

89
89

190
310
310

13
25
30
64

Shscllo8

Up to 50 lonn€s
51 to 120 tonnos
121 to 200 tonnos
Ovar 200 tonneg r
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Eouioment

Woldlno & Cuttlno Eoulpmont

Bolt Gun
Ory-acolylene Surfac€ Cutting Gaar
Undeilater Cutling Gear
Underwator Wolding Kit
250 Amp Welder
400 Amp Welder

Rate - USt

380
92
u
64

190
253

Eouioment

Stoaaoe Eauiomont

12'Container
20' Container

Rato - US$

Page 7 of 10
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32
50

4.

(b) Any portable salvags €quipmsnl sngaged but not set out above shall ba charged at a rate to be agreed with the SCR or,
failing agr€emeot, det6rmlned by the Arbitrator.

(c) The total dlarge (b6for€ bonu6) for each item of portable salvdge equipment, oMred by tha conlracior, 6hall not exceed lhe
manulaclursig recomm€nded rstail prico on th€ last day of the servic€s multiplied by 2.0.

(d) Componsation for any portable salvag. €quipment lost or dsstroFd during lhe services shall be paid at lhe replacement cost.
(Provided that lhe total of sudl compenoalion and lhe daily tariff rate (before bonus) in rospsct of that item doas not excs€d
lhe aclual co6t of replacing lhe item at lhe Conlractols base \dth lhe mosl similar equhralent new item mullipllod by 2.5-)

(e) All con8umabl68 sucfi as woldlng mds, boilor 8uits, small ropes €tc. shall bs ciargod at cost and shall be trealed a6 an out of
pocket 6xpen6e.

(f) Tha Conlractor shall be entilled to t€muneration al a stan&by rata of 50% of the full ladf Jate plus bonus for any podable
salvage €quipment reasonably mobilis€d bul. nol us€d rludng the sah6ge operalion provided

(D lt has been mobillsed with the prior agreemenl ofthe owner of lhe vesssl or its mobilisatioo was masonabls in the
drcumstances of lh6 casualty, or

(i0 ll comprises poriablo salvtgs aquipm€nt normally aboaJd lhe tug or cfatt that would have been reasonably
mobilised had it not already been aboard the tug or crafr.

(d $COPIG remuneralion shall ceae to effrue ln respect of portable salvag€ oquipment which bocomes a commercial total 1066

fnon th€ date il ceases to be us€abls plus a easonable p€riod for demobilisation (if appropriale) PROVIDED that such
SCOPIC rcmuneration ln rsspoct of demoblllsation shall only be payable it the commarc.ial tolal loss arisss while it iE engaged
in lhe ssMces and through no fsult oflhe Contractors, lheirservanls, agents or sub-contrac{ors.

DOWNntIE

lf a iug or piece of porlable salvage equipmenl breaks down or ls damagod without fault on lhe parl ot the Contrador, his servants, agents
or sub-coniraclors and a6 a dired rosult of performlng the services it should be pald for during lho repair while on site al tho sland-by rate
of 50% of fie laritr rats plus uplin pursuanl lo sub4au6o 5{iv) of th6 SCOPIC clause.
lf a lug or plece of portabl€ salvago €qulpm€nt br€aks down oF othenfliso becomss inopsrabla wilhout taull on lhe parl of the Co[lracior,
his s€rvants, agents or subonlrac{ors and as a dirBcl result of performlng the s€rvicas and cannot b€ repaited on site lhen:

(i) tf it is not ussd lhsreafi€r bul r€malns on sit€ lhen no SCOPIC romuneralion is payable in respecl of that tug or piee of
porlsble salvsge equipment from lhe time of the breakdown-

(l) lf it is removed trom slte, r€pslred end reasonably retumed lo th6 slts for use SCOPIC remuneralion al lhe standby rate of
50% ot the tariff rate plus bonue pursuanl to sub-clause s(iv) of the SCOPIC clause shall be peyabls tom lhs broakdown to
the dale it is retumed to the sile,

0iD lf it ls rEmoved from the sito and not rotumsd SCOPIC ramuneralion ceaa€s fmm lha breakdown but is, in addilion, payable for
lhe pedod that it lakes to relum il diredly to base at the slan4by .ate of 50% ot the tsrlff rato plus bonus puBuant to sub.
clauss s(iv) oI the scoPlc dauss.
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APPENDIX B

Resolve Salvage & Fire 1Ams16"r1, tn".
Version 3.0

Re$lgb6oltFggl$ Fire (Americas), lnc.
Version 3.0
01 October2013

RESOLVE SALVAGE & FIRE (Americus), fnc.
OPA-90 VESSEL RESPONSE PI-4N CITATION
& SALVAGE AND MARINE FIRE-FIGHTING

FUNDING AGREEMENT

EMERGENCY CONTACT INFORMATION

24 Hour Phone Confirmation

+1 (954\ 764-9700

24 Hour E-Mail Confirmation

EMX@resolvem arine. com
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APPENDIX C

Rerolve srhrge & Flr€ {Ad6rl€s}, lnc,
Verioh 2,1

11-Apr-2012

Resolve Salvage & Fire (Americas), lnc.
Version 3.0

Re$lG8dealola Fire (Americas), lnc.
Version 3.0
01 October 201 3

RESOLVE SALVAGE & FIRE (Americas), lnc
OPA-90 VESSEL REsPONsE PI.AN CTTATION

&SALVAGEAND MARINE FIRE-FIGHTING

FUNDING AGREEMENT

USCG Captaln gfthe PortZone Coverages

ln Accordance with 33 CFR, Table 155.t1030(bl
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APPENDIX D

Resolve Salvage & Fire (Americas), lnc.
Version 3.0
01 October2013

RESOLVE SALVAGE & FIRE (Americos), Inc.
OPA.gO VESSEL RESPONSE PLAN CITATION
& SALVAGE AND MARINE FIRE.FIGHTING

FANDING AGREEMENT

Vessels Covered Under This Agreement

HOS ACHIEVER

USNS ARROWHEAD

HOS BAYOU

HOS BEAUFORT

HOS BEIGNET

HOS BLACK FOOT

USNS BLACK POWDER

HOS BLACK ROCK

HOS BLACK WATCH

HOA BLUEWATER

HOS BOURRE

HOS BOUDIN

HOS BRASS RING

HOS BRIARWOOD

HOS BRIGADOON

HOS BRIMSTONE

HOS CALEDONIA

HOS CAPTAIN

HOS CAROLINA

HOS CAROUSEL

HOS CAYENNE

HOS CEDAR RIDGE

HOS CHICORY

HOS CLAYMORE

Name

9414163

9472373

9647681

9208887

9240184

9647693

9472347

9647708

9647710

9273480

9216377

9229922

9672636

9672648

9207596

9271016

9647629

9647590

9647577

9672600

9207182

9672595

9224934

9647588

IMO number

Page 10 of 13



APPENDIX D

RESOLVE SALVAGE & FIRE (Americns), fnc.
OPA 90 VESSEL RESPONSE PLAN CITATION
& SALVAGE AND MARINE FIREFIGHTING

FUNDING AGREEMENT

Tank Vessels Covered Under This Agreement

HOS CLEARVIEW

HOS COMMANDER

HOS COQUILLE

HOS CORAL

HOS CORNERSTONE

HOS CRESTVIEW

HOS CROCKETT

HOS CROSSFIRE

HOS DAKOTA

HOS DEEPWATER

HOS DOMINATOR

HOS DOUGLAS

USNS EAGLEVIEW

HOS EXPLORER

HOS GEMSTONE

HOS GREYSTONT

HOS HAWKE

HOS INNOVATOR

HOS IRON HORSE

HOS LODE STAR

HOS MYSTIQUE

HOS NAVEGANTT

HOS NOME

HOS NORTH STAR

Name

9647605

9647564

9219848

9518622

9227065

9647631

9647617

9203459

9207601

9221841

926581 1

9234551

9472361

896441 0

9270995

9271004

9214630

9251808

9457050

9472440

9472323

9214953

9236884

9472438

IMO number

Resolve Salvage & Fire (Americas), lnc.
Version 3.0
01 October 201 3
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APPENDIX D

RESOLVE SALVAGE & FIRE (Americas), fnc.
OPA 90 VESSEL RESPONSE PLAN CITATION
& SALVAGE AND MARINE FIREFIGHTING

FUNDING AGREEMENT

Vessels Covered Under This Agreement

Resolve Salvage & Fire (Americas), lnc.
Version 3.0
01 October2013

HOS PINNACLE

HOS PIONEER

HOS POLESTAR

HOS RED DAWN

HOS RED ROCK

HOS RENAISSANCE

HOS RESOLUTION

HOS RIDGEWIND

HOS RIVERBEND

HOS SANDSTORM

HOS SAYLOR

HOS SHOOTING STAR

HOS SILVER ARROW

HOS SILVERSTAR

HOS STORMRIDGE

HOS SUPER H

HOS SWEET WATER

HOS THUNDERFOOT

HOS VOYAGER

USNS WESTWIND

HOS WILDWING

HOS WINDANCER

HOS WARLAND

HOS WOODLAND

Name
9472385

8964434

9472414

9647643

9647655

9647667

9472335

9260706

9647679

9246865

9214941

9472426

9495533

9273478

9246877

9206683

9495545

9211937

896491 5

9472359

9472402

9472397

9742704

9742716

IMO number

Page 12 of 13



APPENDIX D

RESOLVE SALVAGE & FIRE (Americas), Inc.
OPA 90 VESSEL RESPONSE PLAN CITATION
& SALVAGE AND MARINE FIREFIGHTING

FUNDING AGREEMENT

Vessels Covered Under This Agreement

Resolve Salvage & Fire (Americas), lnc.
Version 3.0
01 October 201 3

HOS WARHORSE

HOS WILD HORSE

HOS BROWNING

HOS WINCHESTER

HOS COLT

HOS REMINGTON

Name

9696591

9696606

9587398

9490064

96861 56

9686144

IMO number

Page 13 of 13



HORNBECK OFFSHORE                       SMPEP/NTVRP 
Appendix Number: H Policy and Procedures Title: 

Vessel Pre-Fire Plans  

Policy and Procedures Number: 
SMPEP/NTVRP –H 

Revision Number: 1 Page: 1 of 1 

Prepared By: QHSE  Approved By:  Chief Operating Officer Effective Date: May 2018 
 
 

 

APPENDIX H 
 

Company Vessel Pre-Fire Plans 
 

The following pages contain Vessel Pre-Fire Plan Receipts & Certifications of Acceptability 
from our Salvage and Marine Firefighting contractor.   A CD is also enclosed which contains 
the Pre-Fire Plans for all Company vessel covered under this plan. 

 
  
 



RES LVE
SALVAGE & FIRE x

VESSEL PRE-FIRE PLAN RECEIPT & CERTIFICATION OF ACCEPTABILITY

RESOLVE SALVAGE & FIRE (AMERICAS), lNC., as a Salvage and Marine
Firefighting Resource Provider named in OPA90 Vessel Response Plans by Plan Holder

Hornbeck Offshore Operators, LLC.

for the vessel(s) listed below or on a list attached, hereby acknowledges receipt of Vessel Pre-Fire Plan(s) for said vessel(s).

HOS ACHIEVER HOS BROWNING

HOS BAYOU HOS BRIARWOOD

HOS BEIGNET HOS BRIGADOON

HOS BEAUFORT HOS BRIMSTONE

HOS BLACK WATCH HOS CALEDONIA

HOS BLACK FOOT HOS CAPTAIN

HOS BLACK ROCK HOS CAROLINA

HOS BLUEWATER HOS CAROUSEL

HOS BOUDIN HOS CAYENNE

HOS BOURRE HOS CEDAR RIDGE

HOS BRASS RING HOS CHICORY

HOS CLAYMORE
ln accordance with requirements found in 33CFR Subpart I 5155.4035(bX2), RESOLVE SALVAGE & FIRE (AMERICAS), lNC.
hereby certifies that it has:

. Reviewed the Vessel Pre-Fire Plan(s) received , and

. Noted the accordance with an indicated standard re 33CFR Subpart I S 155.4035(bXl ), and,

. Accepted the resource provider's role described therein, and

. Agreed to implement the plan to mitigate a potential or actual fire.

NFPA 1405 SOLAS Regulation ll, Part ll-2 Other

N Vessel List Attached? (Y/N)

RESOLVE SALVAGE & FIRE (AMERICAS), INC.

E. Farrell, Jr,

President/CEO

'--ffir 
*!il frFffi,*

AMERIcAN
SALVAGE
A5SO'CIATION

v9 2013

LffiN&U
YOUR COMFlft VESSEL RESroNSE $LUNON



SALVAGE & FIRE z

EL PRE-

RESOLVE SALVAGE & FIRE (AMERICAS), lNC., as a Salvage and Marine
Firefighting Resource Provider named in OPA90 Vessel Response Plans by Plan Holder

Hornbeck Offshore Operators, LLC.

for the vessel(s) listed below or on a list attached, hereby acknowledges receipt of Vessel Pre-Fire Plon(s) for said vessel(s).

HOS CLEARVIEW HOS DOUGLAS

HOS COMMANDER HOS EXPLORER

HOS COQUILLE HOS GEMSTONE

HOS CORAL HOS GREYSTONE

HOS CORNERSTONE HOS HAWKE

HOS CRESTVIEW HOS INNOVATOR

HOS CROCKETT HOS IRON HORSE

HOS CROSSFIRE HOS LODE STAR

HOS COLT HOS MYSTIQUE

HOS DAKOTA HOS NAVEGANTE

HOS DEEPWATER HOS NOME

HOS DOMINATOR HOS NORTH STAR
ln accordance with requirements found in 33CFR Subpart I S155.4035(bX2), RESOLVE SALVAGE & FIRE (AMERICAS), lNC.

hereby certifies that it has:
. Reviewed the Vessel Pre-Fire Plan(s) received , and
. Noted the accordance with an indicated standard re 33CFR Subpart I S 155.4035(bXl ), and,
. Accepted the resource provider's role described therein, and
. Agreed to implement the plan to mitigate a potential or actual fire.

NFPA 1405 SOLAS Regulation ll, Part ll-2 Other

N Vessel List Attached? (Y/N)

RESOLVE SALVAGE & FIRE (AMERICAS),INC.

E. Farrell, Jr

President/CEO

RE5 LVE

nm, *m fifffi'*
AMERICAN
SALVAGE
AssoctartoN

v9 2013 'ffin&u YOUR COMPIff VSEL RBrcNsE $L6oN



RES LYE
SALVAGE & FIRE z

VESSEL PRE-FIRE PLAN RECEIPT & CERTIFICATION OF ACCEPTABILITY

RESOLVE SALVAGE & FIRE (AMERICAS), lNC., as a Salvage and Marine
Firefighting Resource Provider named in OPA90 Vessel Response Plans by Plan Holder

Hornbeck Offshore Operators, LLC.

for the vessel(s) listed below or on a list attached, hereby acknowledges receipt of VesselPre-Fire Plan(s) for said vessel(s).

HOS PINNACLE HOS SILVER ARROW

HOS PIONEER HOS SILVERSTAR

HOS POLESTAR HOS STORMRIDGE

HOS RED DAWN HOS SUPER H

HOS RED ROCK HOS SWEET WATER

HOS RENA]SSANCE HOS SHOOTING STAR

HOS RESOLUTION HOS THUNDERFOOT

HOS RIDGEWIND HOS VOYAGER

HOS RIVERBEND HOS WILDWING

HOS REMINGTON HOS WINDANCER

HOS SANDSTORM HOS WARLAND

HOS SAYLOR HOS WOODLAND
ln accordance with requirements found in 33CFR Subpart I 5155.4035(bX2), RESOLVE SALVAGE & FIRE (AMERICAS), lNC.

hereby certifies that it has:
. Reviewed the Vessel Pre-Fire Plan(s) received , and
. Noted the accordance with an indicated standard re 33CFR Subpart I S 155.4035(bX1), and,
. Accepted the resource provider's role described therein, and
. Agreed to implement the plan to mitigate a potential or actual fire.

NFPA 1405 SOLAS Regulation ll, Part ll-2 Other

N Vessel List Attached? (Y/N)

RESOLVE SALVAGE & FIRE (AMERICAS),INC.

E. Farrell, Jr,

President/CEO

nm, *m #ffi

{

*
AMERIcAN
.SALVAGE
ASSO'c'ATION

y9 2013 'ffit&u YdR coMPlff vEsEL RBrc{sE $LUf,oN



RES LVE
SALVAGE & TIRE x

VESSEL PRE-FIRE PLAN RECEIPT & CERTIFICATION OF ACCEPTABILITY

RESOLVE SALVAGE & FIRE (AMERICAS), lNC., as a Salvage and Marine
Firefighting Resource Provider named in OPA90 Vessel Response Plans by Plan Holder

Hornbeck Offshore Operators, LLC.

for the vessel(s) listed below or on a list attached, hereby acknowledges receipt of Vessel Pre-Fire Plan(s) for said vessel(s).

HOS WARHORSE USNS ARROWHEAD

HOS WILD HORSE USNS BLACK POWDER

HOS WINCHESTER USNS EAGLEVIEW

USNS WESTWIND

ln accordance with requirements found in 33CFR Subpart I S155.4035(b)(2), RESOLVE SALVAGE & FIRE (AMERICAS), lNC.
hereby certifies that it has:

. Reviewed the Vessel Pre-Fire Plan(s) received , and

. Noted the accordance with an indicated standard re 33CFR Subpart I S 155.4035(bX1), and,

. Accepted the resource provider's role described therein, and

. Agreed to implement the plan to mitigate a potential or actual fire.

NFPA 1405 SOLAS Regulation ll, Part ll-2 Other

N Vessel List Attached? (Y/N)

RESOLVE SALVAGE & FIRE (AMERICAS),INC.

E. Farrell, Jr,

President/CEO

-.ffir'*im #ffi'
*

AMERICAN
,SALVAGE
AssoclATroN

v9 2013

ffit&u YOUR COMPlft VBSEL RSrcNsE $LWOts



RES LVE
SATVAGE & FIRE z

CERTIFICATE OF COVERAGE
SALVAGE, FIREFIGHTING AND EMERGENCY LIGHTERING SERVICES

RESOLVE SALVAGE & FIRE (AMERICAS), lNC. et al (RESOLVE) agrees to provide, on terms to be agreed, the neccessary
personnel and equipment capable of responding to a maritime emergency in all geographic areas, including California
state waters (12 miles), as defined by the Oil Pollution Act of 1990. These services may include salvage, firefighting,
emergency lightering, or wreck removal services as outlined in U.S. Federal Regulation 33 CFR Part 155 in the California
Code of Regulations (Title 14). RESOLVE'S ability to respond within the response times outlined in the Federal / California
regulations will be subject to recieving notification from

Hornbeck Offshore Operators, LLC.
the (Plan Holder) within 30 minutes of initial notification to the USCG. The Plan Holder is hereby authorized to name
RESOLVE and its resources in their Vessel Response Plan(VRP) for the following named vessel(s):

HOS

HOS

HOS

HOS

HOS

HOS

HOS

HOS

HOS

HOS

HOS

HOS

HOS

HOS

EMERGENCIES PLEASE CALL +1 954764A7OO

RMG OPA90 Certificate of Coverage

P&l Club Approved 01 October 2013

I& *m* *m*

HOS CROCKETT

HOS CROSSFIRE

HOS DAKOTA

HOS DEEPWATER

HOS DOM]NATOR

HOS DOUGLAS

HOS EXPLORER

HOS GEMSTONE

HOS GREYSTONE

HOS HAWKE

HOS INNOVATOR

HOS IRON HORSE

HOS LODE STAR

HOS MYSTIQUE
RESOLVE SALVAGE & FIRE (AMERICAS),INC.

h E. Farrell, Jr,

President/CEO

#ffi

ACHIEVER

BAYOU

BEAUFORT

BEIGNET

BLACK FOOT

BLUEWATER

BLACK ROCK

BLACK WATCH

BOUDIN

BOURRE

BRASS RING

BRIARWOOD

BRIGADOON

BRIMSTONE

HOS

HOS

HOS

HOS

HOS

HOS

HOS

HOS

HOS

HOS

HOS

HOS

HOS

HOS

CALEDONIA

CAPTAIN

CAROLINA

CAROUSEL

CAYENNE

CEDAR RIDGE

CHICORY

CLAYMORE

CLEARVIEW

COMMANDER

COQUILLE

CORAL

CORNERSTONE

CRESTVIEW

-

YOUR COMPLdE VESSEL REArcNAE SOLUNON
*

AMERIcAN
.Snlvace
ASSoCIATIoN

s"dl
'uK;

1 51 0 SE 1 7th Street Su ite 400, Fort Lauderda le, FL 3331 6 www.resolvemarin e.com



SALVAGE & FIRE z

CERTIFICATE OF COVERAGE
SALVAGE, FIREFIGHTING AND EMERGENCY LIGHTERING SERVICES

RESOLVE SALVAGE & FIRE (AMERICAS), lNC. et al (RESOLVE) agrees to provide, on terms to be agreed, the neccessary
personnel and equipment capable of responding to a maritime emergency in all geographic areas, including California
state waters (12 miles), as defined by the Oil Pollution Act of 1990. These services may include salvage, firefighting,
emergency lightering, or wreck removal services as outlined in U.S. Federal Regulation 33 CFR Part 155 in the California
Code of Regulations (Title 14). RESOLVE's ability to respond within the response times outlined in the Federal / California
regulations will be subject to recieving notification from

Hornbeck Offshore Operators, LLC.
the (Plan Holder) within 30 minutes of initial notification to the USCG. The Plan Holder is hereby authorized to name
RESOLVE and its resources in theirVessel Response Plan(VRP) for the following named vessel(s):

HOS NAVEGANTE HOS SILVER ARROW HOS BROWNING

HOS NOME HOS SILVERSTAR HOS COLT

HOS NORTH STAR HOS STORMRIDGE USNS ARROWHEAD

HOS PINNACLE HOS SUPER H USNS BLACK POWDER

HOS PIONEER HOS SWEET WATER USNS EAGLEVIEW

HOS POLESTAR HOS THUNDERFOOT USNS WESTWIND

HOS RED DAWN HOS VOYAGER

HOS RED ROCK HOS WARLAND

HOS RENAISSANCE HOS WARHORSE

HOS RESOLUTION HOS WINDANCER

HOS RIDGEWIND HOS WILD HORSE

HOS RIVERBEND HOS WILDWING

HOS SANDSTORM HOS WOODLAND

HOS SAYLOR HOS WINCHESTER

HOS SHOOTING STAR HOS REMINGTON
RESOLVE SALVAGE & FIRE (AMERICAS),INC.

EMERGENCIES PLEASE CALL +1 954764A7OO

RMG OPA90 Certificate of Coverage

P&l Club Approved 01 October 2013

E. Farrell, Jr.

President/CEO

RES LVE

ffiil&u o=€'. *ffi: JRg
YOUR COMPLEE VESSEL RES&NBE $U[ON

*
AMERTcAN
Snrvace
AssocrATroN

1510 5E 17th Street Suite 400, Fort Lauderdale, FL 33316 www.resolvemarine.com



HORNBECK OFFSHORE                       SMPEP/NTVRP 
Appendix Number: I Policy and Procedures Title: 

Hornbeck Offshore Forms 

Policy and Procedures Number: 
SMPEP/NTVRP –I 

Revision Number: 1 Page: 1 of 1 

Prepared By: QHSE  Approved By:  Chief Operating Officer Effective Date:  
April 2019 

 
 

 

APPENDIX I 
 

Hornbeck Offshore Forms 
 

1. HO-402 Initial Notification Form to Company 
2. IMO Initial Notification Form to Coastal States 
3. HO-401 PREP Notification Exercise 
4. HO-401B PREP Equipment Deployment Exercise 
5. HO-401C PREP Emergency Procedures Exercise 
6. HO-403 SMPEP/VRP Contact Record 
7. Resolve SMFF Remote Assessment and Consultation Form A 
8. Resolve Comprehensive Emergency SMFF Remote Assessment Form B 
9. Resolve SMFF Remote Assessment Form for Marine Firefighting Form C 

 
 

 



 
 

Drill: Yes No 

 
 
INITIAL NOTIFICATION REPORTING FORM 

 

Initial Report to: Hornbeck Offshore, Customer Service Department 
Voice: (985) 727-6945 or (800) 223-5470 

1. Vessel Name: 2. Vessel Official Number: 3. Country of Registry: 4. Date of Incident: 5. Time of Incident: 

6. Masters Name: 7. Vessel Call Sign: 8. Length of Vessel: 9. Vessel Tonnage: 10. Distance to Nearest Land: 

11. Location of Incident (Lat / Long): 12. Course, Speed & Intended Track: 13. No. of POB: 14. Vessel Phone Number: 

15. Nature of Damage (Grounding, Collision, etc): 16. Details of any Crewmembers Injured: 17. Sheen Sighted (color/Size): 

18. Product Spilled/Potential to be Spilled: 19. Amount Spilled in Water: 20. Type & Quantity of Liquid Cargo / Bunkers onboard: 

 

21. MSDS Available: Yes No 

22. Weather Conditions: 
a. Clear/Rain: c. Temperature: e. Sea Height & Direction: 

 

b. Visibility: d. Wind Speed & Direction: f. Current Speed & Direction: 

23. Incident Description: 

24. Action Taken to Stop or Prevent Spill: 25. Action Taken to Contain & Clean Up Spill: 

26. Future Plans: 27. Need For Outside Assistance: 

28. Details of P&I Club and Local Correspondent: 29. Radio Station(s) & Frequencies Guarded: 

30. Current Conditions of Vessel: 31. Other Information: 

32. Name of Person 
Making this Report: 

33. Time/Date 
of this Report: 

34. Report # for this Incident if Multiple 
reports are issued (1, 2, 3 etc...): 

35. Time/Date 
Reported to NRC:  

 

NRC Report #: 
 
 

April 2013 HO-402 
Revision 2 



SHIPBOARD MARINE POLLUTION EMERGENCY PLAN (FOR OIL AND/OR NOXIOUS LIQUID 
SUBSTANCES) FORMAT FOR INITIAL NOTIFICATION TO COASTAL STATES 

AA (SHIP NAME, CALL SIGN, FLAG) 

BB (DATE AND TIME OF EVENT, UTC) 
                                                                          __ __  __ __  __  __ 

D   D   H   H   M   M 

CC (POSITION, LAT, LONG                              OR             DD (BEARING, DISTANCE FROM LANDMARK) 

         ___  ___  ___  ___    N    S                                                   ___  ___  ___             ___________ 
           d       d      m     m                                                                  d       d      d                   N   miles     
 
___  ___  ___  ___  ___    E   W 
  d       d      d      m     m            

EE (COURSE)                                                                       FF (SPEED, KNOTS) 

                         ___  ___  ___                                                                                ___   ___   ___ 
                            d      d      d                                                                                    kn    kn    1/10 

LL (INTENDED TRACK) 

MM (RADIO STATIONS GUARDED) 

NN (DATE AND TIME OF NEXT REPORT, UTC) 
                                                   ___  ___  ___  ___  ___  ___ 
                                                     D      D      H      H     M     M                

PP (TYPE AND QUANTITY OF CARGO/BUNKERS ON BOARD) 
 
 

QQ (BRIEF DETAILS OF DEFECTS/DEFICIENCIES/DAMAGE) 
 
 

RR (BRIEF DETAILS OF POLLUTION, INCLUDING ESTIMATE OF QUANTITY LOST) 
 
 

SS (BRIEF DETAILS OF WEATHER AND SEA CONDITIONS) 
                     ___ direction     ___  ___  ___                                            ___ direction   ___  ___  ___ 

       WIND                                                                                    SWELL   
                     ___ speed          ___  ___ (Beaufort)                                 ___ height       ___  ___ (m) 
                          

TT (CONTACT DETAILS OF SHIP’S OWNER/OPERATOR/AGENT) 
Hornbeck Offshore      103 Northpark Blvd   Covington, LA 70144 USA            Tel 001-985-727-6945 

UU (SHIP SIZE AND TYPE) 
 LENGTH: (m)                 BREADTH: (m)                     DRAUGHT: (m)                       TYPE: 

   XX (ADDITIONAL INFORMATION) 
 
BRIEF DETAILS OF INCIDENT: 
 
NEED FOR OUTSIDE ASSISTANCE: 
 
ACTIONS BEING TAKEN: 
 
NUMBER OF CREW AND DETAILS OF ANY INJURIES: 
 
DETAILS OF P&I CLUB & LOCAL CORRESPONDENT: 
 
OTHERS: 



 
 

PREP 
INTERNAL EXERCISE DOCUMENTATION FORM 

 
NOTIFICATION EXERCISE 

 
1.   Date performed: 

2.   Exercise Actual Response 

3.   Vessel Barge Facility initiating the exercise: Name:    _ 

4.   Name of person notified:    _ 
 

Is this person identified in your response plan as a Qualified Individual or designee: Yes No 
 

5. Time Initiated:     

Time in which Qualified Individual or designee responded:    _ 

6.   Method used to contact: 

Telephone Radio Pager 
 

Other: 

7.   Description of Notification Procedures: 

8.   Identify which of the 15 core components of your response plan were exercised during this particular exercise: 
(See Response Core Components – Forms Manager) 

 Notifications Staff Mobilization Ability to operate within the 
Response Mgt System 
described in the plan 

 Discharge Control Assessment Containment 

 Recovery Protection Disposal 

 Communications Transportation Personnel Support 

 Equipment Maintenance and 
Support 

Procurement Documentation 

 
 
 

CERTIFYING SIGNATURE 

Retain this form for a minimum of 3 years (for USCG/RSPNMMS) and 5 years for EPA 
 

For vessel Qualified Individual notification, ensure log entry is also made and retained for a minimum of 3 years. 
 
 
 
 
 
 
 
 
 
 
 

September 2010 HO-401 
Revision 1 



PREP 
INTERNAL EXERCISE DOCUMENTATION FORM 

EQUIPMENT DEPLOYMENT EXERCISE 

September 2010 HO-401B 
Revision 1 

 

 

 
1.   Date performed: 

 
2.   Exercise Actual Response 

 

If an exercise: Announced Unannounced 
 

3.    Deployment Location(s):     
 

4.    Time Started:     

5.   Equipment Deployed was: 

Company Owned 

Time Completed:     

 

Oil Spill Removal Organization (OSRO) owned, if so, which OSRO:     

Both 

6.  List type and amount of equipment (e.g., boom and skimmers) deployed and number of support personnel 
employed: 

 
 
 
 

7.   Describe goals of the equipment deployment and list any Area Contingency Plan strategies tested strategies 
tested. (Attach a sketch of equipment deployments and booming strategies): 

 
 
 
 

8.   For deployment of Company owned equipment, was the amount of equipment deployed at least the amount 
necessary to respond to your average most probable spill? Yes No 

 
 

Was the equipment deployed in its intended environment? Yes No 
 

9.   For deployment of OSRO owned equipment, was a representative sample (at least 1000ft of each boom type and 
at least one of each skimmer type) deployed? Yes No 

 
 

Was the equipment deployed in its intended operating environment? Yes No 
 

10. Are all Company personnel that are responsible for response operations involved in a comprehensive training 
program, and all pollution response equipment involved in a comprehensive maintenance program? 

 

Yes No 
 
 

If so, describe the program:      

Date of last equipment inspection:     
 

11. Was the equipment deployed by personnel responsible for its deployment in the event of an actual spill? 
 

Yes No 
 

12.  Was all deployed equipment operational? 



PREP 
INTERNAL EXERCISE DOCUMENTATION FORM 

EQUIPMENT DEPLOYMENT EXERCISE 

September 2010 HO-401B 
Revision 1 

 

 

If no, why not? 

13. Identify which of the 15 core components of your response plan were exercised during this particular exercise: 
(See Response Core Components – Forms Manager) 

 Notifications Staff Mobilization Ability to operate within the 
Response Mgt System 
described in the plan 

 Discharge Control Assessment Containment 

 Recovery Protection Disposal 

 Communications Transportation Personnel Support 

 Equipment Maintenance and 
Support 

Procurement Documentation 

 

Lesson(s) Learned: 

 

Person(s) responsible for follow up of corrective measures: 

 
 
 

CERTIFYING SIGNATURE 
Retain this form for a minimum of 3 years (for USCG/RSPNMMS) and 5 years for EPA 

 



 
 

PREP 
INTERNAL EXERCISE DOCUMENTATION FORM 

 
EMERGENCY PROCEDURES EXERCISE 

 
1.   Date performed:    

2.   Exercise Actual Response 

If an exercise: Announced Unannounced 
 

3.    Location:     

4.    Vessel Barge Facility : Name:     
 

5.    Time Started:     

Sections of Vessel/Barge/Facility emergency procedures exercised (i.e., response to collision, response to oil, spill 

on deck, response to vessel fire, etc.): 

 

Description of exercise: 

Identify which of the 15 core components of your response plan were exercised during this particular exercise: 
(See Response Core Components – Forms Manager) 

Notifications  Staff Mobilization Ability to operate within the 
Response Mgt System 
described in the plan 

Discharge Control Assessment Containment 

Recovery  Protection Disposal 

Communications Transportation Personnel Support 

Equipment Maintenance and 
Support 

Procurement Documentation 

 

Lesson(s) Learned: 

 

Person(s) responsible for follow up of corrective measures: 

 
 
 

CERTIFYING SIGNATURE 
Retain this form for a minimum of 3 years (for USCG/RSPNMMS) and 5 years for EPA 

For manned vessels, ensure log entry is made and retained for 3 years. 
 
 
 
 

September 2010  HO-401C 
Revision 1 



 

 

SMPEP/VRP CONTACT RECORD 
 
 

Record as much information as practical, date and time of persons contacted and actions taken. 
 

DATE TIME PERSON CONTACTED COMPANY/ AGENCY REMARKS 
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     

 
 
 
 
 
 
 
 

September 2010 HO-403 
Revision 1 



Drill
Actual

Bulk Carrier LPG/LNG Carrier OBO Carrier Product Carrier
Crude Carrier Container Ship RO/RO Ship Break Bulk Ship
Barge Carrier Barge with Rake Barge w/o Rake
Other (Please Specify):

Grounding Sinking Capsizing Collision
Flooding Fire/Explosion Oil/HAZMAT Spill Structural Damage
Other: 

Principal Dimensions*:

37. Length (LOA): Units:

9. Location: 10. Latitude (D-decimal degrees): 

Please fill in the following information. This is the Emergency Quick Response form for immediate stability analysis.  FORM  B 
(Comprehensive Response) is preferred if time permits.                                                                               

 For a comprehensive stability assessment for your vessel contact: +954-764-8700

RESOLVE SMFF  REMOTE ASSESSMENT AND CONSULTATION FORM A

1. Company/Client Name:
2. Vessel Name:

P&I insur:
H&M Insur:

30. Beam:

RESOLVE USE

Basic Vessel Information

Date/Time: 

Type of Casualty*:

29. Length (Between 
Perpendiculars)*:

31. Depth:

Persons on Board: 
6. Type of Vessel*:

Vessel Drafts*:

11. Longitude(D-decimal degrees):

Pre -Casualty Drafts OR Freeboard  (Sailing OR any available prior to casualty- Enter data directly in Resolve 
computer model if available)

37. Date/Time Taken: 

Designated Authority Ships 
Sability Analysis:

Freeboard
Draft

Draft

Freeboard

Forward - 39. Port:

37. Date/Time Taken: 

40. Starboard

46. Starboard

Post Casualty Drafts OR Freeboard* (Enter data directly in RESOLVE computer model if available) 
Aft - 45. Port:

47. Date/Time Taken: 

Forward - 39. Port:

Freeboard
Draft

Draft

Freeboard
Forward: 49. Port: 

47. Date/Time Taken: 

50. Starboard

56. Starboard55. Port:Aft - 
Forward: 49. Port: 

© RESOLVE Marine Group 2016 Inc. - All Rights Reserved

The information contained in this form is for drill and preliminary evaluation purposes only. RESOLVE SMFF FORM B and Additional Information is required 
for comprehensive emergency stability assessments.                                                                                                                                 

Created: 7/20/2016 Revision: 2



4. Call Sign:
5. Year Built: 

P&I INSU:
Bulk Carrier LPG/LNG Carrier OBO Carrier
Crude Carrier Container Ship RO/RO Ship
Barge Carrier Barge with Rake Barge w/o Rake
Product Carrier Break Bulk Ship
Other (Please Specify):

Grounding Sinking Collision
Flooding Fire/Explosion Oil/HAZMAT Spill
Other: Capsizing Structural Damage

15. Port 16. Starboard
17. Port 18. Starboard
19. Port 20. Starboard

21. Does the vessel have a VRP? 22. Has the VRP been activated?
23. Who is the designated SMFF provider on the VRP?

0 0 26. Depth:
29. Light Ship Weight:

31. Additional Comments:
0

H&M INS:

Aft: 

32. Length

33. Date/Time Taken: 

0 11. *Longitude:

0

13. Tides:

28. Service Speed: 
25. Beam:

Pre -Casualty Drafts/Freeboard  (Sailing or any available prior to casualty- Enter data directly in Resolve 
computer model if available)

Please fill in the following information. The items marked with an asterisk (*) are mandary and must be filled 
in as accurately as possible. 

Date/Time: 

0
0

Basic Vessel Information

Forward:
Midship:

Casualty and Site Information

Vessel Drafts

Vessel Response Plan 

Principal Dimensions
24. Length (Between Perpendiculars)*:

27. Full Load Draft:
30. Deadweight:

8. Date / Time of Casualty*:

1. Company/Client Name:

0

14. Water Depth: 

10. *Latitude:

7. Type of Casualty*:

6. Type of Vessel*:

12. Sea State: 

2. Vessel Name:
3. Classification Society: 

9. Location:

RESOLVE Comprehensive Emergency SMFF Remote Assessment FORM B

Freeboard
Draft

Draft

Freeboard33. Date/Time Taken: 
Forward - 34. Port: 0 0 35. Starboard: 0 0

36. Port: 37. Starboard:
38. Port: 0 0 39. Starboard: 0 0

Forward - 
Midship - 

Aft - 



Post  Casualty Drafts/Freeboard* (Enter data directly in RESOLVE computer model if available) 

40. Date/Time Taken: 

Freeboard
Draft

Draft

Freeboard
Forward: 41. Port: 0 0 42. Starboard 0 0

43. Port: 44. Starboard: 
45. Port: 0 0 46. Starboard: 0 0

Mud/Silt Sand Gravel
Rock Coral Other

53. Bilge Pumps: 54. Lighting: 
55. Communication: 

Ground Reaction, Refloating Analysis Stability Analysis 
Salvage / Refloating Plan Midship Section Plan
Damage, Oil Outflow Analysis Sounding or Ulage Tables
Other Cargo

59. Documentation Available
General Arrangements Plans Trim and Stability Booklet
Capacity Plan, Deadweight Scale Midship Section Plan 
Shell Expansion Plan Sounding or Ullage Tables
Other (please specify): Cargo Plan 

61. Name: 62. Organization: 
63. Phone: 64. Email: 
65. Address:

66. Name: 67. Organization: 
68. Phone: 69. Email: 
70. Address:

Created: 7/20/2016 Revision: 2
© RESOLVE Marine Group Inc. 2016 - All Rights Reserved

Status of Machinery*: 

Primary Contact

Secondary Contact

Client/Company Contact Information 
60. Additional Comments: 

Aft - 

58. RESOLVE Engineering Assistance required: 

NOTE: Complete the RESOLVE Remote Assessment for Marine Fire Fighting Form if firefighting assistance is 
required. 

52. Fire Pumps: 
51. Main / Auxiliary Engines: 

56. Cargo Type and Quantity :
57. Cargo damage, loss, hazards: 

Vessel Cargo Information*: 

49. Structural Damage Information: 
50. Flooding: 

Status of Ship*

47. Bottom Type*

Forward: 
Midship - 

48. Vessel Damage Information*: 



 

 

RESOLVE Remote Assessment Form for Marine Firefighting 

Please fill in the following information if RESOLVE firefighting assistance is required. The items marked with an 
asterisk (*) are mandatory and must be filled in as accurately as possible. 
 
1. Basic Vessel Information 
 
Company/Client Name*:     
Vessel Name*:       Call Sign:         _______    ____ 
Classification Society:     Current Location*:      
 
Type of Vessel*: 

 Bulk Carrier   LPG/LNG Carrier  OBO Carrier   Product Carrier 
 Crude Carrier  Container Ship  RO/RO Ship   Break-Bulk Ship 
 Barge Carrier  Barge with rake  Barge without rake 
 Other (please specify):      
 

2. Vessel Response Plan (VRP): 
Does the Vessel have a VRP?   Has the VRP been activated?  _                                     __ 
Who is the designated SMFF provider on the VRP?     _______________  
Are firefighters/1st responders on scene?     _____________________  
Have they set up a command structure?      __________________________ 
 
3. Information Required for Fire Fighting Assistance: 
Names of spaces /container on fire:       ______________ ___   __  
Nature of fire:                    ___   ___________  
Source of fire:            _____________        __     
Intensity of fire:          _____________        ___ 
Status of the crew:          ______________  
Actions taken by crew:          ______________  
Resources still on vessel available:         _____________ 
Resources required on site:          _____________ 
Water sources nearby:    

 Hydrant       Harbor      Other (please specify):     
Transportation routes to site:         ______________  
Local support infrastructure:   

 Medical     Crew Rehab     Firefighting consumables  
 Other (please specify):     

Access to vessel:        _______ _______________   
 
4. Documentation Available: 

Fire Control Plan   SOLAS Manual – Firefighting section   
Cargo Manifest    Vessel Response Plan    Dangerous & hazardous Goods 

 
Additional Comments: 
       ________   ___________________  
Created: 4/30/2016                  © RESOLVE Marine Group 2016 Inc. ‐ All Rights Reserved                             Revision: 1 
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APPENDIX F: LIST OF OIL SPILL EQUIPMENT AVAILABLE FROM OSRL 
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DISPERSANT APPLICATION      
Neat Sweep dispersant boom system 3 1 2   

Boat Spray set for use as vessel mounted Type 3 dispersant application system 25 10 10 2 3 

Fluorometer for dispersant application analysis (Spill Response Specialist required) 8 4 3  1 

Dispersant Eductor spray system 1    1 

Dispersant transfer system (metered) 2    2 

Dispersant transfer system (metered) 2    2 

Dispersant effectiveness test kit 2 2    

Oil Sampling kit 4 4    

      

AIRCRAFT SYSTEMS      

Underslung helicopter mounted spray system (150-240 gallons)(helicopter not included)* 5 2  2 1 

Cargo Slave Pallet 2    2 

      

AIRCRAFT      

BOEING 727 1 1    

HERCULES AIRCRAFT 1  1   

      

WEST AFRICAN DISPERSANT SERVICE – MEMBERS ONLY      

Aircraft type Unknown 1 West Africa  

      

UKCS AERIAL SERVICES – MEMBERS ONLY      

Surveillance aircraft c/w infra red and digital video 1 1    

      

INSHORE BOOM ANCILLARIES      

Air & Water pump support box 69 31 20 14 4 

Boom Vane Small – boom deployment unit 8 3 4  1 

Boom Vane Medium – boom deployment unit 2 1   1 

Boom Vane (Combination) 1    1 

      

INSHORE BOOM      

Air/Skirt boom 10 metres air/skirt for coastal areas 185 89 59 37  

Air/Skirt boom 20 metres air/skirt for coastal areas 343 216 77 50  

Air/Skirt boom 200 metres air/skirt for coastal areas 4  4   

Beach Sealing boom 10 metres 175 42 57 54 22 

Beach Sealing boom 15 metres 78    78 

Beach Sealing boom 20 metres 158 91 36 22 9 

Troil Boom GP 750 (20 metres)(price per 20 metres) 12 8  4  

Troil Boom GP 1100 (25 metres)(price per 25 metres) 22  22   

Supermax – Rigid boom in 25 metres sections 26  26   

Sea Curtain – Foam filled in 50 metres sections 12  12   

River boom 10” solid floatation in 10 metre sections 15    15 

River Boom 12” solid floatation in 15 metre sections 100 20   80 

Nearshore boom 18” Solid floatation in 30 metre section 60    60 

Nearshore boom 20” Solid floatation in 15 metres section 140    140 

Nearshore boom 24” Solid floatation in 30 metres sections 26   2 24 

      

INSHORE RECOVERY SKIMMERS      

Diesel driven rope mop system OM 240 Capacity 6 tph 2 1  1  

Diesel driven rope mop system OM 140 Capacity 3-5 tph 11 4 3 2 2 

Diesel driven rope mop system 9D Capacity 12 tph 2 2    

Cowen weir skimmer 1   1  

Komara 20k disc skimmer inc power pack 7 3  2 2 

Komara 12k disc skimmer inc power pack 7 4  2 1 

Komara 7k disc skimmer inc power pack 18 11 2 5  

Elastec combi drum skimmer inc power pack 6 2 2  2 

Elastec Magnum 100 skimmer c/w power pack 3    3 

Vikoma Minivac vacuum system 17 5 3 5 4 

Roclean Minivac vacuum system 9 5 4   

Delta Skimmer – weir skimmer inc Spate pump. Capacity 12 tph 14  3  11 

Slickdisc MK-13 interchangeable skimmer brush/disc/weir c/w power pack 3  3   

Aquaguard RBS-20 Drum/Brush Skimmer c/w power pack 1    1 

Aquaguard RBS-5 Drum/Brush Skimmer c/w power pack 7    7 
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Desmi DBD5 Disc/Drum skimmer c/w power pack 3    3 

Elastec TracVac System 1    1 

Vikoma Duplex skimmer c/w power pack 1    1 

Lamor LWS 70 skimmer with brush attachment c/w power pack 3    3 

Minimax weir skimmer 5    5 

Skim Pak skimmer head 2    2 

      

INSHORE STORAGE EQUIPMENT      

Ro-tank storage – capacity 10 m3/2600 US gallons 6  6   

Decant tank Aluminum 1300 US gallons/4T 2    2 

Fastanks – capacity 10m3 / 2400 US gallons 121 63 23 9 26 

Fastanks – capacity 5m3 / 1320 US gallons 14 4  10  

Canflex floating collar tank – capacity 2000 US gallons 2    2 

Canflex floating collar tank – capacity 1000 US gallons 2    2 

Pit liner, 105000 US gallons, 390 T 3    3 

      

OILED WILDLIFE RESPONSE PACKAGE      

Search and Rescue 2 1 0.5 0.5  

Intake and triage 2 1 0.5 0.5  

Cleaning and rehabilitation 4 2 1 1  

Wildlife Rehabilitation unit 1   1  

      

VEHICLES      

6 wheel all terrain vehicle Ranger 2 1 1   

6 wheel all terrain vehicle Sportsman 2 0 0 2  

4 wheel drive all terrain vehicle JCB 2 2    

John Deere Gator Utility vehicle c/w/ cargo trailer 2    2 

Bob Cat 1    1 

VW Transporter (£0.45/mile) 2 2    

VW Crafter Van (£0.45/mile) 1 2    

4x4 vehicle (£0.45/mile) 4 2  2  

F-150 pickup 1    1 

F-250 pickup 1    1 

F-350 pickup 1    1 

Isuzu Dmax pickup 1   1  

17 ton truck (£1.70/mile) 1   1  

Tractor unit (£1.70/mile) 1 1    

Trailer – Arctic/Semi (£0.50/Mile) 11 9 1 1  

Tracked Barrow 5 2 2 1  

      

VESSELS – without crew and approximate sizes      

2.4 metres to 2.9 metres inflatable + outboard motor 2  1 1  

3.1 metres to 4.2 metres inflatable + outboard motor 3  2 1  

Zodiac 4.7 inflatable boat 1 1    

Rigiflex Workboat + outboard motor 3 2  1  

6.2 metres semi rigid + outboard motor 1 1    

6.4 metres Carolina skiff. Outboard motor and trailer 1    1 

7.5 metres semi rigid + outboard 1   1  

7.5 metres semi displacement workboat 1  1   

8.1 metres Aluminum Landing Craft 1  1   

8.2 metres semi rigid workboat 1 1    

Egmopol belt skimming barge system including propulsion for sheltered waters 1 1    

20 metres EARL oil spill response vessels (in use only) 2 1 1   

      

PRE LOADED EQUIPMENT      

Load 4 – Offshore Containment and Recovery (Weir Boom) 1 1    

Load 5 – Shoreline Containment & Recovery 1 1    

Load 6 – Offshore Containment & Recovery 1 1    

Load 7 – Egmopol Barge 1 1    

Load 8 – Shoreline Containment and Recovery 1 1    

Load 9 – Shoreline Containment and Recovery 1 1    

Load Cold Weather Equipment 1 1    

ADHOC 1 1 1    

ADHOC 2 1 1    

      



 

163 
 

 

T
O

T
A

L
 

Q
U

A
N

T
IT

Y
 

U
N

IT
E

D
 

K
IN

G
D

O
M

 

S
IN

G
A

P
O

R
E

 

B
A

H
R

A
IN

 

F
O

R
T

 
LA

U
D

E
R

D
A

LE
 

OFFSHORE BOOM      

Roboom 200 metres Bay Boom, on reel without power pack 33 12 12 4 4 

Hi Sprint rapid bom with reel (300 metres long without power pack) 3 1 2   

Ocean Boom 43” inflation boom in 30-metre sections 100    100 

      

ACTIVE BOOM SYSTEMS      

Ro-skim system,tandem, 120tph skimmer, without power pack (can be used in conjunction 
with additional 200m boom on reel) 

4 2 2   

2 pump weir boom capacity (120 tph) – for use in conjunction with Roboom units excluding 
power systems 

1 1    

Norlense Scan Trawl 3 2   1 

Nofi Current Buster 2 8 2 2 1 3 

Elastec Hydro Fire Boom 150 metres – Offshore 4 3 1   

Elastec American Fireboom in 15-metre sections 30    30 

      

OFFSHORE RECOVERY SKIMMERS      

Komara 40K skimmer without power pack 6 2 2 2  

Desmi DS 250 skimmer without power pack 4 4    

Ro-Disc attachment for DS250 2 2    

GT 185 weir skimmer without power pack 5 4 1   

Termite weir skimmer without power pack 14 4 4 4 2 

Termite combi system brush/disc/weir without power pack 2  2   

Terminator weir skimmer (with thrusters) without power pack 2 1  1  

Terminator combi system brush/disc/weir skimmer without power pack 2  2   

Side Sweep Arms – Small Volume skimming arms without power pack 1   1  

Desmi Seamop c/w transfer pump 4 1   3 

      

HEAVY OIL RECOVERY      

Giant Octopus skimmer 2 1 1   

Komara Star including power pack 6 2 2 2  

WP 130 drum skimmer without power pack 2 1 1   

Rotodrum without power pack 2 2    

Sea Devil skimmer without power pack 4 3 1   

Helix Skimmer 4 1  1 2 

Scan Trawl System 3 1 2   

High viscosity oil pump conversion kit for Foilex TDS 200 1    1 

      

OFFSHORE STORAGE EQUIPMENT      

Storage Barge – 50m3 24 7 9 4 4 

Storage Barge – 25m3 24 7 9 4 4 

Waste Containment Tank 10m3/2600 US Gallons 9  9   

Sea Slug – Capacity 5T 9    9 

Sea Slug – Capacity 10T 11    11 

Sea Slug – Capacity 50T 11    11 

      

COMMUNICATIONS EQUIPMENT      

VHF Base station 6 5  1  

Mobile Base station 1    1 

VHF Base/Repeater Station 3 3    

VHF Sky masts 7 6 1   

Iridium satellite phone 12 4 4 1 3 

Inmarsat satellite phone 4    4 

Imersat satellite phone for marine use 1    1 

BGAN Hughes Network Systems (HNS) 9202 4 1 2 1  

BGAN Explorer 510 7 3 3 1  

Thrane and Thrane Explorer 700 BGAN 3    3 

Portable inflatable shelter 10 6 3 1  

Field Command Post (inflatable) 2    2 

      

ANCILLARIES – Transfer pumps      

Spate diaphragm pump 30m3 34 12 9 3 10 

Desmi DOP 160 pump without power pack 10 5 3 2  

Desmi DOP 250 pump without power pack 7 5 2   

Water injection flange for DOP pump 9 3 2 4  

Peristaltic pump 9    9 
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Sala roll pump c/w power pack 9 3 2 2 2 

Fire/washdown pump 2.5” 5    5 

Washdown pump 2” 5    5 

Trash Pump, 6” HVLP flushing system 5    5 

Shoreline Deluge/flushing System 3    3 

      

ANCILLARIES – Power Packs & Generators      

Generator – 1kW to 3kW 29 13 8 8  

Coleman Generator 3.5kW 9    9 

Diesel Generator 11 1 1 1 8 

GP10 power pack (7.4kW) 1 1    

GP30 power pack (21.9kW) 6 4  2  

Lamor 25 power pack (23kW) 8 4 4   

Hatz power pack (25kW) 6  2  4 

Multi purpose (same) power pack (50kW) 2   2  

Desmi power pack (50kW) 8 3 5   

Multi purpose power pack (50kW) Winter version air fan/lighting 3  3   

Tiger power pack (84kW) 9 6  3  

Vikoma power pack (80kW) 4 2 1 1  

Grizzly power pack (98kW) 8 4 4   

      

ANCILLARIES – Site Safety & Cleanup      

Hydraulic Hose reels 23 15 4 4  

Hydraulic pressure washers (without power pack) 13 5 3 5  

Mobile diesel drive high pressure and temperature washer for sea water use (trailer mounted) 9 4 4 1  

Diesel drive high pressure and temperature washer for sea water use (skid mounted) 2   2  

High pressure and temperature washer for freshwater use only 5    5 

Honda snow thrower tracked 1 1    

Powered floodlights 4 4    

Peli lights 6 2 2 2  

Plug in halogen light stands 12    12 

Prism light c/w generator 6    6 

Orimulsion Reflotation Device without power pack 1 1    

Multi RAE lite 19     

Multi RAE Benzene 6     

Air Monitor Microdust Pro 4 3 1   

      

OIL TRACKING      

Oil Spill Tracking Buoy – I-Sphere 1 1    

Oil Spill Tracking Buoy – ISMDB 2 2    

Satellite Oil Detection Anomaly Report and Image      

Target Detection (vessel tracking) on above      

      

OIL SPILL MODELING      

2D Trajectory & backtrack      

3D Tajectory      

      

PERSONNEL      

Director      

Senior Oil Spill Response Manager (Incident Manager)      

Oil Spill Response Manager (Duty/Response Manager)      

Oil Spill Response Specialist/Responder      

Logistics Service Branch coordinator (Duty Administrator)      
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1 Introduction


1.1 Purpose

The purpose of this document is to give Captain / OIM and the crew the necessary support

and assistance in handling undesired incident / oil pollution.


1.2 Scope and applicability

The requirements apply to West Saturn.


1.3 Responsibilities

OIM is responsible for the content of this document.

The document shall be approved by Class; American Bureau of Shipping (ABS)

The document in TMS to be approved by Rig Manager

The following positions are responsible to ensure that this document is applied in their

department:

Marine Section Leader / Marine Department

Technical Section Leader / Technical Department

Drilling Section Leader / Drilling Department


1.4 Revision history


Rev.
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Date Chapter updated Sub chapter and page number

updated


01 New procedure 
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2 Requirements


2.1 General requirements

The purpose of this Manual is to give crew the necessary support and assistance in handling

undesirable incidents / oil pollutions.


The procedure defines authority, responsibility, methods and equipment.

This SOPEP Manual is "Rig Specific" and valid for West Saturn / IMO no: 9657428 only.

ABS (American Bureau of Shipping) has approved this manual on behalf of the flag state; no

alteration or revision shall be made to any part of it without the prior approval of ABS, except

changes as mention under 2.5.3 SOPEP review, updating and distribution.


2.2 Preamble

This Plan is made available to assist the ship’s personnel in dealing with an unexpected

discharge of oil. Its primary purpose is to set in motion the necessary actions to stop or

minimise the discharge of oil and to mitigate its effects.

Effective planning ensures that the necessary actions are taken in a structured, logical and

timely manner.


The primary objective of this plan is to prevent oil pollution; stop or minimise oil outflow when

a damage to the ship or its components occurs; stop or minimise oil outflow when an

operational spill occurs in excess of the quantity or instantaneous rate permitted under the

present Convention.

Further, the purpose of the Plan is to provide the Captain/OIM, officers and certain crew

members with a practical guide to the prevention of oil spills and in carrying out the

responsibilities associated with regulation 37 of Annex I of MARPOL 73/ 78 in accordance

with IMO Res. MEPC 137(53).


2.3 Rig Details


Rig name Flag & Port of

Reg.


IMO No Call Sign MMSI


West Saturn Panama /

Panama


9657428 3FUQ9 352026000


Class, ID and

Notation


Class Notation ID


ABS

+A1, ( E ), Drillship, +AMS,

+ACCU, +DPS-3, NBLS, DLA,

+CDS, UWILD, RW, ENVIRO-

OS, GP, WT-READY


YY244932
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2.4 Procedure to report an oil pollution incident


 Coastal State contacts (Focal Points) and Port Contact Lists to be contacted in the

event of an oil pollution incident


 Response actions to reduce or control the discharge of oil following an incident


 Co-ordination with national and local Authorities in combating oil pollution.

In summary, the Plan will serve to promote a practised response when the ship’s

personnel are faced with an oil spill.

The Plan includes a summary flowchart (see chapter 2.6) to guide the Captain/OIM

through reporting and acting procedures required during an oil pollution incident

response.

The Plan is to be a document used on board by the Captain/OIM and officers of the

ship and must be available in the working language used by them.


2.5 Owner’s oil pollution prevention policy

It is Company Policy to avoid pollution by careful definition of pollution hazards and

application of preventive measures, such as technical installations and equipment, and

implementation of Safe Work Procedures.

Reference is made to:


 Rig specific procedure - Marine Operations Manual


 Rig specific procedure - Contingency Manual


Recognizing that spills may occur in spite of the measures taken to prevent it, it is also

Company Policy to be prepared to manage such emergencies by:


 Ascertaining that preventive measures include systems to prevent incidents from

critical development, i.e. to stop or minimize the spill and mitigate its effect


 Preparation of an Oil Pollution Prevention Plan to ensure that all necessary actions

are taken in a structured, logical and timely manner when a spill occurs


 Execution of onboard drills and co-ordination drills between West Saturn – Seadrill

(SO) Regional / Head Office


2.5.1 Coordination with shore-based plans


Emergency preparedness in the office is planned and organized according to division

specific procedures.

Refer to relevant division procedure:


- PRO 00-0212 - AME Onshore Contingency Plan

- PRO 00-0110 – North Atlantic Onshore Contingency

- PRO 01-0187 – Americas Onshore Contingency


Coordinated drills between West Saturn - SO regional/head office should be performed to

facilitate communication and coordination in an actual event.
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2.5.2 Integration with ship operation and ship emergency manuals


In order to clarify the use of procedures applicable to the various emergency situations that

may occur, and in order to avoid duplication of procedures in the separate manuals, the

following policies, directives and procedures shall be referred to as required:


- POL 00-0004 – Environmental Policy

- DIR 00-0021 – Environmental Management

- Division specific procedure – Environmental Accounts

- Division specific procedure – Environmental Management

- Division specific procedure – Control of Oil Contaminations in Discharges

- Division specific procedure – Waste Handling

- Rig specific procedure – Waste Management

- Rig specific procedure – Transfer of Bunkers/Oil from Vessel to Vessel

- Rig specific procedure – Contingency Manual


o Blow-out below seabed

o Blow-out on drill floor

o Fire/Explosion related to drilling

o Fire/Explosion not related to drilling

o Hydrocarbon leakage

o Risk of collision/vessel aground

o Helicopter crash on the drillship

o Helicopter crash into sea


2.5.3 SOPEP review, update and distribution


This plan shall only be changed and/or updated with the written authority of the West Saturn

Captain/OIM and then re-approved by ABS (American Bureau of Shipping) as applicable.


All users of the plan have the responsibility of pointing out changes effecting the validity

and/or use of the plan.

Comments, corrections and suggestions shall be directed to the Designated Person, who will

initiate review and implement changes determined.

Significant changes in regulations, procedures and the Owner's organisation shall be

incorporated in the plan, subject to approval by the Flag State, or Body delegated authority to

approve on their behalf.


Changes to appendices and attachments are not subject to approval by Flag State or body

delegated authority to approve on their behalf.


2.6 Shipboard oil pollution emergency plan – summary flowchart

This flow diagram is an outline of the course of action that shipboard personnel should follow

in responding to an oil pollution emergency based on the guidelines published by the

organization. This diagram is not exhaustive and should not be used as a sole reference in

response.

Consideration should be given for inclusion of specific reference to the plan. The steps are

designed to assist ship personnel in action to stop or minimize the discharge of oil and

mitigate its effects. These steps fall into two main categories – reporting and action.
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Reporting Action to control discharge

By Captain/OIM and/or designated crewmember Measures to minimise the escape of oil and threat to the marine


environment


When to report: all probable and actual spills.

How to report


- By quickest means to coastal radio

station


- Designated ship movement reporting

station, or:


- Rescue coordination centre (at sea)

- By quickest available means to local


authorities

Who to report to


- Nearest coastal state harbour and

terminal operators


- Ship owner’s manager; P&I insurer

- Head charterer; cargo owner

- Refer to contact lists


What to report

- Initial report (res. A851(20))

- Follow-up reports

- Characteristics of spillage

- Cargo/ballast oily substances


dispositions

- Weather and sea conditions

- Slick movement

- Assistance required:


Salvage

Lightening capacity

Mechanical equipment

External strike team

Chemical dispersant/degreaser


Navigational measures

-

- Alter course/position


and/or speed

- Change of list and/or


trim

- Setting aground

- Initiate towage

- Assess safe haven


requirements

- Weather/tide/swell


forecasts

- Slick monitoring

- Record of events and


communications taken


Seamanship measures

-

- Safety assessment and


precautions

- Advice on priority


countermeasures/preve

ntive measures


- Damage stability and

stress consideration


- Ballasting/de-ballasting

- Internal cargo transfer


operations

- Emergency ship-to-ship


transfers of cargo

and/or oily substances


- Set-up shipboard

response for:


- Leak sealing

- Fire fighting

- Handling of ship-board


response equipment (if

available)


- Etc.


Steps to initiate external response

- Refer to coastal port state listings for local assistance

- Refer to ship interest contact list

- External clean-up resources required

- Continued monitoring of activities


Discharge of oil probable or actual


Actions required


Alert crew members

Identify Spill source


Spill assessment


Assessment of the nature of the

incident
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2.7 Reporting


2.7.1 General


The reporting requirements of this section complies with those of regulation 37 of MARPOL

73/ 78, annex I in accordance with IMO Res. MEPC 137(53).


When the ship is involved in an incident which results in the discharge (or probable

discharge) of oil, the Captain/OIM is obliged under the terms of MARPOL 73/ 78 to report

details of the incident, without delay, to the nearest coastal state by means of the fastest

telecommunication channels available.


The intent of these requirements are to ensure that coastal states are informed, without

delay, of any incident giving rise to oil pollution, or threat of oil pollution, of the marine

environment, as well as of assistance and salvage measures, so that appropriate action may

be taken.


Without interfering with ship owners' liability, some coastal states consider that it is their

responsibility to define techniques and means to be taken against an oil pollution incident

and approve such operations which might cause further pollution, i.e. lightering. States are in

general entitled to do so under the international convention relating to intervention on the

high seas in cases of oil pollution casualties, 1969.


2.7.2 Reporting procedure


For easy reference the reporting requirements in the context of this plan are divided in the

following information blocks:


2.7.3 When to report


See the flowchart in chapter 2.6


2.7.4 Actual discharge


The Captain/OIM is obliged to report to the nearest coastal state whenever there is a

discharge of oil resulting from:


- Damage to the ship

- Damage to the ship’s equipment

- The purpose of securing the safety of a ship or saving life at sea

- During the operation of the ship in excess of the quantity or instantaneous rate


permitted under the present convention


2.7.5 Probable discharge


The Captain/OIM is obliged to report even when no actual discharge of oil has occurred but

there is a probability that one could.


However, as it is not practicable to lay down precise definitions of all types of situations

involving probable discharge of oil which would warrant an obligation to report, the 

S
e
e
 A

B
S
 B

u
s
a
n
 L

e
tt
e
r 
R

e
f 
T
1
1
2
7
8
4
5
 D

a
te

d
 2

6
-D

E
C

-2
0
1
3



Risk level:

GREEN
 Procedure


Doc. No: PRO-37-1197


Doc. Owner: OIM Approved by: Rig Manager Approved <date>

Printed date 26.12.2013 06:04:00 Page 11 of 36


captain/OIM is obliged to judge whether there is such a probability and whether a report

should be made.


Therefore, it is recommended that, at least, the following events being reported:


- Damage, failure or breakdown which affects the safety of the ship (e.g. collision,

grounding, fire, explosion, structural failure, flooding, cargo, cargo shifting etc.)


Or

- Failure or breakdown of machinery or equipment which results in impairment of the


safety of navigation (e.g. failure or breakdown of steering gear, propulsion, electrical

generating system, essential ship borne navigation aids etc.)


If in doubt, the Captain/OIM should always make a report in cases aforementioned.


In all cases the authorities should be kept informed by the Captain/OIM as how the situation

progress and be advised when all threat of pollution has passed.


2.7.6 Information required


As required in article 8 and protocol I of MARPOL 73/78 convention the Captain/OIM or other

persons having charge of the ship should report the particulars of any pollution incident.

In this context the international maritime organisation (IMO), in 1997, adopted resolution

A.851 (20) “General principles for ship reporting systems and ship reporting requirements,

including guidelines for reporting incidents involving dangerous goods, harmful substances

and/ or marine pollutants”. – REFER TO ATTACHMENT FOR DETAILS


The intent of the resolution aforementioned is to enable coastal states and other interested

parties to be informed, without delay, of any incident giving rise to oil pollution, or threat of oil

pollution, of the marine environment, as well as of assistance and salvage measures, so that

appropriate action may be taken.


Nothing in this chapter relieves the Captain/OIM in using sound judgement to make sure that

any incident or probable discharge of oil is reported as quickly as possible in the prevailing

situation.


When transmitting initial reports to the authorities of the nearest coastal state the

Captain/OIM or other persons dealing with such a transmission should take note of resolution

A.851 (20).


Especially, the format of the initial report as well as supplementary of follow-up reports

should conform to the guidance contained in res. A. 851 (20). All reporting whether initial or

follow-up, should follow IMO reporting format as outlined below and should contain the

information required.
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2.7.7 Initial report


Label Function Explanation


A Ship - Name, call sign and nationality


B

Date and time (UTC)


of the event

- A 6-digit group giving day of month (first two digits), hours


& minutes (last four digits)


C Position

- A 4-digit group giving latitude in degrees and minutes


suffixed with n or s, and a 5-digit group giving longitude in

degrees and minutes suffixed with e or w


D Position

- True bearing (first 3 digits) and distance (state distance)


in nautical miles from clearly identified landmark (state

landmark)


E True course - A 3-digit group


F

Speed at time of


incident

- In knots and tenths of knots as a 3-digit group


L Route information - Detail of intended track


M Radio communications

- Full details of radio stations (names) and frequencies


being guarded


N

Time (UTC) of next


report

- A 6-digit group as under bb above


P

Cargo on board, can


be included in “RR” as

relevant


- Type(s) and quantity of cargo/ oil substances on board

and brief details of any dangerous cargoes as well as

harmful substances and gases that could endanger

persons or the environment


Q

Defects, damage,


deficiencies or other

limitations


- Brief details of conditions of the ship as relevant; ability to

transfer cargo/ ballast/ oil substances fuel


R

Description of pollution

or possible overboard


discharge


- Brief details of pollution; this should include the type(s) of

fuel oil, an estimate of the quantity discharged, whether

the discharge is continuing, the cause of the discharge

and, if possible, an estimate of the movement and area of

slick


S Weather conditions

- Brief details of weather and sea conditions prevailing


including wind force and direction and relevant swell

details


T

Ship’s representative


and/or owner


- Name, address, telex and telephone number of the ship´s

owner and representative (charterer, manager or operator

of the ship or their agents)


U Ship’s size and type

- Details of length, width and type of ship as well as


draught


X

Miscellaneous and


additional information


- Any other information including relevant details such as

brief details of incident, need for outside assistance,

action being taken to limit further discharge; details of any

personnel injuries sustained, details of P&I club and local

correspondent.


A sample format for initial notification and detailed example of an initial report is shown within

Appendix 1.
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2.7.8 Follow-up report


A follow-up report shall be sent as soon as further information is available, containing the

following:


AA Name of vessel, call sign and flag

BB Date and time of report (GMT)

CC Vessel's position (as reported in initial report)

NN Time of the next follow up report

QQ  Updated information on damage to vessel with deficiencies or defects, and


vessel's ability to transfer cargo, oil substances or ballast

RR Information on the amount of oil released, whether the release is continuing,


and indication of the movement and spread of the oil-slick.

SS Updated information on weather and sea condition and current and tidal


information with reference to height of tidal difference

UU Ullage check on all tanks compared with departure ullage to ensure that any


oil release will be detected immediately and if possible be isolated

XX Whether the oil clean-up Contractor has been engaged through the local


Representative of the P & I Club, and his eventual advise on the start-up time

and scale of the clean-up operation


2.7.9 Oil spill occurring in port


In the event of an oil-spill while in port, the Captain/OIM shall immediately report the incident

by initial and follow-up reports, as relevant to:


 The Terminal


 The Port Authorities


 The National Response Centre


 The local U.S.C.G. unit when in U S. Waters


 The Company


 The Agent


 The P & I Representative


 The Charterer/Operator


2.7.10 Initial report (in port)


The initial report shall contain the following information:


 Date and time (GMT)


 Vessels name, call signal and flag


 Position of release (oil spill)


 Weather, wind, sea and current information


 Type, quality, extent and thickness of the spill


 In which direction is the oil slick drifting or expected to drift


 If oil tests have been taken, or if photographs have been taken


 The reason for the overboard spillage


 What action has been initiated on board


 What action has been initiated from shore


 Name of the Authorities who have been alerted.
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2.7.11 Follow-up report (in port)


The follow-up report shall contain information of significant changes in:


 The vessels condition


 Rate of release


 Spread of oil


 Weather conditions


 Details of Agencies notified


 Clean-up operations initiated


 Attained progress


2.7.12 Oil spill occurred underway


In the event of oil spill occurring underway the Captain/OIM shall immediately notify the

following:


 Nearest Coastal State


 The National Response Centre(s)


 The Company


 The Charter/Operator


 The nearest P&I Representative


When transmitting an initial report to the Authorities of the nearest Coastal State, the format

of the report shall be in accordance with the IMO resolution A. 851 (20).


2.7.13 Instances to be notified


The instances to be notified in the various oil spill situations are specified as follows:

Oil spills occurring in Port, see:  2.7.9

Oil spills occurring under way, see:  2.7.12


2.8 Calling ports / Contacts


2.8.1 Terminals and local authorities


When calling in ports, the notification data to Port Authorities shall be provided by the Agents

prior to arrival.


2.8.2 Coastal state contacts


In order to expedite response and minimise damage from an oil pollution incident at sea, it is

essential that appropriate Coastal States is being notified without delay.


In this context the use of the list of agencies or officials of Administrations responsible for

receiving and processing reports (so called "Focal Points") as developed by the Organisation

(IMO) in conformity with article 8 of the Convention is recommended.


Such a list is shown under attachments – Annex 1 and Annex 2

S
e
e
 A

B
S
 B

u
s
a
n
 L

e
tt
e
r 
R

e
f 
T
1
1
2
7
8
4
5
 D

a
te

d
 2

6
-D

E
C

-2
0
1
3



Risk level:

GREEN
 Procedure


Doc. No: PRO-37-1197


Doc. Owner: OIM Approved by: Rig Manager Approved <date>

Printed date 26.12.2013 06:04:00 Page 15 of 36


An updated list of existing "Focal Points" is available from the Internet pages of IMO under

address:


imo.org/ >> National Contacts >>> MEPC.6/Circ. xx


In the absence of such a list or listed focal point for a single country/ Coastal State, the

Captain/OIM should contact by the quickest available means;


 The nearest coastal radio station or

 The designated ship movement reporting station or

 The nearest Rescue Co-Ordination Centre (RCC).


2.8.3 The company


Seadrill Management Ltd,

2nd Floor, Building 11,

Chiswick Business Park,

566 Chiswick High Road,

London W4 SYS

United Kingdom


Tel: (+44) (0) 20 8811 4700

Fax: (+44) (0) 20 8811 4701


Emergency

Duty telph.: +47 952 69 500


IMO No: 5747591


In addition to Seadrill Management Ltd, contact Seadrill office in region of operation.

(Seadrill Americas Inc. – Seadrill Servicios de Petroleo Ltda, Brazil - Seadrill AME – Seadrill

Asia – Seadrill South America – NADL Norway)


2.8.4 The owner’s agents


Agents are normally appointed by the company or operator, and this information is submitted

to the Captain/OIM for each voyage/location. The Captain/OIM can appoint an agent if

required. However, the company / operator should be consulted (if time permits) before

appointment. See: List of Port/Location Contact form (IMO – National Contact Points for

Safety and Pollution Prevention and Response..


2.9 Emergency response team

Refer to onboard Station Bill for details.
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2.10Function of the Emergency Response Team

The Environmental Response Team members shall consist of Emergency Response Team

members as per onboard Station Bill.


The Emergency Response Team may recruit additional crew members as needed.


All members of the Emergency Response Team are to be properly trained and are to

participate in Spill Response drills as required.


2.10.1 First situation assessment


The Emergency Response Team shall as quickly as possible solicit, compile, and verify to

the extent possible, all available information in order to establish an assessment of the

situation, as reliable as possible.


This first situation assessment is vital, as it determines the immediate measures to be taken.


Assessment should include but is not limited to:


 Identify the type, amount and effect of the material spilled. Refer to MSDS Sheets for

more information if required


 Determine personal protective equipment required to protect crew


 Determine type of materials required for containment


 Determine type of materials required for clean up


 Be conversant with flow chart provided in regards to spill response actions and

notification process


 Prevent material from going overboard. Also ensure that all materials used in the spill

recovery process are properly disposed of


2.10.2 Back-up to the ship


On the basis of the situation assessment the team shall define time limitations and other

factors, investigate possible remedial measures, prepare such advice and make such

conclusions as the situation may warrant.


The conclusions and advice shall be communicated without delay to the Captain/OIM as

recommendations, to be acted upon at his discretion.


Bearing in mind that the actual situation may differ from the team's assessment, and that it

may deteriorate or change quickly, the team shall continuously reassess the situation in

order to be able to extend all support possible at the various stages.


2.10.3 Public relation


The Emergency Response Team shall control all information issued by the Company during

an emergency.


The Team Leader shall assign Senior Personnel and issue instructions for all information to

the Relatives of all involved Personnel.
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He shall ensure that information to the Media is carefully prepared, and shall, conditions

permitting, submit the information personally.


2.10.4 Coordination with external resources and interests


The Emergency Response Team shall keep the Underwriters and Authorities well advised of

the situation and any measures implemented, and co-operate fully with them in order to

reach the best solutions and act accordingly.


Further, the Team shall solicit such information as may be helpful from the Classification

Society and other professional sources, and co-operate with them in order to provide the

best possible assistance to the ship.


2.10.5 Documentation


The Emergency Response Team shall maintain a complete log of all communication and

decisions made during a crisis, in order to be able to reconstruct the case in detail for several

reasons, namely:


 To facilitate thorough analyses to identify the causes of the Emergency and

the subsequent chain of events, in order to define the appropriate measures to

eliminate the source and prevent recurrence


 To establish all facts to facilitate the insurance settlements


 To document non-negligence on the part of the Captain/OIM or the Company


2.11 Steps to control discharge


2.11.1 Operational spill prevention


Deck watchman shall maintain a close watch for the escape of oil during oil substances/oily

water transfer/oil based mud etc.


Prior to transfer the competent crewmembers should mobilise the oil spills equipment, as far

as available on board, and place it close to the planned operation, e.g. along the railing on

the side at which transfer operation takes place.


Before transfers commence, all deck scuppers and open drains must be effectively plugged.

Accumulations of water should be drained periodically and scupper plugs replaced

immediately after the water has run off. Any free floating oil or oil droplets should be removed

prior to draining.


Tanks, which have been topped up, should be checked frequently during the remaining

transfer operations to avoid an overflow.


Unless there are permanent means for retention of any slight leakage at ship/ shore

connections for transfers, it is essential that a drip tray is in place to catch any leaking oil.


The removed oil substances and the used clean-up material should be retained on board in

proper containment units until it can be discharged to a reception facility.
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2.11.2 Pipe line leakage


If a leakage occurs from a pipeline, valve, hose or metal arm, operations through that

connection should be stopped immediately until the cause has been ascertained and the

defect remedied.


Defective pipe sections should be isolated. Affected sections should be drained down to an

available empty or slack tank.


If a leakage occurs from a hydraulic pipeline, operations should be stopped immediately.


Initiate clean-up procedures.


The removed oil substances and the used clean-up material should be retained on board in

proper containment units until it can be discharged to a reception facility.


Inform in line with Section 2.7 Reporting, all parties interested about Pipeline Leakage and

the actions taken so far.


2.11.3 Tank overflow


If there is a tank overflow all transfer operations should be stopped immediately and should

not be restarted until the fault has been rectified and all hazards from the released oil have

been eliminated.


If there is any possibility of the released oil or oil vapours entering an engine room intake,

appropriate preventive steps must be taken quickly.


Promptly shift oil substances from the tank overflowed to an available empty or slack tank or

prepare pump(s) or transfer the excess ashore.


Initiate clean-up procedures.


The removed oil substances and the used clean-up material should be retained on board in

proper containment units until it can be discharged to a reception facility.


Inform in line with 2.7 Reporting, all parties interested about Tank Overflow and actions

taken.


2.11.4 Hull leakage


Identify leaking tank; consider diver if necessary and possible.

Reduce level in tank in question well below sea level.


If it is not possible to identify the leaking tank, reduce level in all tanks in vicinity. In this case

give careful consideration to hull stress and stability.


If there is a spillage due to suspected hull leakage reduce the head of oil substances and

promptly transfer the oil substances to an available empty or slack tank or, if berthed,

discharge ashore in suitable barges/ tanks.
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Inform in line with 2.7 Reporting, all parties interested about Hull Leakage and the actions

taken so far.

The removed oil substances and the used clean-up material should be retained on board in

proper containment units until it can be discharged to a reception facility.


Inform in line with 2.7 Reporting, all parties interested about Tank Overflow and actions taken

so far.


2.11.5 Spill caused by equipment in machinery and drilling / deck


If operational oil spills are caused by a failure of equipment in machinery spaces any further

operations of this equipment should be stopped immediately or measures are to be taken to

avoid an oil spill.


Such equipment may be:


 Oily-water separating equipment or oil filtering equipment


 Valves in pipes connecting ballast/ bilge systems


 Cooling pipes in oil cooler systems


 Gearing of thrusters


 Stern tubes


The removed oil substances and the used clean-up material should be retained on board in

proper containment units until it can be discharged to a reception facility.


2.11.6 Spill resulting in casualties


In the event of a casualty the Captain/OIM first priority is to ensure the safety of the ship’s

personnel, and to initiate actions which may prevent escalation of the incident and marine

pollution.


2.11.7 Ship grounded / stranded


The Captain / OIM priority should be to ensure that he as soon as possible receives detailed

information about the damage that the ship has been sustained, in order to determine

remedial action to be taken for ensuring the safety of the ship and its crew.


Furthermore, the Captain/OIM should also consider:


 Danger to the ship’s complement if the ship should slide off grounding site


 Danger of ship being shattered by heavy seas or swell


 Health hazards to the ship’s crew and surrounding population due to release

of oil or other hazardous substances in dangerous concentrations


 That fires may start due to released flammable substances and uncontrolled

ignition sources


 Should the damage which the ship has sustained be of such an extent that the

stability cannot be computed on board, the Captain/OIM should seek

assistance according to 2.16.3


Also, the ship’s Captain/OIM shall take into account the following considerations:


 Is the vessel constantly being struck in the seaway?
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 Is the vessel exposed to torsion?


 Is there a large difference in the tidal rangers at the grounding site?


 Are there strong tidal currents in the grounding area?


 May the vessel drift further up on the shore, due to high tides, wind and

waves?


2.11.8 Prevention of fire and explosion


If the ship is aground and therefore cannot manoeuvre, all possible sources of ignition should

be eliminated and action taken to prevent flammable vapours from entering the machinery

spaces or the accommodation


2.11.9 Extension of hull damage / containment system failure


First, a visual inspection should be carried out:


 Check for visible oil along hull or in wake of the ship during daytime.


 At night a stick with white cloth (or sheet of absorbent) around it may be

lowered into the water alongside the ship to check for oil leakage.


 All ballast/oil substances tanks to be sounded (ullage).


 All other compartments which may have contact with the sea should be

sounded to ensure that they are intact.


 Soundings of ballast tanks/ oil substances tanks are to be compared with last

soundings to check for possible leaks.


 Sounding to be taken around the ship establish the ship’s position on the

grounding area.


When the ship is aground, due regards should be given to the indiscriminate opening of

ullage plugs, sighting ports etc. as loss of buoyancy could be the result of such actions.


Any list of the ship shall be noted and included in the report for assistance.


2.11.10Procedures to reduce or stop outflow of oil


The Captain/OIM should assess the possibility of damage to the environment and whatever

action can be taken to reduce further damage from an oil release, such as:

- Transfer of oil substances internally provided shipboard piping system is in an operational

condition

- If the damage is fairly limited and restricted, i.e. to one or two tanks, consideration should

be given to transfer of oil substances internally from the damaged tank(s) to intact tanks,

taking into account the impact on the ship’s overall stress and stability

- Isolate damaged/ penetrated oil substances tank(s) hermetically to ensure that hydrostatic

pressure in tanks remains intact during tidal changes

- Evaluate possibility of pumping water into a damaged tank in order to form a water bottom

stopping the outflow of oil

- Evaluate the necessity of transferring oil substances to barges or other ships and request

such assistance accordingly

- Evaluate the possibility of additional release of oil.
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In case of large differences between the tide levels, the Captain/OIM should try to isolate the

damaged tank(s) to reduce additional loss of oil substances.


2.12Securing unit


2.12.1 Re-floating by own means


The Captain/OIM should also evaluate the question of re-floating the vessel by own means.

Before such an attempt is made, it must be determined:


 Whether the ship is damaged in such a way that it may sink, break up or

capsize after getting off


 Whether the ship after getting off may have manoeuvring problems upon

leaving the dangerous area by own means


 Whether machinery, rudder or propeller are damaged due to grounding or may

be damaged by trying to get off ground by own means


 Whether the ship may be trimmed or lightened sufficiently to avoid damage to

other tanks in order to reduce additional pollution from oil/ oil substances

spillage


 Weather evaluation: whether there is time/ reason to await improvements in

weather or tide.


2.12.2 Securing the ship


If the risk of further damage to the ship is greater in an attempt to re-float the ship by own

means, than in remaining aground until professional assistance has been obtained, the

ship’s Captain/OIM should try to secure the ship as much as possible by:


 Trying to prevent the ship from moving from its present position


 By dropping anchors (adequate water depth and anchor ground provided)


 By taking ballast into empty tanks, if possible


 Trying to reduce longitudinal strain on hull by transferring ballast or oil

substances internally


 Reducing fire risk by removing all sources of ignition.


Inform in line with 2.6 Reporting, all parties interested about the Grounding and the actions

taken so far.


2.12.3 Fire / Explosion


If an explosion and/or fire occur on board, the GENERAL ALARM should be sounded

immediately.

Further actions should be initiated in accordance with the ship’s Muster List.


In case of fire and explosion the following priorities exist:

1. Rescue lives

2. Limiting the damage/ danger to the ship and cargo

3. Preventing environmental pollution


Steps to control the discharge of oil will depend largely on the damage to ship and cargo.

Special information thereto is contained in 2.18.
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Inform in line with 2.7 Reporting, all parties interested about the Fire/ Explosion and the

actions taken so far.


2.13 Collision

Should the ship be involved in a collision with another ship, the Captain/OIM should as soon

as possible identify the extent of damage to his own vessel.


When a collision occurs or is imminent to occur, the GENERAL ALARM should be sounded

immediately for the personnel to muster at their designated Muster Stations.


The following check list should assist the Captain/OIM in assessing the situation:


 Are any tanks penetrated above or below the waterline?


 If ships are dead in the water and interlocked, what is most prudent, to stay

interlocked or separate?


 Is there any oil spill at present – small or large? Will a separation of the

interlocked ships create a larger oil spill than if the ships stay interlocked?


 If there is an oil spill, will the separation of the ships cause sparks that can

ignite the spilled oil or other flammable substances leaked out from the ships?


 Are the ships creating a greater danger to other traffic in the area if interlocked

than if separated?


 Is there a danger to either ship of sinking after being separated?


 If the ships are separated, how is the manoeuvrability of the own ship?


If separation of the ships takes place, alter course to bring the own ship windward of any oil

slick, if possible.


Shut down all none essential air intakes.


Isolate damaged/penetrated tank(s) by hermetically closing the tank(s), if possible.


When it is possible to manoeuvre, the Captain/OIM, in conjunction with the appropriate shore

authorities, should consider moving his ship to a more suitable location in order to facilitate

emergency repair work or lightening operations, or to reduce the threat posed to any

sensitive shoreline areas.


Inform in line with 2.7 Reporting, all parties interested about the collision and the actions

taken so far.


2.14Hull failure

Should the ship loose one or more shell plating, develop major cracks, or suffer severe

damage to the hull, the Captain/OIM should immediately sound the GENERAL ALARM to

call the crew members to their Muster Stations, and inform them of the situation, and prepare

lifeboats for launching if necessary.

The Captain/OIM should then assess the situation, and confer with his senior officers.

The Captain/OIM should obtain the latest weather forecast, and assess its impact on the

present situation.


Furthermore, the following questions should be considered and should be asked:
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Is the ship in any immediate danger of sinking or capsizing?


If YES:

Send distress message

Immediately abandon the ship


If NO: initiate damage control measures as found necessary by considering the

following points:

Can the vessel manoeuvre?

Has the ship lost buoyancy?

If the ship has a list due to loss of ballast, cargo/ oil substances or buoyancy, is it

necessary and possible to rearrange the oil substances or ballast by internal transfer

operation in order to bring the ship to an even keel?

Is it necessary to dump oil substances in order to maintain stability without changing

the stress situation?

Can this operation wait till another ship/ barge can receive the oil substances?

Is there any abnormal change in the ship’s stability and stress situation?

Can the change in the ship’s stability and stress situation be monitored and calculated

on board?

If not, the Captain/OIM should seek assistance according to 2.6 and 2.7.

Does the ship need assistance or escort to nearest port of refuge or repair port?

Might it be prudent to salve part of the crewmembers in case the situation should

worsen, or is it necessary to abandon the ship totally?


Inform in line with 2.7 Reporting, all parties interested about the Hull Failure and the

actions taken so far.


2.14.1 Excessive list


Should the ship for some reasons suddenly start to list excessively during discharging/

loading operations, or oil transfers, all ongoing operations should be stopped immediately

until the cause has been determined.


The Officer on Duty should inform the Captain/OIM and/ or Chief Officer/Marine Section

Leader without delay.


The Captain/OIM should try to determine the reason for the excessive list, and take steps to

rectify the situation and to stabilise the ship’s condition:


 Check reason(s) for list


 Soundings/ ullage to be taken in all tanks


 Oil substances/ ballast pumps to be made ready


 Consider measures to minimise list in transferring liquid from one

compartment to another


 Ensure water tightness of empty spaces


 Close all openings


 Secure vent pipes to avoid ingress of water


 If oil transfers: Change to corrective tanks for rectifying the situation


 If ballasting/de-ballasting: Change to corrective tanks to rectify the situation
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 If there is reason to believe that the list may cause an oil spill, notify as per 2.6

Reporting


 If the ship’s crew is in jeopardy, prepare lifeboats for launching, and notify as

per 2.7 Reporting


If the situation is brought under control, inform all parties interested.


2.14.2 Ship submerged / foundered / wrecked


If the ship is wrecked to the extent that it or parts of it are submerged take all measures to

evacuate all persons on board. Avoid contact with any spilled oil.


Alert other ships and/or the nearest coastal state for assistance in rescuing lives and the ship

as far as possible.


2.15 Hazardous vapor release

In case of any vapour release out of the containment system precautions have to taken to

protect the persons onboard against contamination. The ship should be brought with the

accommodation upwind of the spill area as far as possible. The crew should be evacuated

from any area of risk. All possible sources of ignition should be eliminated and non-essential

air intakes shut down to prevent intake of vapour into accommodation and engine spaces.

If unavoidable work has to be carried out within risk areas, the involved persons have to wear

protective closing and breathing apparatus.


2.16 Priority Actions

Top priority shall in all cases of casualty be put on the safety of the persons onboard and to

take actions to prevent escalation of the incident.

Immediate consideration should be given to protective measures against fire, explosions and

personnel exposure to toxic vapour.

Detailed information about the damage sustained to the ship and its containment system has

to be obtained. On the basis of the information the Captain/OIM can decide next actions for

the protection of lives, the ship, the cargo and the environment.

The Captain/OIM should take into account the following when he is determining whether

salvage assistance will be needed or not:


 Nearest land or hazard to navigation


 Vessel's set and drift


 Estimated time of casualty repair


 Determination of nearest capable assistance and its response time.


In case of necessary movement of cargo within the ship careful consideration is to be given

to hull strength and stability.


Plans/tables about the location and specification of the current cargo as well as oil

substances and ballast have to be readily available.
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2.16.1 Mitigation activities


If safety of both the ship and the personnel has been addressed the Captain/OIM shall care

for following issues:


 Assessment of the situation and monitoring of all activities as documented

evidence


 Care for further protection of the personnel, use of protection gear,

assessment of further risk for health and safety


 Containment of the spilled material by absorption and safe disposal within leak

proof containers of all used material onboard until proper delivery ashore, with

due consideration to possible fire risk.


 Decontamination of personnel after finishing the cleanup process


2.16.2 Transfer of oily substances / lightering


If the ship has sustained extensive structural damage, it may be necessary to transfer all or

part of the cargo/oil substances to another ship; however, this section refers to oil

substances transfer procedures only.

In Ship-to-Ship-transfer operations involving a specialised service ship, the Master of that

ship will normally be in overall charge.

In the case of non-specialised ships the Master or other person in overall charge of the

operation should be mutually agreed and clearly established by the Captain/OIM’s concerned

prior to the start of operations.

The actual oil substances transfer should be carried out in accordance with the requirements

of the receiving ship.

In all cases each Captain/OIM remains responsible for the safety of his own ship, its crew,

cargo/ oil substances and equipment and should not permit their safety to be jeopardised by

the action of the other Captain/OIM, his owner, regulatory officials or others.


The Ship-to-Ship-transfer operations should be co-ordinated with the appropriate responsible

local Authority.


When selecting the area of operation the Captain/OIM(s) should consider the following

points:


 The need to notify and obtain the agreement of any responsible authority


 The destinations of the ships concerned


 The shelter provided, particularly from sea and swell


 The sea area and depth of water, which should be sufficient for

manoeuvring during mooring, un-mooring and transfer operations and allow

a safe anchorage if operations have to be undertaken at anchor


 The traffic density


 The weather conditions and the weather forecast


Further, before commencing Ship-to-Ship transfer operations each ship should carry out, as

far as possible, appropriate preparations like pre-mooring preparations of the ships,

positioning of fenders if such equipment is available on board, mooring equipment

arrangements, checking the communication channels between the two ships etc.


In addition to the general principles of Ship-to-Ship operations as aforementioned the

Captain/OIM should take note of supplemented instructions issued by the company.
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Vessel’s plans, drawings and data books are located as follows:

1 General arrangement plan

2 Mid ship section plan

3 Lines plan / table of offsets

4 Tank tables

5 Load line assignment

6 Light ship characteristics


These are available for use in calculation of the vessel's stability, hull stress and salvage,

and maintained in the following offices:


a) Aboard vessel; Conference room/ Owners Common Office

b) SO Head Office


2.16.3 Damage stability and hull stress calculations


Ship Emergency Response Service:


Seadrill Management Ltd,

2nd Floor, Building 11,

Chiswick Business Park,

566 Chiswick High Road,

London W4 SYS

United Kingdom


Tel: (+44) (0) 20 8811 4700

Fax: (+44) (0) 20 8811 4701


In addition to Seadrill Management Ldt, contact Seadrill office in region of operation.

(Seadrill Americas Inc – Seadrill AME – Seadrill Asia – Seadrill South America – NADL

Norway)
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2.17 General responsibility of the Captain / OIM and designated

officers & crew


Captain / OIM


Mar. Section leader Tech. Section leader


DPO / Officer on

duty


Deckhands on duty


All off-duty personnel (as

required)


ERO / Engineer on

duty


Engine ratings on

duty
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2.17.1 General responsibilities


Ranking Duties


Captain/OIM


Overall in charge of operation on board dealing with an oil spill;

responsible for all steps to be taken especially for the two main

categories – reporting and action. Keeps log off all events and progress

of actions.


Chief Officer / Marine

Section Leader


In charge of deck operation; Should keep the Captain/OIM informed and

updated on the situation and the results from action taken to stop or

minimise an oil outflow.


Chief Engineer / Technical

section leader


In charge of oil substances operation.

Should keep the Captain/OIM informed and updated on the situation

and the results from action taken to limit oil outflow.


DP operator

Tank overflow (bunkering):

Alert and inform Chief Officer/ Chief Engineer on situation; Mobilise off

duty crew as necessary


Duty ratings


If an oil leakage is detected alert immediately by all possible means;

Inform 1st Officers/DP Operator immediately; Position sorbent material/

clean-up material to prevent any escaped oil from reaching the railing;

Commence clean-up by using, as far as available on board, the clean

up equipment


Off-duty personnel Report to Chief Officer/Marine Section Leader for orders


2.18 Co-operation and coordination of efforts to contain and

recover spilled oil


2.18.1 Responsibilities


The Captain/OIM is responsible for all actions taken on board to prevent and eventually to

control an oil spill, and to initiate recovery operations on board.


His responsibility and authority does not extend beyond the ship's sides.


However, he shall solicit available and qualified assistance to cope with the situation on

board if necessary and shall extend all possible assistance to local efforts to contain the

spreading and recover spilled oil on the water.


When in port such efforts will normally be organised by the Port Authorities, and in open sea

action may be organised by National Bodies.
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2.18.2 Coordination procedure, general


Safety of crew and vessel permitting, the Captain/OIM shall co-operate and co-ordinate with

all instances concerned in order to minimise the oil spill and its consequential effects.


When a port Oil Spill Emergency Plan exists, the Captain/OIM shall to the extent possible

and to the extent the Plan is communicated to him, adhere to it.


In lieu of such plan, and in cases when response actions are not organised by the Port

Authorities, the Captain/OIM shall act in the best interest of all concerned to control the

situation.


2.19 Miscellaneous information


2.19.1 Spill preventive installations and equipment


Refer to attachment – SOPEP kits


2.19.2 Oil spill cleanup measures


The ship's spill preventive equipment and material as listed in 5.1 shall be held in constant

readiness to handle minor oil-spills.


2.20Spills


2.20.1 Smaller spills


In the event of a small spill on deck the Emergency Team shall initiate immediate clean-up

actions to prevent the oil from escaping overboard and to eliminate the potential hazards

generated by the oil-spill.


2.20.2 Larger spills


If a large spill should ever occur the ship's resources and possibilities to control the situation

may become limited.


The primary contribution of the vessel will be to provide the local Response Organisation with

as much information as necessary, and to assist and co-operate with them.


However, if there is no Response Organisation, or if there is a delay in activating such an

organisation, the Captain/OIM shall use the Emergency Team and all available equipment

and material onboard to minimise the spill, the hazards and the consequences of the spill,

including:


NOTE:  DISPERSANTS OR DEGREASERS SHALL NEVER BE USED ON OIL SPILLED

INTO WATER, WITHOUT PERMISSION FROM THE PROPER AUTHORITIES.
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2.21 Exercise & Training


2.21.1 Training program


The Company training program is based on standards set by the statutory training

requirements for the crew, with additional training in oil pollution control as discussed in this

plan.


Officers:

Receive initial training in the use of all parts of this plan that effect them and their crew, and

have the responsibility of training their crew with 'hands-on' operation on board.


Crew:

The crew receive their training as part of their on board duties. Specific training in oil pollution

control include the use of the on board equipment


2.21.2 Drills


This plan shall be exercised as follows:

On board:

Drills every 3rd month shall include all parts of this plan covering emergency procedures for

spill mitigation.

The drills may be part of other emergency drills carried out on board, however, specifics

drilled related to this plan shall be logged separately.

Ref. Section 3, steps to control discharge.


Shore:

The owner shall exercise the plan involving the spill management team, as 'tabletop drills',

either in full or in part, on an annual basis, assuring that the entire plan has been exercised

every three years.


All drills shall be logged.

This owner operates vessels with similar plans and the management drills will therefore

cover all the vessels.


Refer to division specific procedure:

- PRO 00-0213 – AME EMERGENCY PREPAREDNESS, EXERCISES AND


TRAINING

- PRO 01-0001 – AMERICAS EMERGENCY PREPAREDNESS, EXERCISES AND


TRAINING

- PRO 00-0339 – NORTH ATLANTIC EMERGENCY PREPAREDNESS, EXERCISES


AND TRAINING
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2.22Documentation


2.22.1 Documentation on board


The following documentation available on board shall be presented upon request from Port

Authorities and others authorised, in connection with the ship's pollution prevention system

and contingency plans.


 List of the vessel's principal characteristics


 List of principal capacities, i.e. ballast tanks, fuel oil, lubricating oil, and fresh

water tanks


 General arrangement plan


 Safety plan


 Midship section drawing


 Fuel oil piping and pumping plan


 Damaged stability plan


 Plan indicating frame scantling


 Plans over hydraulic operation of valves of tanks


2.22.2 Oil record book


On request the Captain/OIM will present the Oil Record Book to the Authorities for

inspection.

Ref. MARPOL 73/78 Regulation 20 Annex I.


It shall be kept onboard for at least 3 years after the last entry has been made.


2.22.3 Cargo documentation of harmful substances


The ship shall in compliance with the MARPOL 73/78 Annex III carry a detailed Stowage

Plan of all harmful substances, carried as cargo, on board and the location thereof.


2.22.4 Shipboard oil pollution emergency plan (SOPEP)


In accordance with MARPOL 73/78 Annex I, Regulation 37, the approved Shipboard Oil

Pollution Emergency Plan shall be available on board

Ref. MARPOL 73/78 Regulation 20 Annex I.


Ref. IMO Res. MEPC 137(53)
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2.23 Normalization


2.23.1 Post-emergency normalization procedure


When an emergency situation is terminated, the onshore Emergency Response Team shall:


 Determine the safety status of the ship involved, and summarise all further

actions to be taken to ensure the continued safety of the ship, and transmit this

to the Captain/OIM and Charterer/Operator


 Confirm previous sailing orders if applicable, or alternatively issue new sailing

orders


 Compile and check the documentation


 Inform all involved Parties accordingly


 Hand over the responsibilities to the Administration by a clear statement issued

by the Team Leader, with information of the ship's status and further actions

pending, with detailed instructions for the implementation


 Consider if the emergency experienced may occur on other Company ships,

and if so advise the ships accordingly


 Inform Relatives and Media


2.23.2 Record keeping and sampling


The Captain/OIM is responsible for keeping record of events whenever there is a spill, or a

substantial threat of a spill. All relevant information shall be entered, including, but not limited

to (as applicable);


 When, where and what happened


 Notification made, and to whom


 Efforts made by Crew


 Assistance received, and by whom


 If possible take pictures and/or video of important factors documenting events

using gas-proof authorised equipment only


All spilt oil shall be sampled, safety permitting. Oil observed on the water, while vessel is at

anchor or berth, shall be sampled if possible. Samples shall be properly marked, with date

and location, and sealed, and always be made in duplicate. Samples will be most valuable if

the sampling is authenticated by someone not part of the crew, i.e. US Coast Guard, Harbour

Master, Terminal Personnel or Pilot.
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2.24Panama Maritime Authority – Contact Details


Chief of Maritime Safety:

Panama Maritime Authority,

International Representative Office, New York,

369 Lexington Avenue, 14
th
Floor,

New York, NY 10017.


Tel: (212) 869 – 6440

Fax: (212) 575 – 2285


Department of Pollution (Departmento de Contaminacion):

Panama Maritime Authority,

Department of Pollution,

Pollution Department,

Diablo Heights, Panama.


Tel: (507) 501 – 5253/54/55

EMAIL:  contaminacion@amp.gob.pa

Department of Casualty Investigations:

Panama Maritime Authority,

Department of Casualty Investigations,

Omar Torrijos Herrera Avenue,

Pan Canal Plaza Bldg., Suite 206,

Albrook, Panama.


Tel:  (+507) 501 – 5039 / 5087.

Fax: (+507) 501 – 5088.

Email: casualty@amp.gob.pa


Mailing Address:

PO Box 00533, Balboa Ancon 0843,

Panama, Repuclic of Panama
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2.25 Seadrill Regional Division – Contact Details


2.25.1 Dubai Office / Responsible for Africa & Middle East


Seadrill Management AME Ltd.

Arenco Building 18th floor

Sheikh Zayed road,

Media City, Dubai,

P.O. Box: 487828

Dubai, U.A.E.


Tel:   (+971) (0) 4 4551300

Fax:  (+971) (0) 4 4551307


2.25.2 Seadrill Americas Inc. / Responsible for North America and Canada


Seadrill Americas Inc.,

11025 Equity Drive, Suite 150,

Houston, Texas 77041,

USA.


Tel:  (+1 713 329 1150

Fax: (+1) 713 329 1179


2.25.3 Seadrill Servicios de Petroleo Ltda / Responsible for South America


Seadrill Servicios de Petroleum LTDA,

Avenida Republica do Chile No. 230, 21
st
and 22
nd
floors,

Zip Code 20031-170,

Centre – Rio de Janeiro – RJ.,

Brazil.


Tel :  (+55) 21 3506 2750

Fax : (+55) 21 3506 2760


2.25.4 NADL / Responsible for Europe


North Atlantic Management AS,

Finnstadveien 28,

P.O.Box: 109,

N-4001 Stavanger,

Norway.


Tel:   (+47) 51 30 90 00

Fax:  (+47) 51 30 90 01

e-mail: post@seadrill.com
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2.25.5 Seadrill Mgmt. Singapore / Responsible for Asia and Australia


Seadrill Management  (S) Pte., Ltd,

10 Hoe Cjiang Road,

# 09-01 Keppel Towers,

Singapore 089315.


Tel:    (+65) 6411 5000

Fax:   (+65) 6222 9725


2.26 Seadrill / Local Agent – Contact Details


When the drillship is calling a port and/or arrive / operate on drilling location, a list of

telephone numbers with 24/7 contact details to be available together with the SOPEP

Manual. A sample of telephone list is attached.


2.27P&I and H&M Insurance – Contact Details


Gard A/S,

Kittelsbuktveien 31,

No-4836 Arendal,

Norway.


24 Hour Service: +47 90 52 41 00

Emergency:  +47 90 52 41 00


Hull & Machinery: +47 90 92 52 00

P&I: +47 90 52 41 00


e-mail: companymail@gard.no


2.28Deviation

The OIM, TSL or DSL may deviate from the procedure in the event of unforeseen

circumstances provided that:


 Any such deviation shall be covered by a nonconformity request (NCR)


 The request form shall be raised before the deviation is made or, in the case of

emergency action, as soon as possible after the event


 The Rig Manager shall be informed of any NCR


3 Risk evaluation

If this procedure is followed, together IMO MARPOL rules and requirements and  Seadrill

internal requirements, the risk of undesired accident and incident is low (Green).
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4 Guidelines

Resolution A.851 (20)


General principles for ship reporting systems and ship reporting requirements,

including guidelines for reporting incidents involving dangerous goods, harmful

substances and/or marine pollution


IMO MARPOL 73 / 78 International Convention for the Prevention of Pollution from Ships

Reg. 37 of Annex I of MARPOL 73 / 78 in accordance with IMO Res. MEPC.137(53).

IMO IMDG Code


5 Document control and references

American Bureau of Shipping (ABS) approved versions of the SOPEP Manual is the only

valid versions of the document. Paper printouts from TMS to be checked against Class

approved version before used.


5.1 Definition and Abbreviations


ABS American Bureau of Shipping

AME Seadrill Africa & Middle East Division


Americas Seadrill Americas Inc

DIR Seadrill Directive


DNV GL Det Norske Veritas – German Lloyd

IFS Electronic Maintenance and Purchase System


ILO International Labor Organization


IMO International Maritime Organization

ISM Code International Safe Management Code


MARPOL International Convention for the Prevention of Pollution

NCR Non conformity request


North Atlantic Seadrill North Atlantic Division

PRO Seadrill Procedure


SOLAS International Convention for the Safety of Life at Sea


SOPEP Shipboard Oil Pollution Emergency Program

TMS Seadrill Total Management System

S
e
e
 A

B
S
 B

u
s
a
n
 L

e
tt
e
r 
R

e
f 
T
1
1
2
7
8
4
5
 D

a
te

d
 2

6
-D

E
C

-2
0
1
3



 

167 
 

This Page Intentionally Left Blank 
  



 

168 
 

 
 
 
APPENDIX H: DESKTOP EXERCISE 
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Client Name: BPC (A) Limited 

Project Title: Desk-Top Exercise 

Project Code: OPP00406 Rev 00 

Oil Spill Response Contact: Lucia Navarro 

 

1 Project Background 

BPC (A) Limited (BPC) has asked Oil Spill Response Limited (OSRL) to design, develop and facilitate an oil spill 

Desk-Top Exercise for its operations in Nassau, Bahamas. BPC wishes to test the level of preparedness as 

part of the Environmental Authorization Process. 

 

With a track record and extensive experience of spill response and emergency management; OSRL is well 

placed to provide expert assessment and insight on BPC’s performance during the exercise. This will be 

provided in the form of a comprehensive post exercise report. 

 

OSRL will utilise its highly-experienced personnel to deliver the project and will use a Project Manager to 

manage the delivery of the project and assign resources as appropriate. The Project Manager will be 

supported by OSRL’s team of experts, providing BPC with a large pool of oil spill response experience that 

can be drawn upon for the delivery of the project. 

 

2 Scope of Work 

OSRL will develop a one-day Desk-Top Exercise for BPC. OSRL has been asked to provide: 

 
A suitable exercise scenario designed in conjunction with BPC 

Development of exercise objectives 

Development of exercise injects 

Representative(s) to organise/facilitate/support and attend the exercise 

Technical input and guidance during the exercise 

Post-exercise feedback 

Recommendations for improving the level of preparedness 

Evaluation in the form of an Exercise Debrief Report 
 

Exercises are designed to demonstrate knowledge, oil spill preparedness and to test any procedural and/or 

strategic changes. The exercise itself is to take place on 15th January 2020 for one day at Nassau, Bahamas 

and will involve: 

 

A Desk-Top Exercise 
 

OSRL will allocate a Project Manager who will liaise with BPC in order to effectively develop the exercise in 

conjunction with BPC’s objectives and to communicate all progress. The process of developing and delivering 

the exercise is outlined in Section 3.1. 
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3 Service Delivery 

3.1 Project Development and Delivery 

OSRL will develop and deliver the Table-Top exercise in phases (Figure 1). 
 

 

Figure 1: Project development process 
 

3.2 Overview of the Exercise 

The exercise will be developed according to the good practice guidelines of the International Maritime 

Organization (IMO) and the global oil and gas industry association for environmental and social issues 

(IPIECA). The exercise will be tailored to take account of the existing emergency response framework and any 

specific requirements. 

 

The exercise will be implemented in line with the design parameters defined during Phase 1. The Exercise 

Director, plus other Exercise Facilitator(s) from OSRL, will initiate and maintain the exercise by stimulating, 

monitoring and facilitating activities to ensure the exercise remains within the designed parameters. Tools 

to facilitate this process potentially include: 

 

Exercise injects delivered by telephone or e-mail 

Face to face interviews 

Coaching 

 
Upon completion of the exercise OSRL will facilitate an immediate debrief session to capture feedback on 

the successes and lessons learned. 

Phase 1: Consultation 

upon in consultation with BPC. 

Phase 2: Exercise Delivery 
 

 

Phase 3: Post-Exercise Debrief 

of exercise participants. 

Phase 4: Report Development and Review 

improving BPC's levels of preparedness. This will then be submitted for review to BPC. 

Phase 5: Feedback and Project Close Out 

satisfaction with the service delivery, as well as interest in any additional services. 
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OSRL’s Duty Manager (Fort Lauderdale, USA) will be available to call during the exercise1. If called, the Duty 

Manager will: role-play his/her normal duties, simulate the gathering of response resources, and provide 

response timeframes. 

 

During the exercise, the OSRL representative may take notes and other records. Photographs may be taken 

upon request, with permission of BPC. 

 

Following the immediate debrief session, a longer period of review and analysis is required, leading to an 

evaluation report being submitted to BPC. The report will summarise observations made during the exercise 

and the feedback from the exercise debrief and give recommendations for improving the level of 

preparedness. 

 

3.3 Client Participation 

BPC should ensure they fully understand their own role in assisting OSRL in developing the exercise. BPC is 

requested to: 

 

(Phase One) Consult with OSRL in order to: 

o Discuss exercise objectives, develop the scope, scenarios, budgets, deliverables and timing 

o Set up an exercise Steering Group 

o Discuss the exercise scope 

o Identify stakeholder requirements 

o Provide OSRL with any additional requirements or information relevant to the exercise 
 

(Phase Two) Assist OSRL during the exercise delivery (Phase Two) by: 

o Providing support as agreed within Phase One 

o Ensuring availability of BPC-supplied staff and materials as agreed within Phase One 
 

(Phase Four) Assist in the Exercise Debrief Report review process by: 

o Providing review and feedback on a draft version of the Exercise Debrief Report for return to 
OSRL 

o Informing on any additional requirements 
 

(Phase Five) Provide OSRL with feedback to: 

o Communicate satisfaction with the service provided. 

o Discuss any further service requirements that OSRL may provide support with. 
 

4 Deliverable 

This document covers the delivery of the following: 

 
Oil Spill Exercise 

o Development of oil spill scenario and injects 

o The facilitation/attendance of (and assistance with) the exercise by 1 x Specialist OSRL 

o Post-exercise feedback 

 
Exercise Debrief Report 

o Exercise overview 
 

1 Please note that the availability of OSRL’s Duty Manager is dependent on real spill response activity. 
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o Recommendations for improving the levels of preparedness 
 

5 Timing 

Timing is dependent on the availability of BPC and OSRL representatives with the necessary skills and 

experience to deliver the project. Early signature of the Contract is encouraged for delivery of services in 
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1 GARBAGE MANAGEMENT PLAN 
 

 
This section includes the following: 
 

 

1. MARPOL GUIDELINES- Annex V of MARPOL 73/78 SPECIFIC TO GARBAGE 

MANAGEMENT PLANS 

 

 

2.  BAHAMAS PETROLEUM COMPANY GARBAGE MANAGEMENT PLAN 

SPECIFIC TO THE AREA DEFINED AS --BPC COOPER LICENCE- B-North-

PERSERVERANCE 1. 

 

 

3.  SEADRILL GARBAGE MANAGEMENT PLAN Doc. No: PRO-37-1008 Version: 3 

 

 

4. EXMAPLE of Service Provider Garbage Management Plan - HORNBECK 

GARBAGE MANAGEMENT PLAN- Number: 5.020 Revision Number:10 
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PART 1 
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2 GARBAGE MANAGEMENT PLAN 
 

 

 
 

MARPOL GUIDELINES- Annex V of MARPOL 73/78 
SPECIFIC TO GARBAGE MANAGEMENT PLANS  
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3 GARBAGE MANAGEMENT PLAN 
 

 

 

1. INTRODUCTION 
 

The garbage management plan shall provide written procedures for minimizing, 

collecting, storing, processing and disposing of ship-generated garbage, including the 

use of the equipment on board. It shall also designate the person or persons in 
charge of carrying out the plan.  Such a plan shall be in accordance with the 

guidelines developed by the organization and written in the working language of the 
crew.  There shall also be a Garbage Record Book for recording each discharge into 

the sea or a reception facility or completed incineration. 

Page 6 of 80



4 GARBAGE MANAGEMENT PLAN 
 

APPLICABILITY 
 
 

REGULATORY REQUIREMENTS 

 

 
 

Amendments to Annex V of MARPOL 73/78. 

 
Placards, garbage management plans and garbage recordkeeping. 

 
(1)      Every ship of 12 meters or more in length overall and fixed or floating platforms 

shall display placards which notify the crew and passengers of the discharge 

requirements of regulations 3, 4, 5 and 6 of this Annex, as applicable. 

 
The placards shall be written in the working language of the ship’s crew and, for 
ships engaged in voyages to ports or offshore terminals under the jurisdiction of 

other Parties to the Convention, shall also be in English, French or Spanish. 

 
(2)      Every ship of 100 gross tonnage and above, and every ship which is certified to 

carry 15 or more persons, and fixed or floating platforms shall carry a Garbage 

Management Plan which the crew shall follow. This plan shall provide written 

procedures for minimizing, collecting, storing, processing and disposing of ship-

generated garbage, including the use of the equipment on board. It shall also 

designate the person or persons in charge of carrying out the plan. Such a plan 
shall be in accordance with the guidelines developed 
by the Organization and written in the working language of the crew. 

 
(3)      Every ship of 400 gross tonnage and above and every ship which is certified 

to carry 15 or more persons engaged in voyages to ports or offshore terminals 

under the jurisdiction of another Party to the Convention and every fixed and 
floating platform shall be provided with a Garbage Record Book. The Garbage 

Record Book, whether as a part of the ship’s official log book or otherwise, shall 

be in the form specified in the appendix to this Annex: 

 
• Each discharge into the sea, to a reception facility or completed incineration, 

shall be promptly recorded in the Garbage Record Book and signed for on 

the date of the discharge or incineration by the officer in charge. Each 

completed page of the Garbage Record Book shall be signed by the master 

of the ship. The entries in the Garbage Record Book shall be at least in 

English, French or Spanish. Where the entries are also made in an official 

language of the State whose flag the ship is entitled to fly, these entries shall 

prevail in case of a dispute or discrepancy. 

 
• The entry for each discharge or incineration shall include date and time, 

position of the ship, category of the garbage and the estimated amount 

discharged or incinerated; 
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• The Garbage Record Book shall be kept on board the ship or the fixed or 

floating platform, and in such a place as to be readily available for inspection 

at all reasonable times. This document shall be preserved for a period of two 
years from the date of the last entry made in it; 

 
• In the event of any discharge or accidental loss referred to in regulation 7 of 

this Annex an entry shall be made in the Garbage Record Book, or in the 

case of any ship of less than 400 gross tonnage, an entry shall be made in 

the ship’s official log book, of the location, circumstances of, and the reasons 

for the discharge or loss, details of the items discharged or lost and the 

reasonable precautions taken to prevent or minimize such discharge or 

accidental loss. 

 
(4)      The competent authority of the Government of a Party to the Convention may 

inspect the Garbage Record Books or ship’s official log book on board any ship 

to which this regulation applies while the ship is in its ports or offshore terminals 

and may make a copy of any entry in those books, and may require the master 
of the ship to certify that the copy is a true copy of such an entry. Any copy so 

made, which has been certified by the master of the ship as a true copy of an 
entry in the ship’s Garbage Record Book or ship’s official log book, shall be 

admissible in any judicial proceedings as evidence of the facts stated in the 
entry. The inspection of a Garbage Record Book or ship’s official log book and 

the taking of a certified copy by the competent authority under this paragraph 

shall be performed as expeditiously as possible without causing the ship to be 

unduly delayed. 
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PROVISIONING PRACTICES 
 

Although discharge at sea, (except in special areas) of a wide range of ship- 

generated garbage is permitted outside specified distances from the nearest land, it is 

recommended that whenever practicable ships use, as a primary means, port 

reception facilities. To minimize the generation of waste, provisioning practices should 
be reviewed with ship’s suppliers in order to determine the optimum packaging for the 

products. Options include: 

 
• Reusable packaging and use of containers. Disposable cups, utensils, dishes, 

towels and rags and other convenience items should be limited and replaced by 

washable items when possible. 

• Where practical options exist, provisions packaged in or made of materials other 

than disposable plastic should be selected to replenish ship’s supplies unless a 

reusable plastic alternative is available. 

• Stowage systems and methods that reuse coverings, dunnage, shoring, lining and 

packing materials. 

• Dunnage, lining and packaging materials generated in port during cargo activities 

should be disposed of at the port reception facilities as discharge into the sea is 

not permitted. 
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DESIGNATED PERSON IN CHARGE (Environmental Officer) 
 

As required in Regulation 10 (2), a designated person on board shall be in charge of 

carrying out the Garbage Management Plan. Such a decision by a company will be 

determined by the ship type and trade. For ships other than passenger ships, a senior 
deck or engineer officer would be most appropriate. For passenger ships, more than 

one head of a department may be selected but with a coordinated effort to ensure 

compliance. 

 
The onboard responsibility for carrying out the garbage management plan is: 

 
•   (COMPANY TO IDENTIFY DESIGNATED CREW MEMBER or MEMBERS) 

 
Support to the designated person can be provided by departmental staff. Such support 

is necessary in the collection, separation and processing of garbage to ensure that the 
onboard procedures are carried out in accordance with the Garbage Management 

Plan. 

 
Support staff representatives from deck, engine, catering or other job responsibilities 

are: 

 
•   (COMPANY TO IDENTIFY DESIGNATED SUPPORT STAFF) 

 
From a regulatory perspective, the designated person in charge shall ensure that the 
procedures within the plan are implemented, which includes: 

 
• Display placards in the appropriate language are positioned to notify the crew 

and passengers of the disposal requirements prescribed in regulations 3, 4, 5 

and 6 of Annex V for garbage disposal within and outside special areas. 
 

• The prescribed entries for each discharge operation or completed incineration 

are made in the Garbage Record Book. 
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DEFINITIONS 
 

In developing a Garbage Management Plan, it is important to recognize the following 

definitions: 
 

Animal carcasses means the bodies of any animals that are carried on board as cargo 
and that die or are euthanized during the voyage. 

 

Cargo residues means the remnants of any cargo which are not covered by other 

Annexes to the present Convention and which remain on the deck or in holds following 
loading or unloading, including loading and unloading excess or spillage, whether in 
wet or dry condition or entrained in wash water but does not include cargo dust 
remaining on the deck after sweeping or dust on the external surfaces of the ship. 

 
Cooking oil means any type of edible oil or animal fat used or intended to be used for 

the preparation or cooking of food, but does not include the food itself that is prepared 

using these oils. 

 
Dishwater means the residue from the manual or automatic washing of dishes and 

cooking utensils which have been pre-cleaned to the extent that any food particles 

adhering to them would not normally interfere with the operation of automatic 

dishwashers. 

 
Domestic waste means all types of food wastes not covered by other Annexes that 

are generated in the accommodation spaces on board the ship. Domestic waste does 

not include grey water. 

 
Food wastes are any spoiled or unspoiled food substances and include fruits, 

vegetables, dairy products, poultry, meat products and food scraps generated aboard 

ship. 

 
Garbage means all kinds of food wastes, domestic wastes and operational wastes, all 

plastics, cargo residues, incinerator ashes, cooking oil, fishing gear, and animal 

carcasses generated during the normal operation of the ship and liable to be disposed 

of continuously or periodically except those substances which are defined or listed in 

other Annexes to the present Convention. Garbage does not include fresh fish and 

parts thereof generated as a result of fishing activities undertaken during the voyage, or 

as a result of aquaculture activities which involve the transport of fish including shellfish 

for placement in the aquaculture facility and the transport of harvested fish including 

shellfish from such facilities to shore for processing. 
 

Grey water means drainage from dishwater, shower, laundry, bath and washbasin 

drains. It does not include drainage from toilets, urinals, hospitals and animal spaces, 
as defined in regulation 1.3 of MARPOL Annex IV (sewage), and it does not include 
drainage from cargo spaces. Grey water is not considered garbage in the context of 
Annex V. 

 
Incinerator ashes mean ash and clinkers resulting from shipboard incinerators used 

for the incineration of garbage. 
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Plastic means a solid material which contains as an essential ingredient one or more 

high molecular polymers and which is formed (shaped) during either manufacture of 
the polymer or the fabrication into a finished product by heat and/or pressure. Plastics 
have material properties ranging from hard and brittle to soft and elastic. For the 
purposes of this annex, “all plastics” means all garbage that consists of or includes 
plastic in any form, including synthetic ropes, synthetic fishing nets, plastic garbage 
bags and incinerator ashes from plastic products. 

 

Operational wastes means all solid wastes (including slurries) not covered by other 

Annexes that are collected on board during normal maintenance or operations of a 

ship[1], or used for cargo stowage and handling. Operational wastes also include 
cleaning agents and additives contained in cargo hold and external wash water. 
Operational wastes does not include grey water, bilge water, or other similar 
discharges essential to the operation of a ship. 

 
Recycling means the activity of segregating and recovering components and materials 

for reprocessing. 

 
Reuse means the activity of recovering components and materials for further use 
without reprocessing. 

 
[1]      Includes soot that is entrained in water wash from the gas side of the economizer 
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GENERAL INFORMATION 
 

The most appropriate procedures for handling and storing garbage will vary depending 

on factors such as the type and size of the ship, the area of operation (e.g. special 

area, distance from nearest land or ice-shelf), shipboard garbage processing equipment 
and storage space, number of crew or passengers, duration 

of voyage and regulations and reception facilities at ports of call. However, in view of 

the cost involved with the different garbage handling options, it is economically 
advantageous to first, limit the amount of material that may become garbage from 

being brought on board the ship and second, separate garbage eligible for discharge 
into the sea from other garbage that may not be discharged into the sea. 

 
Given the importance of waste management plans, crew responsibilities and 
procedures for all aspects of handling and storing garbage should be identified in the 
appropriate crew and vessel operating manuals. Procedures for handling ship- 

generated garbage can be divided into four phases: collection, processing, storage and 
disposal. 

 
COLLECTION 

 

Procedures for collecting garbage should be based on consideration of what is 

permitted and what is not permitted to be discharged into the sea while enroute, and 

whether a particular garbage type can be discharged to port facilities for recycling or 
reuse. Receptacles on board can be in the form of drums, metal bins, cans, container 

bags, or wheelie bins. The recommended garbage types that should be separated are: 

 
•   Non-recyclable plastics and plastics mixed with non-plastic garbage; 

•    Rags 

•   Recyclable material: 

- cooking oil; 

- glass; 

- aluminum cans 

- paper, cardboard, corrugated board; 

- wood; 

- metal 

- plastics; (including Styrofoam or other similar plastic material); and 

 
•  Garbage that might present a hazard to the ship or crew (e.g. oily rags, light 
bulbs, acids, chemical, batteries, etc.). 

 
Receptacles should be clearly marked and distinguished by color, graphics, shape, size 

or location. These receptacles should be provided in appropriate spaces throughout the 
ship. Crew members and passengers should be advised of what garbage should or 

should not be discarded in them. Crew responsibilities should be assigned for collecting 
or emptying of these receptacles and taking the garbage to the appropriate processing 

or storage location. 
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Plastics and Plastics Mixed with Non-plastic Garbage 

 
Discharge into the sea of all plastics, including but not limited to synthetic ropes, 
synthetic fishing nets, plastic garbage bags and incinerator ashes from plastic products 

is prohibited. When plastic garbage is not separated from other garbage, the mixture 
must be treated as if it were all plastic. 
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PROCESSING 
 

Depending on factors such as the type of ship, area of operation, number of crew or 

passengers, etc., ships may be equipped with incinerators, compactors, comminuters 

or other devices for shipboard garbage processing. Appropriate members of the crew 
should be trained and assigned for operating this equipment on a schedule 

commensurate with ship needs. 

 
Use of such processing equipment makes it possible to reduce shipboard space 
requirements for storing garbage, make it easier to discharge garbage in ports, and 
enhance assimilation of garbage discharged into the marine environment. 

 
Compactors 

 
Compaction reduces the volume of garbage. In most cases, the output from compactor 
is a block of material which facilitates the shipboard storage of garbage and its 

discharging of the material in a port facility. 

 
Comminutors 

 
Outside special areas, ships operating primarily beyond three nautical miles from the 
nearest land are encouraged to install and use comminutors to grind food wastes to a 

particle size capable of passing through a screen with openings no larger than 25 
millimeters. Such a process is recommended even beyond 12 nautical miles because 

the particle size hastens assimilation into the marine environment. 

 
When operating inside a special area, all food wastes must be comminuted or ground 

prior to discharge in to the sea. All discharges are to be as far as practicable and not 

less than 12 nautical miles from the nearest land or ice-shelf. 

 
Incinerators 

 
Incineration conducted in a shipboard incinerator can significantly reduce the need to 

store garbage on board the ship. Shipboard incinerators should be designed, 
constructed, operated and maintained in accordance with the IMO Standard 

Specification for Shipboard Incinerators. MARPOL Annex VI requires shipboard 

incinerators installed after 1 January 2000 to be type approved and meet specific air 
pollution criteria. Incinerators should only be used to incinerate materials that are 

specified by the incinerator manufacturer. Annex VI prohibits the incineration of 
MARPOL Annex I, II and III cargo residues, related contaminated packing materials, 

polychlorinated biphenyls (PCBs), garbage contaminated with more than traces of 

heavy metals, refined petroleum products containing halogen compounds and exhaust 
gas cleaning systems. The incineration of sewage sludge and sludge oil, generated 

during the normal operation of the ship, is allowed in main or auxiliary power plant or 
boilers under Annex VI, but incineration by such methods is 

banned in ports, harbours and estuaries. 
 

Incinerators installed prior to 01 January 2000 on board ships flying the flag of 
MARPOL Annex VI signatory State may still be used after entry into force of MARPOL 
Annex VI. 
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NOTE: RESIDUE FROM PLASTIC INCINERATION IS STILL CONSIDERED PLASTIC 
AND THUS CAN NOT BE DISCHARGED OVERBOARD. 

 
Due to the potential environmental and health effects from combustion of by- products, 

shipboard incineration of polyvinyl chlorides (PVCs) shall be prohibited, except in 
shipboard incinerators for which IMO Type Approval Certificates have been issued. 

 
Prior to using an incinerator while in port, permission may be required from the port 
authority concerned. In general, the use of shipboard garbage incinerators in ports in 

or near urban areas is discouraged as their use will add to possible air pollution 
in these areas. 

 
STORAGE 

 

Garbage collected from various areas throughout the ship should be delivered to 

designated processing or storage locations. Garbage that must be returned to port for 

discharge at port reception facilities may require storage until arrangements can be 
made to discharge it ashore for appropriate processing depending on the length 

of the voyage or availability of port reception facilities. Garbage should be stored in a 
manner which avoids health and safety hazards. 

 
Sufficient storage space and equipment (e.g. cans, drums, bags or other containers) 
should be provided. Where storage space is limited, ship operators are encouraged to 
consider installation of compactors or incinerators. 

 
All processed and unprocessed garbage stored for any length of time should be in tight, 
securely covered containers in order to prevent the unintentional discharge of stored 

garbage. 

 
Food wastes and other garbage which are returned to port and which may carry 
disease or pests should be stored in tightly covered containers and be kept separate 

from garbage which does not contain such food wastes. Both types of garbage should 
be in separate, clearly marked containers to avoid incorrect discharge and facilitate 

proper handling and treatment on land. 
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DISCHARGE 
 

Although discharge into the sea of limited types of garbage is permitted under Annex V, 

discharge of garbage to port reception facilities should be given primary consideration. 

When discharging garbage, the following points should be considered: 

 
• Table 1 summarizes the requirements for garbage permitted to be 

discharged into the sea. In general, the discharge shall take place when the 

ship is en route and as far as practicable from the nearest land. 
Attempts should be made to spread the discharge over as wide an area as 
possible and in deep water (50 meters or more). Prevailing currents and tidal 
movements should be taken into consideration when discharging into the 
sea is permitted. 

 
• To ensure timely transfer of ship-generated garbage to port reception 

facilities, ship agents are to be advised for guidance. Disposal needs should 
be identified particularly when arrangements are necessary for garbage 

requiring special handling. 

 
MANAGEMENT OF CARGO RESIDUES OF SOLID BULK CARGOES 

 

Cargo residues are included in the definition of garbage within the meaning of Annex 
V, regulation 1.9 and may be discharged as follows: 

 
• 12 nautical miles from the nearest land for cargo residues that cannot be 

recovered using commonly available methods for unloading. These cargo 
residues shall not contain any substances classified as harmful to the marine 
environment 

 
•  Discharge of cargo residues that cannot be recovered using commonly available 

methods for unloading, where all the following conditions are satisfied: 

- cargo residues, cleaning agents or additives, contained in hold washing 
water do not include any substances classified as harmful to the marine 
environment, taking into account guidelines developed by the Organization; 

- both the port of departure and the next port of destination are within the 
special area and the ship will not transit outside the special area between 
those ports; 

- no adequate reception facilities are available at those ports taking into 
account guidelines developed by the Organization; and 

- where the three conditions above have been fulfilled, discharge of cargo 
hold washing water containing residues shall be made as far as 
practicable from the nearest land or the nearest ice shelf and not less than 
12 nautical miles from the nearest land or the nearest ice shelf 

 
However, cargo material contained in the cargo hold bilge water should not be 
treated as cargo residues if the cargo material is not harmful to the marine 
environment and the bilge water is discharged from a loaded hold through the ship's 
fixed piping bilge drainage system. 
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TRAINING 
 

Training should be provided for all crew members who are involved in operating the 

garbage processing equipment, and handling and disposing of garbage as part of their 

operational responsibilities. Such a program should be reviewed annually and should 
define what constitutes garbage and the applicable regulations for handling and 

disposal. 

 
Material for training could include printed materials (e.g. placards, posters, brochures, 

etc.), photographs, DVDs, audio and video tapes, and films as well as synopses of 

training programs, seminars and formal curricula. 
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Garbage type
1
 

All ships except platforms4 Offshore platforms located 
more than 12 nm from 
nearest land and ships 

when alongside or within 
500 metres of such 

platforms
4 
Regulation 5 

 

Outside special areas 
Regulation 4 

(Distances are from 
the nearest land) 

Within special areas 
Regulation 6 

(Distances are from 
nearest land or 

nearest ice-shelf) 

Food waste comminuted or 
Ground2 

>3 nm, en route and as far 
as practicable 

>12 nm, en route and as 
Far as practicable3 Discharge permitted 

Food waste not comminuted 
or ground 

>12 nm, en route and as 
far as practicable Discharge prohibited Discharge prohibited 

Cargo residues
5, 6 

not 
contained in washwater 

 

 

> 12 nm, en route and as 
far as practicable 

 

Discharge prohibited 
 

 

 

Discharge prohibited Cargo residues 5, 6 

contained in 
washwater 

> 12 nm, en route and 
as far as practicable 

(subject to conditions in 
regulation 6.1.2) 

Cleaning agents and 

additives
6 

contained in cargo 
hold washwater 

 
Discharge permitted 

> 12 nm, en route and as 
far as practicable (subject 
to conditions in regulation 

6.1.2) 

 
Discharge prohibited 

Cleaning agents and 

additives
6 

in deck and 
external surfaces 

washwater 

 

 

Discharge permitted 

 

 

Discharge permitted 

 

 

Discharge prohibited 

Animal Carcasses (should be 
split or otherwise treated to 

ensure the carcasses will sink 
immediately) 

Must be en route and as 
far from the nearest land 
as possible. Should be 
>100 nm and maximum 

water depth 

 

 

Discharge prohibited 

 

 

Discharge prohibited 

All other garbage including 
plastics, synthetic ropes, 

fishing gear, plastic garbage 
bags, incinerator ashes, 

clinkers, cooking oil, floating 
dunnage, lining and packing 
materials, paper, rags, glass, 
metal, bottles, crockery and 

1     similar refuse 

 

 

 

 

Discharge prohibited 

 

 

 

 

Discharge prohibited 

 

 

 

 

Discharge prohibited 

 

TABLE 1 – SUMMARY OF RESTRICTIONS TO THE DISCHARGE OF 

GARBAGE INTO THE SEA UNDER REGULATIONS 4, 5 AND 6 OF MARPOL 

ANNEX V 

 
(Note: Table 1 is intended as a summary reference. The provisions in MARPOL Annex V, not table 1, prevail.) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

When garbage is mixed with or contaminated by other harmful substances prohibited from discharge or 

having different discharge requirements, the more stringent requirements shall apply. 
 

2      
Comminuted or ground food wastes must be able to pass through a screen with mesh no larger than 25 mm. 

 
3 

The discharge of introduced avian products in the Antarctic area is not permitted unless incinerated, 
autoclaved or otherwise treated to be made sterile. 

 
4 

Offshore platforms located 12 nm from nearest land and associated ships include all fixed or floating 
platforms engaged in exploration or exploitation or associated processing of seabed mineral resources, 
and all ships alongside or within 500 m of such platforms. 

 
5 

Cargo residues means only those cargo residues that cannot be recovered using commonly available 
methods for unloading. 

 
6       

These substances must not be harmful to the marine environment. 
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TABLE 3 – COMPACTION OPTIONS FOR SHIPBOARD-GENERATED  GARBAGE 
 

 

 

Examples of 
garbage 

 

Special handling by 
vessel personnel 
before compaction 

Compaction characteristics  

Onboard 
storage 
space 

Rate of 
alteration 

Retainment of 
compacted 

form 

Density of 
compacted form 

 

Metal, food and 
beverage 
containers, glass, 
small wood pieces 

 

 

None 

 

 

Very rapid 

 

 

Almost 
100% 

 

 

High 

 

 

Minimum 

 

Comminuted 
plastics, fiber and 
paper board 

 

Minor - reduce 
material to size for 
feed, minimal manual 
labor 

 

 

Rapid 

 
Approximately 

80% 

 

 

Medium 

 

 

Minimum 

 

Small metal 
drums*, 
uncomminuted 
cargo packing, 
large pieces of 
wood 

 

 

Moderate - longer 
manual labor time 
required to size 
material for feed 

 

 

 

Slow 

 

 
Approximately 

50% 

 

 

 

Relatively low 

 

 

 

Moderate 

 
Uncomminuted 
plastics 

 

Major-very long 
manual labor time to 
size material for feed; 
usually impractical 

 

 

Very slow 

 
Less than 

10% 

 

 

Very low 

 

 

Maximum 

 

Bulky metal cargo 
containers, thick 
metal items 

 

Impractical for 
shipboard 
compaction; not 
feasible 

 

 

Not 
applicable 

 

 

Not applicable 

 

 

Not applicable 

 

 

Maximum 

*Small and large drums can be compacted very easily with the proper device – a large number of these devices 
have been designed for remote locations, and therefore they are small and easy to operate with excellent results. It 
should be noted, that the compaction of drums is probably restricted to larger vessels, due to lack of space on 
smaller (fishing) vessels 
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TABLE 4 - INCINERATION* OPTIONS FOR SHIPBOARD-
GENERATED GARBAGE 

 
 

Examples 
of garbage 

Special handling by 
vessel personnel** 
before incineration 

Incineration characteristics 
Onboard 
storage 
space 

Combust- 
ibility 

Reduction 
of volume 

 

Residual 
 

Exhaust 

 

Paper 
packaging, food 
and beverage 
containers 

 

 

Minor - easy to feed 
into hopper 

 

 

High 

 

 

Over 
95% 

 

 

Powder 
ash 

 

Possibly smoky 
and not 

hazardous 

 

 

Minimum 

 
Fiber and 
paper board 

 

Minor - reduce 
material to size for 
feed; minimum 
manual labor 

 

 

High 

 
Over 
95% 

 
Powder 

ash 

 

Possibly smoky 
and not 

hazardous 

 

 

Minimum 

 

Plastic 
packaging, food 
and beverage 
containers, etc. 

 

 

Minor - easy to feed 
into hopper 

 

 
High 

 

 

Over 
95% 

 

 

Powder 
ash 

 

Possibly smoky 
and not 

hazardous based 
on incinerator 

design 

 

 
Minimum 

 

Plastic sheeting, 
netting, rope 
and bulk 
material 

 

 

Moderate manual 
labor time for size 
reduction 

 

 
High 

 

 

Over 
95% 

 

 

Powder 
ash 

 

Possibly smoky 
and not 

hazardous based 
on incinerator 

design 

 

 
Minimum 

 

 

Rubber hoses 
and bulk pieces 

 

 

Major manual labor 
time for size reduction 

 

 
High 

 

 

Over 
95% 

 

 

Powder 
ash 

 

Possibly smoky 
and not 

hazardous based 
on incinerator 

design 

 

 
Minimum 

 

Metal food and 
beverage 
containers, etc. 

 

Minor - easy to feed 
into hopper 

 
Low 

 

Less 
10% 

 
Slag 

 

Possibly smoky 
and not 

hazardous 

 
Moderate 

 

Metal cargo, 
bulky 
containers, 
thick metal 
items 

 

Major manual labor 
time for size reduction 
(not easily 
incinerated) 

 

 
Very Low 

 

 

Less 
5% 

 

 

Large metal 
fragments 
and slag 

 

 

Possibly smoky 
and not 

hazardous 

 

 
Maximum 

 

Glass food and 
beverage 
containers, etc. 

 

Minor - easy to feed 
into hopper 

 
Low 

 

Less 
10% 

 
Slag 

 

Possibly smoky 
and not 

hazardous 

 
Moderate 

 

Wood, cargo 
containers and 
large wood 
scraps 

 

Moderate manual 
labor time for size 
reduction 

 

 

High 

 
Over 
95% 

 

 

Powder 
ash 

 

Possibly smoky 
and not 

hazardous 

 

 

Minimum 

 

*  Check local rules for possible reductions 

** Each operator of  the onboard garbage incinerator should be trained and familiar in the use of the equipment 
and the types of garbage that can be destroyed in the incinerator. 
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INTRODUCTION 
 

 

Purpose 
 

This plan is prepared to provide guidance concerning the proper management of each type of 

garbage stream generated by the BPC Cooper Licence- B North-Perseverance 1 exploration 

drilling operations. 

 

Garbage management includes the proper handling, accumulation, storage, transportation, and 

disposal of the garbage generated. This plan is designed to minimize the impact on the 

environment and comply with Bahamas and International Environmental Regulations with 

proper garbage handling. The primary strategy is to recycle, with the backup to comply with 

disposal regulations and best practices.  

 

The plan will be updated as new developments in garbage management or minimization 

technology become available. Each minimization technique will be investigated for its potential 

to provide cost savings, increased revenue, improved operating efficiency, reduced regulatory 

concerns, and improved community relations. 

 

This plan complies with best industry practices, Petroleum (Offshore Environmental Protection 

and Pollution Control) Regulationsand MARPOL requirements for ships such as the Seadrill 

West Saturn / IMO no: 9657428.  

 

Scope 
 

During the exploratory drilling phase, the Seadrill West Saturn semisubmersible rig drill ship 

will be used. Seadrill has a garbage management plan for managing, segregating and storing 

garbages on board the vessel. The BPC plan, in conjunction with Seadrill’s plan, will provide 

guidance for garbage management planning, segregation, collection, storage, transportation, 

disposal and documentation of all garbage materials. Seadrill will be responsible for handling 

and segregating garbages on board. The BPC plan will provide guidelines for handling garbage 

products after they leave the vessel. BPC will contract a port management contractor as the 

garbage disposal contractor. 

 

General Procedure 
 

All garbage must be properly managed and disposed of in order to minimize harm to health and 

the environment. To facilitate proper disposal, the garbage will be segregated on the rig into the 

following categories: a) recyclables, such as plastic, glass, wood, and metals; b) burnable 

rubbish, such as oily rags and paint cans, c) toxic garbage, such as batteries and fluorescent light 

bulbs, and d) paper. The port management contractor will segregate the garbage onshore in order 

to maximize recycling.  

 

Garbage will not be disposed until the facility has properly identified and segregated the 

components. Before disposal, each garbage will be stored in its own container or combined with 
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like materials. Garbage products will be categorized using the matrix in Attachment A.1 of this 

plan. The broad categories are listed below, followed by procedures for garbage handling at the 

identified location. 

 

Regulated garbage: It is against the US law to import any foodstuff or contaners that 

may be contaminated. The Animal and Plant Health Inspection 

Service (APHIS) is under the United States Department of 
Agriculture. When a vessel enters the port, the US Coast Guard will 
inspect the garbage and order regulated garbage to be sent to an 
APHIS site for disposal.  

 

Recycle: The  waste ,management contractor ill segregate into plastic, wood, 

glass, aluminum, copper, etc. When the aggregate at the disposal 

site reaches the buyer’s volume requirements, the materials are 

sold to recycler companies in various countries or disposed. 

 

Paper: When the aggregate at the disposal site reaches the buyer’s volume 

requirements, the materials are sold to recycler companies in 

various countries or disposed. 

 

Burnable: This material will be incinerated offshore in accordance with 

MARPOL standards 

 

Toxic: The port management contractor will segregate into fluorescent 

light bulbs, PCBs, and batteries. When the aggregate at the 

disposal site reaches the buyer’s volume requirements, the 

materials are sold to recycler companies in Europe. Any hazardous 

garbage that cannot be treated by port management contractor will 

be dispatched to the appropriate processing plant. Transportation 

of hazardous garbage will follow Hazmat Transportation 

guidelines, in which the sender, carrier, and receiver will sign as 

garbage responsible. 

 

Metal A waste management contractor will remove all metal including 

pipes, drums, dried paint cans, and batteries.  The contractor breaks 

down the metals and later sells the material to a recycling 

company.  

 

 
Food stuff (overboard garbage):  All foodstuffs are collected and discharged each day. 

 

 No plastics or plastic products of any kind will be disposed overboard 

 No domestic garbages (cans, glass, paper or other garbage from living areas) will be 

discharged overboard 

 No maintenance garbages (paint sweepings, rags, deck sweepings, oil soaks, machinery 

deposits) will be discharged overboard 

 No packaging garbages (pallets, cardboard boxes, drums) will be disposed overboard. 

These will be sent to an APHIS site for disposal.  
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On Site 
 

The Seadrill garbage management plan “Garbage Management Plan”, included as Attachment B 

will provide the guidance for handling garbage products on the rig. This will be supplemented by  

Garbage Management Plan on contracted boats (an example plan from Hornbeck is included as 

Attachment C), the BPC Drilling Environmental Discharge Report (Attachment D) and the BPC 

Garbage Record Book Form (Attachment E). 

 

Garbage will be segregated into four categories, as recyclable, paper, burnable, or toxic.  

 

 

Disposal Site  
 

BPC will contract waste management contractors for the disposal of garbages. The garbage 

disposal contractors will be contracted to receive the garbage products transported to shore 

locations from the drillship. Any hazardous garbage that cannot be disposed in this manner will 

be transported to the most appropriate handling facility. 

 

 

Garbage Handling 
 

1. BPC will be responsible for the transportation of garbage from the rig to the shore base. 

2. A Material Safety Data Sheet (MSDS) will accompany any and all chemicals being 

transported. 

3. Accurate Garbage Manifests will be used for all stages of the garbage handling. 

 

a. When the garbage is transferred from the rig to the boat, a manifest will be signed 

by a BPC representative and the captain of the boat, with one copy kept on the rig 

and the original going with the boat. 

b. When the garbage is cleared into the shore base, the manifest will be signed by 

the boat and shore base personnel, with one copy staying on the boat. 

c. When the onshore garbage company receives the garbage, the shore base 

supervisor and the garbage representative will sign the manifest, with each 

keeping one copy. 

. 

4. A Record of Refuse Discharge and Disposals will be kept on the rig to detail all garbage 

discharged and disposed.  This form can be found in Attachment D (BPC Drilling 

Environmental Discharge Report). 

5. All garbage will be in appropriate containers. 

 

 

Documentation 
 

All garbage products discharged or transported to shore will be recorded using the BPC Garbage 

Record Book Form (Attachment E). 
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GARBAGE CATEGORY:   TOXIC 

 

DESCRIPTION:  Materials that contain substances which can be fatal to humans, including 

fluorescent light bulbs, PCBs, and batteries.  

 

GARBAGE MANAGEMENT METHOD:  

 

1. A  USA approved garbage disposal contractor will be used. The contractor will send the used materials 

to the appropriate facility for recycling.  

 

RECORDKEEPING: 

 
1. Complete the BPC Drilling Environmental Discharge Report (Attachment D) and BPC Garbage 

Record Book Form (Attachment E) on all garbage shipments sent to the shore. 

2. Transport using HazMat procedures in which the sender, shipper, and receiver sign documentation. 

The garbage disposal contractor forms will be used.  
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GARBAGE CATEGORY:   RECYCLEABLE 

 

DESCRIPTION:  Plastic, wood, glass, metals 

 

GARBAGE MANAGEMENT METHOD: 
 

1. Segregate offshore, then further segregate into components onshore. 

2. Use an approved recycling facility. 

 

 

 

 

RECORDKEEPING: 

 
1. Complete the BPC Drilling Environmental Discharge Report (Attachment D) and BPC Garbage Record Book 

Form(Attachment E) on all garbage shipments sent to the shore.   
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GARBAGE CATEGORY:   OVERBOARD 

 

DESCRIPTION:  Blowout preventer test fluids, drilling fluids & cuttings, produced water, food 

garbage, sanitary water, gray water, etc.   

 

 

 

GARBAGE MANAGEMENT METHOD: 
 

1. Petroleum (Offshore Environmental Protection and Pollution Control) Regulations 20-22 for offshore 

facilities will be used as reference to determine which products is permitted and to ensure it does not exceed 

the limit allowed to be discharged overboard. 

2. MARPOL guidelines for ships will be used to determine which products will be discharged overboard.  

 

 

RECORDKEEPING: 

 
1. Complete the BPC Drilling Environmental Discharge Report (Attachment D) and BPC Garbage Record 

Book Form(Attachment E) on all garbage shipments sent to the shore. 
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GARBAGE CATEGORY:   SPECIAL and RECYCEABLE 

 

DESCRIPTION:  Batteries, thread protectors, used oil, used Freon, used hydraulic fluids, etc. 

 

 

GARBAGE MANAGEMENT METHOD: 
 

1. Segregate the garbage and transport to the approved recycling facility onshore. 

2. Recycle any material/garbage whenever possible. 

3. If the garbage cannot be recycled, it will be disposed in a US approved facility 

RECORDKEEPING: 

 
1.  Complete the BPC Drilling Environmental Discharge Report (Attachment D) and BPC Garbage Record 

Book Form(Attachment E) on all garbage shipments sent to the shore. 
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GARBAGE CATEGORY:   DOMESTIC 

 

DESCRIPTION:  Domestic refuse, empty drums, scrap metal, pallets, etc. 

 

 

GARBAGE MANAGEMENT METHOD: 
 

1. Segregate the garbage and transport to the approved recycling facility onshore. 

2.  Send the Regulated garbage (foodstuff and foodstuff containers) to an APHIS facility for 

disposal.  

3. Recycle any material/garbage whenever possible. 

4. If unable to recycle, incinerate.  

 

 

RECORDKEEPING: 
 

1. Complete the BPC Drilling Environmental Discharge Report (Attachment D) and BPC 

Garbage Record Book Form (Attachment E) on all garbage shipments sent to the shore. 
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Attachment B 
 

  

Seadrill procedures for the Drilling Rig, attached 

 

Seadrill Garbage Management Plan Doc. No: PRO-37-1008 Version: 3  
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Attachment C 
Example of a work boat garbage plan. BPC will ensure that all contracted vessels have an 

acceptable garbage plan.  

 

Hornbeck procedures for the Supply Vessel, attached 

 

Hornbeck Garbage Management Plan- Number: 5.020 Revision Number:10 Page: 1 of 15 
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Attachment D 
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ATTACHMENT D: Drilling Environmental Discharge Report 

WELL NAME REPORTS NO   

LOCATION REPORT DATE   

DRILL SHIP NAME SPUD DATE    

TOTAL PERSONNEL ONBOARD     

NAME & SG OF BASE OIL     

NOMINAL HOLE SIZE/ESTIMATED HOLE SIZE (inches)   DST 

MUD TYPE USED (WBM, LTOBM ETC) WBM WBM LTOBM Brine 

LENGTH DRILLED (M)     

MUD DISCHARGED (M3)     

MUD NAME SW/Hi Vis Sweeps KCI PHPA KCI Brine 

MUD WEIGHT     

COMPLETION FLUID MAIN CONSTITUENTS                                                                    KCI, MM-Bio, Nicoygen L 

CALCULATED INFORMATION Daily Quantity Cumulative Quantity 

1. Daily Average Oil on Cuttings (XX/XX dry bases) g/KG    

Depth Last Sample Taken     

Discharge Quantities m3 Tonne m3 Tonne 

2. Water Based Mud Discharged (Total Surface Losses)    

3. Water Based Mud Cuttings Discharged     

4. Oil Based Mud Cuttings Discharged     

5. Total Oil Based Mud Losses     

6. Oil Based Mud Downhole Losses     

7. Oil Based Mud Surface Losses (includes leaks, spills, tank bottoms dumped) 

8. Oil Surface Losses (from 7 above)     

9. Total Oil Based Mud Losses to Ocean (includes actual mud on cuttings, centrifuge sludge etc) 

10. Total Oil Losses to Ocean (from 9 above)     

11. Workover or Completion Fluids Discharged     

12. Reported Oil Spills (Maybe OBM or Fuels etc)    

13. Other Accidental Releases (eg. CFC's, XXXX)    

14. MATERIALS RELEASED     

15. Domestic Garbage MT     

16. Industrial Garbage MT     

17. Hazardous Garbage MT     

18. Drill Ship - Fuel Oil Used     
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19. Garbage Lube Oil to Shore     

Page 41 of 80



 

 18
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GARBAGE RECORD BOOK 
 

 
Country:        Rig:     Date:     

 

Block:        Location:    

 

Distance    Transport 

To Shore:    Vessel:    

 

Destination:      

 

 

 Quantity Volume (m3) Description/Reason 

1    

2    

3    

4    

5    

6    

7    

8    

9    

10    

11    

12    

13    
*Note: M506 required for any and all chemicals 

 
Rig PIC Signature          

 
Boat PIC Signature          
 
 
Boat PIC Signature          
 
Shore Base PIC Signature         

 
 
Shore Base Signature         
 
Disposal Site/Hauler          
 
Conversion Factors: 

One 5 gal bucket equals M3 cubic meters One cubic foot equals 0.XX (m3) 
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One 55 gal drum equals 0.21 (m3) XXXX compactor bag equals XXXX (m3) 

One cubic yard equals 0.76 (m3) XXXXX XXXX (m3) 

Volume must be XXX XX cubic metres (m3). 

The XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX. 

Page 44 of 80



 

PART 3 

 

  

Page 45 of 80



Risk level: 
Green Procedure 

 
Title: Garbage Management Plan 
Doc. No: PRO-37-1008  Version: 3 

 

Doc. Owner: West Saturn 
Marine Section Leader 

Approved by: West Saturn 
Rig Manager 

Approved:  
 

 Page 1 of 19 
   

1 Introduction 

1.1 Purpose 
This Plan is written in accordance with the requirements of Regulation 10 of 
the revised MARPOL Annex V (IMO Resolution MEPC.201 (62) Corr.1) with 
an entry into force date of 1 January, 2013. 
The guidelines contained in IMO Resolution MEPC.220(63) provide direction 
on complying with mandatory requirements for the development of a ship’s 
Garbage Management Plan, and are intended to assist the ship 
owner/operator in implementing regulation 10.2 of the revised MARPOL 
Annex V. 
Ship owners and operators should also consult other available technical 
guidance on shipboard garbage handling, including ISO 21070 – Standard for 
the Management and handling of shipboard garbage. This outlines best 
management practices for shipboard garbage management and, to the extent 
that it is consistent with the revised MARPOL Annex V, should be 
incorporated into any Garbage Management Plan. 
The purpose of this Plan is to provide guidance to the Master and crew on 
board the ship on the procedures for collecting, storing, processing and 
disposing of garbage, including the use of the equipment on board. It should 
detail the specific ship’s equipment and arrangements, and the location of 
equipment operating manuals. 
Routine drills conducted on board will ensure that the ship’s staff is familiar 
with these procedures and with the use of the equipment on board. 
This Plan is written in the working language of the crew. 
Personnel must familiarize themselves with the Plan and its contents on 
joining the vessel.  
For any Garbage Management Plan to be effective it has to be: 

− realistic, practical, and easy to understand and use 

− familiar to those with key functions on board the ship 
− evaluated, reviewed and updated regularly; and 

− tested regularly for viability. 
The Garbage Management Plan must be agreed by the ship owner/ operator. 
The ship owner/operator is also responsible for the timely correction of the 
Plan. 
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1.2 Scope and applicability 
This Garbage Management Plan is "Rig Specific" and valid for West Saturn / IMO no: 
9657428 only. 
ABS (American Bureau of Shipping) has approved this plan on behalf of the flag state; no 
alteration or revision shall be made to any part of it without the prior approval of ABS. 
 

1.3 Responsibilities 
The Marine Section Leader is responsible for the content of this document.  
The document shall be approved by Class; American Bureau of Shipping (ABS) 
The OIM is responsible for ensuring that the requirements listed in this document are applied 
in the rig organization. 
 
The following positions are responsible to ensure that this document is applied in their 
department: 
Marine Section Leader / Marine Department 
Technical Section Leader / Technical Department 
Drilling Section Leader / Drilling Department 
Camp Boss / Catering Department 
 

1.4 Rig Details 
 

Rig name Flag & Port of 
Reg. 

IMO No Call Sign MMSI 

West Saturn Panama / 
Panama 

9657428 3FUQ9 352026000 

Class, ID and 
Notation 

Class Notation ID  

 
ABS 

+A1, ( E ), Drillship, +AMS, 
+ACCU, +DPS-3, NBLS, DLA, 
+CDS, UWILD, RW, ENVIRO-
OS, GP, WT-READY 

 
YY244932 
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1.5 Record of amendments 
Rev. 
no 

Date Chapter updated Sub chapter and page number 
updated 

01  New procedure   
    
    
    
    
    
    
    
    
    
    

Note: This record of amendments can be a computer based record controlled by 
Marine Section Leader 

 

1.6 Record of crew familiarization 
Name Rank Date joined Signature and date 
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Note: This record of crew familiarization can be a computer based record controlled 
by Marine Section Leader 
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5.2 Attachments.................................................................................................................19 
 

2 Regulatory Requirements 

2.1 Garbage Management Plan 
According to Regulation 10.2 of MARPOL Annex V: 
“Every ship of 100 gross tons and above, and every ship which is certified to carry 15 
or more persons, and fixed or floating platforms, shall carry a garbage management 
plan which the crew shall follow. This plan shall provide written procedures for 
minimizing, collecting, storing, processing and disposing of garbage, including the 
use of the equipment on board. It shall also designate the person or persons in 
charge of carrying out the plan. Such a plan shall be based on the guidelines 
developed by the Organization and written in the working language of the crew.” 
It is a mandatory requirement to have a Garbage Management Plan on board.  

2.1.1 Placards 
There are mandatory requirements for the provision of placards. 
Every ship of 12 meters or more in overall length and fixed or floating platforms shall 
display placards which notify the crew and passengers of the discharge requirements 
of regulations 3, 4, 5 and 6 of Annex V, as applicable. 
The placards shall be written in the working language of the ship’s crew and, for 
ships engaged in voyages to ports or offshore terminals under the jurisdiction of other 
parties to the Convention, shall also be in English, French or Spanish. 
It is recommended that all ships permanently post a summary declaration stating the 
prohibition and restrictions for discharging garbage from ships under MARPOL Annex 
V and the possible penalties for failure to comply. This declaration should be placed 
on placards which are at least 12.5 cm by 20 cm, made of durable material and fixed 
in conspicuous and prominent places on board the ship. Placards should also be 
replaced when damage or wear compromises the readability of the declaration. The 
placards should be placed in prominent places where crew will be working and living, 
and in areas where bins are placed for collection of garbage. These places include 
galley spaces, mess room(s), wardroom, bridge, main deck and other areas of the 
ship, as appropriate. Placards should be displayed at eye line height and be printed 
in the working language of the crew. Ships which operate internationally will also 
have placards printed in English, French or Spanish, in accordance with regulation 
10.1.2 of MARPOL Annex V. Sample placards are also included in this document’s 
Appendix 6. 
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2.1.2 Garbage Record Book 
Every ship of 400 GT and above and every ship which is certified to carry 15 persons 
or more engaged in voyages to ports or offshore terminals under the jurisdiction of 
another party to the Convention and every fixed or floating platform (fixed or floating 
structures located at sea which are engaged in exploration, exploitation or associated 
offshore processing of sea-bed mineral resources) shall be provided with a Garbage 
Record Book. The Garbage Record Book, whether as a part of the ship’s official log-
book or otherwise, shall be in the form specified in the Appendix Form of Garbage 
Record Book to MARPOL Annex V Record of Garbage Discharges. 
a. Each discharge into the sea or to a reception facility, or a completed incineration, 

shall be promptly recorded in the Garbage Record Book and signed for on the 
date of the discharge or incineration by the officer in charge. Each completed 
page of the Garbage Record Book shall be signed by the master of the ship. The 
entries in the Garbage Record Book shall be at least in English, French or 
Spanish. If the entries are also made in an official language of the state whose 
flag the ship is entitled to fly, these entries in that language shall prevail in case of 
a dispute or discrepancy. 

b.  The entry for each discharge or incineration shall include the date and time, the   
position of the ship, the category of the garbage and the estimated amount 
discharged or incinerated. 

c. The Garbage Record Book shall be kept on board the ship or the fixed or floating 
platform, and in a place where it is readily available for inspection at all 
reasonable times. This document shall be preserved onboard for a period of at 
least two years from the date of the last entry made in it. 

d. In the event of discharge or accidental loss referred to in regulation 7 of MARPOL 
Annex V, an entry shall be made in the Garbage Record Book, or in the case of 
any ship less than 400 gt, an entry shall be made in the ship’s official log-book 
detailing the location, circumstances of, and reasons for the discharge or loss, the 
details of the items discharged or lost, and the reasonable precautions taken to 
prevent or minimise such discharge or accidental loss. 
The administration may waive the requirements for Garbage Record Books for: 

a. any ship engaged on voyages of one (1) hour or less in duration which is certified 
to carry 15 persons or more; or 

b. fixed or floating platforms.  
The competent authority of the government of a party to the Convention may 
inspect the Garbage Record Books or ship’s official log-book on board any ship to 
which this regulation applies while the ship is in its ports or offshore terminals and 
may make a copy of any entry in those books, and may require the master of the 
ship to certify that the copy is a true copy of such an entry. Any copy so made, 
which has been certified by the master of the ship as a true copy of an entry in the 
ship’s Garbage Record Book or ship’s official log-book, shall be admissible in any 
judicial proceedings as evidence of the facts stated in the entry. The inspection of 
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a Garbage Record Book or ship’s official log-book and the taking of a certified 
copy by the competent authority under this paragraph shall be performed as 
expeditiously as possible without causing the ship to be unduly delayed. 

Note: please refer to Appendix A of this Plan for the Form of Garbage Record 
Book. 

 

2.2 Prevention of pollution from Garbage 

2.2.1 General / Waste minimization 
To achieve cost-effective and environmentally sound results, many garbage 
management planners use a combination of complementary techniques to manage 
garbage, such as: 
a. reduction at source 
b. reuse or recycling 
c. onboard processing (treatment) 
d. discharge into the sea in those limited situations where it is permitted; and 
e. discharge to a port reception facility. 
When requisitioning stores and provisions, shipping companies should encourage 
their suppliers to remove or reduce all packaging, at an early stage, to limit the 
generation of garbage on board their ships. 
When garbage is generated on board a ship, procedures should be defined to enable 
the crew to sort the material that can be reused on board the ship or recycled at an 
appropriate port reception facility. 
Ship’s garbage is made up of distinct components, some of which are regulated in 
MARPOL Annex V, while others may be regulated locally, nationally or regionally. 
Each component of the garbage should be evaluated separately to determine the 
best management practice for that type of garbage.  
Garbage does not include those substances which are defined or listed in other 
Annexes to the MARPOL Convention. 
In accordance with regulations 4.3 and 6.4 of MARPOL Annex V; when garbage is 
mixed with or contaminated by other substances prohibited from discharge or having 
different discharge requirements, the more stringent requirements shall apply. 
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2.2.2 Shipboard garbage handling 
           (collection, processing, storage and discharge) 
Regulation 3 of MARPOL Annex V provides that the discharge of all garbage into the 
sea is prohibited, with limited exceptions, as summarized in table below. Under 
certain conditions, discharge into the sea is permitted for food wastes; animal 
carcasses; cleaning agents and additives contained in hold wash-water, deck and 
external surface wash-water; and cargo residues which are not considered to be 
harmful to the marine environment. 

 
Garbage Type 

# All ships except platforms  
Offshore 
Platforms 

Outside Special 
Area 

In Special Area 

Plastic – includes synthetic 
ropes and fishing nets and 
plastic garbage bags 

Disposal 
Prohibited 

Disposal 
Prohibited 

Disposal 
Prohibited 

Floatig dunnage, lining and 
packing materials 

>25 nautical 
miles offshore 

Disposal 
Prohibited 

Disposal 
Prohibited 

Cargo residues, papers, rags, 
glass, metal, bottles, ash and 
clinckers, * crockery and 
similar refuse 

 
>12 nautical 

miles offshore 

Disposal 
Prohibited 

Disposal 
Prohibited 

All other garbage including 
papers, rags, glass, etc. 
comminuted or ground 

 
>3 nautical miles 

offshore 

Disposal 
Prohibited 

Disposal 
Prohibited 

Food waste not comminuted or 
ground 

 
>12 nautical 

miles offshore 

 
>12 nautical 

miles offshore 

Disposal 
Prohibited 

+ Food waste comminuted or 
ground 

 
>3 nautical miles 

offshore 

 
>12 nautical 

miles offshore 

 
>12 nautical 

miles offshore 
Mixed refuse types ** ** ** 

* Excluding ashes from plastic products which may contain toxic or heavy metals  
   residues, disposal of which is prohibited into the sea by regulation 3(1)(a). 
+Comminuted or ground garbage must be able to pass through a screen with mesh size 
no 
   larger than 25mm. 
± Garbage disposal regulations for special areas shall take effect in accordance with   
    regulation 5(4)(b) of Annex V. 
# Offshore Platforms and associated ships including all fixed or floating 
platforms 
   engaged in the exploration of sea-bed mineral resources, and all ships   
   alongside or within 500m of such platforms. 
** When garbage is mixed with other harmful substances different disposal or 
discharge requirements, the more stringent disposal requirements shall apply. 
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For the purpose of Annex V the Special Are; Mediterranean Sea area, Baltic Sea area, the 
Black Sea area, the Red Sea area, the “Gulfs area”*, the North Sea area, the Antarctic area 
and the Wider Caribbean Region, including the Gulf of Mexico and the Caribbean Sea. 
*”Gulfs Area” means the Persian Gulf located noth west of the rhumb line betwwn Ras a l Hadd (30N 59-48E) 
and Ras al Faseth (25-04N 61-25E) 

2.2.3 Special exemption for the discharge of garbage 
 
Regulation 3, 4, 5 and 6 of MARPOL Annex V shall not apply to: 
a.   the discharge of garbage from a ship necessary for the purpose of securing the 

safety of a ship and those on board or saving life at sea; or 
b.   the accidental loss of garbage resulting from damage to a ship or its equipment 

provided all reasonable precautions have been taken before and after the 
occurrence of the damage, for the purpose of preventing or minimising the 
escape; or 

c. the accidental loss of fishing gear from a ship provided that all reasonable 
precautions have been taken to prevent such loss; or 

d. the discharge of fishing gear from a ship for the protection of the marine 
environment or for the safety of that ship or its crew. 

Exception to en route requirements 
The en-route requirements of regulations 4 and 6 shall not apply to the discharge of 
food wastes where it is clear the retention on board of these food wastes presents an 
imminent health risk to the people on board. 

 

2.3 Owner’s Garbage & Waste handling policy 
2.3.1 Owners Procedures  
Owner’s Garbage & waste handling policy is documented in TQM procedures: 
▪ POL-00-0004 – Environmental Policy 
▪ DIR-00-0021 - Environmental Management 
▪ Division specific procedure – Environmental Accounts 
▪ Division specific procedure – Environmental Management 
▪ Division specific procedure – Garbage & Waste Handling 
▪ Rig specific SOPEP Manual 
▪ Rig Specific Ballast Water Management Plan 

2.3.2 Garbage & waste handling requirements 
West Saturn shall work for a reduction of the total quantity of garbage and waste from 
the daily operation. This shall be achieved through garbage and waste reducing 
initiatives as set out in prioritized order below:  
1. Garbage & Waste minimization  
2. Re-circulation  
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3. Material retrieval  
4. Energy retrieval  
5. Depositing  
 
Waste minimization means to undertake garbage & waste reducing measures and 
decisions before the garbage & waste is produced. The basis for utilizing waste as a 
resource is laid through sorting of waste according to source, either through re-
circulation or retrieval.  
Marine Section Leader, in co-operation with Rig / Operator Logistics will be 
responsible for provideing sufficient number and type of waste skips and transport 
from the vessel. 

2.3.3 Garbage & waste minimization  
The most effective measures for garbage & waste reduction are implemented in the 
purchasing process.  
▪ Materials and substances that end up as garbage & waste shall, through  
  requirements and specifications on vendors, be reduced to the highest possible 
degree.  
▪ Products and substances that will end up as hazardous waste shall be  
   avoided to the highest possible degree.  
▪ Requirements shall be made on environment documentation prior to purchasing  
   concerning conditions relating to possibilities for re-circulation / retrieval of  
   packaging, systems for return of packaging and vendor’s own garbage & waste  
   routines.  
 
Operations and processes that result in production of garbage & waste shall be 
examined with a view to finding effective garbage & waste reducing measures.  
In cases where it is impossible to avoid such garbage & waste proper sorting to 
ensure recycling must be followed. 

2.3.4 Sorting of Garbage & waste 
All garbage & waste shall be sorted in the categories that have been established with 
the return facility at the time. The system for sorting of garbage & waste shall be 
placed as near to the waste source as practically possible.  
Following waste categories are sorted on West Saturn:  
▪ Paper/cardboard (clean) – Blue  
▪ Metal – Yellow  
▪ Plastic – Red  
▪ Wood – Black  
▪ Mixed/Unsorted /Glassware waste (Non-Recyclable) – Grey  
▪ Contaminated / Hazardous waste – Orange  
▪ Organic (Food) waste – Brown  
▪ Health waste – White (in Hospital only)  
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Contaminated/Hazardous garbage & waste stations (orange) must be established for 
the following:  
▪ Paint, glue and varnish which are solvent-based or two-component, including  
   paint brushes etc.  
▪ Contaminated, solid materials polluted with oil (sawdust, oily rags, absorbent  
   materials, etc.), including oil filters  
▪ Spray cans  
▪ Batteries  
▪ Fluorescent tubes (special transport boxes to be used). 
 
The waste segregation will be done in new colour trash bins placed onboard West Saturn as 
follows: 
 

 
 
Explanation of the above categories:  
Paper/cardboard: mainly produced by catering, stores and offices, the paper / 
cardboard to be clean  
Metal: generated mainly by the welding/mechanical shop, machine shop, sub-sea 
workshop and electrical workshop (also includes soda cans).  
Plastic: Clean plastic produced mainly in the offices, sack store, main stores and 
catering (including drinking bottles). Plastic packaging contaminated by chemicals or 
oil shall be processed as Contaminated waste.  
Glass: produced mainly by catering, can also come from all other areas on the rig.  
Wood: produced mainly by the main stores and on the pipe-deck.  
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Mixed garbage & waste: this is produced in all departments, but mainly in the 
catering department. This is garbage & waste which does not fit into the other 
garbage & waste categories. It is important that the volume of this garbage & waste is 
kept as small as possible, as it is disposed of in garbage & waste sites.  
Contaminated/Hazardous garbage & waste: produced in various places, including the 
engine room, electrical workshop, thruster room, paint store, and drilling module  
This category includes Batteries, aerosol, waste contaminated by oil or chemicals, 
frying oil, paint, Fluorescent tubes, Oil filters etc, Chemicals etc.  
Organic (food) garbage & waste: Garbage & waste from the galley and the mess 
room, which is ground up in the macerator (max. 25 mm) and put overboard. What is 
left is treated as mixed garbage & waste.  
Health waste: from medic/hospital only. International SOS onshore and offshore 
hospital have a system for storage and shipping of risk waste.  

2.3.5 Contaminated / Hazardous garbage & waste 
Contaminated and/or hazardous garbage & waste is garbage & waste that cannot be 
processed in a serviceable way together with consumption waste because it may result in 
serious pollution or danger for personal injury to people or animals. Hazardous garbage & 
waste shall be delivered too approved receiving stations in conformity with relevant 
regulation concerning hazardous waste. Other garbage & waste that may be harmful to 
people or the environment shall in conformity with the pollution act be collected and delivered 
in the same way.  
Hazardous garbage & waste shall not be mixed together with other garbage & waste. 
Different types of hazardous garbage & waste shall not be mixed.  
For hazardous garbage & waste a form “Declaration of hazardous garbage & waste” (form as 
required by shelf state or Seadrill recommended form if no requirements) form shall be filled 
in as soon as the filling of the transport packing and intermediate storage begin.  
Note: When the declaration form has been fully filled in, and the amount/number of parcels 
totaled, all parcels marked with the declaration number must be sent ashore at the same 
time.  
Hazardous garbage & waste and garbage & waste that may be a fire-/explosion-/or health 
hazard shall be stored in a safe, regulated and ventilated area. The storage period shall be 
as short as possible.  
MSDS must be attached for the hazardous garbage & waste categories being sent ashore, a 
copy of this shall be attached.  
When garbage & waste is sent ashore, all containers or receptacles shall be marked in 
accordance with relevant regulations. Before a receptacle is sent ashore, it shall be marked 
with the same declaration number as is given on the declaration form and the type of special 
garbage & waste it contains shall be written on it. A hazard plate shall be attached to the 
receptacle. All other markings shall be removed or painted over. All special garbage & waste 
receptacles shall be clean on the outside. 
Oil- and oil emulsions shall be stored and transported in dedicated barrels/cans/containers 
marked in conformity with the declaration form.  
For transport of drill cuttings with attached oil based mud for re-injection or delivery to 
approved return station, hazardous transport units placed in separate containers shall be 
used. 
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2.3.6 Waste Oil Products  
MARPOL Annex 1 (Regulation for the Prevention of Pollution by Oil) also provides for 
Special requirements for drilling rigs and other platforms: 
 
Fixed and floating drilling rigs when engaged in the exploration, exploitation and associated 
offshore processing of sea-bed minerals resources and other platforms shall comply with the 
requirements of this Annex applicable to ships of 400 tons gross tonnage and above other than 
oil tankers, except that: 
▪ they shall be equipped as far as practicable with the installations required in  
   regulations 16 and 17 of this Annex; 
▪ they shall keep a record of all operations involving oil or oily mixture discharges, in a  
   form approved by the Administration; 
▪ subject to the provisions of regulation 11 of this annex, the discharge into the sea of oil  
   or oily mixture shall be prohibited except when the oil content of the discharge ithout  
   dilution does not exceed 15 parts per million (ppm) 

2.3.7 Transport of garbage and waste to Shore Reception Facility 
All garbage & waste shall be transported in a safe and efficient manner, in 
accordance with the Duty of Care system and the associated MSDS information. 
Garbage & waste from offshore locations (MODU) would be transported to shore by 
vessels / barge for onward transfer to treatment and/or disposal sites by garbage & 
waste receiver contractor. Land transport of garbage & waste from the port to 
designated treatment or disposal sites shall be done in accordance with national and 
local rules and regulation in country of call / operation. 
 Only approved contractors, which meet the appropriate standards, shall be used for 
transportation and disposal of garbage & wastes.  
From the vessel, waste will be transported so that no waste will escape the 
bin/container/skip it is being transported in. This includes:  
• The use of nets over solid waste skips;  
• Ensuring all liquids are transported in sealed tanks/drums. All lids are to be sealed 
tightly and checked by the vessel prior to transport 

2.3.8 Location of Receptacles 
Small colored receptacles are located around the rig, locations decided based on where 
garbage & waste are created.   
Location for the colored transportation skips will be determined upon operation (the skips to 
have rig identification.  
Marine Section Leader is responsible for making a map of receptacles location on board the 
rig and display same in dedicated locations. 
One compactor is used to compact all garbage as required for sending ashore. 

2.3.9 Medicine 
Medicines that are out of date or are going to be disposed of for some reason or 
other shall be delivered to the Nurse / Doctor; who will arrange for destruction 
according to Seadrill guidelines. 
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2.3.10  Record Keeping & Reporting 
All garbage & waste disposed off, either to shore or in transit according to MARPOL 
73/78 Annex V and Seadrill corporate requirements shall be recorded in the Garbage 
Record Book (and in Oil Record Book if oil waste).  
When sending ashore, the logistics shall provide a manifest for all garbage & waste 
that is back loaded. 
 
Garbage Record Book 
Marine Section Leader is responsible for updating Garbage Record Book and every 
page signed by OIM.  
Garbage Record Book should be kept on the Bridge.  
Garbage receipts should be obtained from the operator of port reception facilities, or 
from the master of the ship receiving the garbage, specifying the estimated amount of 
garbage transferred.  
The receipts or certificates must be kept on board for two years.  
The Garbage Record Book shall be preserved for a period of two years after the last 
entry is made on the record.  
Entries in the Garbage Record Book shall be made on each of the following 
occasions:  

 When garbage is discharged into the sea  
 Date and time of discharge  
 Position of the ship  
 Category of garbage discharged  
 Estimated amount discharged for each category in cubic meters  
 Signature of the officer in charge of the operation  
 When garbage is discharged to reception facilities ashore or to other ships  
 Date and time of discharge  
 Port or facility, or name of ship  
 Category of garbage discharged  
 Estimated amount discharged for each category in cubic meters  
 Signature of officer in charge of the operation  
 When garbage is incinerated  
 Date and time of start and stop of incineration  
 Position of the ship  
 Estimated amount incinerated in cubic meter  
 Signature of the officer in charge of the operation  
 Accidental or other exceptional discharges of garbage  
 Time of occurrence  
 Port or position of the ship at time of occurrence  
 Estimated amount and category of garbage  
 Circumstances of disposal, escape or loss, the reason and general remarks  

 
Note: Every entry should be signed by Responsible officer 
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2.3.11 Oil Record Book 
The Oil Record Book (Part I) shall be completed on each occasion, on a tank-to-tank 
basis if appropriate, whenever any of the following machinery space operations takes 
place in the ship:  

 ballasting or cleaning of oil fuel tanks;  
 discharge of dirty ballast or cleaning water from oil fuel tanks;  
 collection and disposal of oil residues (sludge and other oil residues);  
 discharge overboard or disposal otherwise of bilge water which has accumulated in  

    machinery spaces;  
 bunkering of fuel or bulk lubricating oil  
 any failure of the oil filtering equipment  

 
Oil Record Book is kept up to date by Technical Section Leader or other person as 
nominated by TSL and signed by OIM.  
The Oil Record Book (Part I) shall be kept in such a place as to be readily available 
for inspection at all reasonable times and shall be kept on board the ship.  
It shall be preserved for a period of three years after the last entry has been made. 

2.3.12 Incinerator Record Book  
Incinerator record should be entered in Garbage Record Book and signed by 
Responsible Officer. 
Note: The incinerator will remain isolated while West Saturn stays in Brazilian waters 
in order to comply with local regulation. 
 

2.4 Garbage Management Plan, review – update and distribution 
 
This plan shall only be changed and/or updated with the permission of the West Saturn 
Captain/OIM and then re-approved by ABS (American Bureau of Shipping) as applicable. 

 
All users of the plan have the responsibility of pointing out changes effecting the validity 
and/or use of the plan. 
Comments, corrections and suggestions shall be directed to Marine Section Leader, who will 
initiate review and implement changes. 
Significant changes in regulations, procedures and the Owner's organisation shall be 
incorporated in the plan, subject to approval by the Class, or Body delegated authority to 
approve on their behalf. 

 
Changes to appendices and attachments are not subject to approval by Flag State or body 
delegated authority to approve on their behalf. 
 

2.5 Contact Details 

2.5.1 The company 
Seadrill Management Ltd, 
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2nd Floor, Building 11,  
Chiswick Business Park, 
566 Chiswick High Road, 
London W4 SYS 
United Kingdom 
 
Tel:  (+44) (0) 20 8811 4700 
Fax:  (+44) (0) 20 8811 4701 
 
 

Emergency Duty telph.: +44  (0) 1224 348000 
Emergency Contact Center operated by Petrofac 

 
IMO No: 5747591 
 
In addition to Seadrill Management Ltd, contact Seadrill office in region of operation. 
(Seadrill Americas Inc. – Seadrill Servicios de Petroleo Ltda, Brazil - Seadrill AME – Seadrill 
Asia – Seadrill South America – NADL Norway) 

2.5.2 The owner’s agents 
Agents are normally appointed by the company or operator, and this information is 
submitted to the Captain/OIM for each voyage/location. The Captain/OIM can appoint 
an agent if required. However, the company / operator should be consulted (if time 
permits) before appointment.  
When the drillship is calling a port and/or arrive / operate on drilling location, a list of 
telephone numbers with 24/7 contact details to be available.  
 

2.5.3 Dubai Office / Responsible for Africa & Middle East 
Seadrill Management AME Ltd. 
Arenco Building 18th floor 
Sheikh Zayed road, 
Media City, Dubai, 
P.O. Box: 487828 
Dubai, U.A.E. 
 
Tel:     (+971) (0) 4 4551300 
Fax:  (+971) (0) 4 4551307 

2.5.4 Seadrill Americas Inc. / Responsible for North America and Canada 
Seadrill Americas Inc., 
11025 Equity Drive, Suite 150, 
Houston, Texas 77041, 
USA. 
 
Tel:  (+1 713 329 1150 
Fax: (+1) 713 329 1179 
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2.5.5 Seadrill Servicios de Petroleo Ltda / Responsible for South America 
Seadrill Servicios de Petroleum LTDA, 
Avenida Republica do Chile No. 230, 21st and 22nd floors, 
Zip Code 20031-170, 
Centre – Rio de Janeiro – RJ., 
Brazil. 
 
Tel : (+55) 21 3506 2750 
Fax : (+55) 21 3506 2760 

2.5.6 NADL / Responsible for Europe 
North Atlantic Management AS, 
Finnstadveien 28, 
P.O.Box: 109, 
N-4001 Stavanger, 
Norway. 
 
Tel:   (+47) 51 30 90 00 
Fax:  (+47) 51 30 90 01   
e-mail: post@seadrill.com 

2.5.7 Seadrill Mgmt. Singapore / Responsible for Asia and Australia 
Seadrill Management  (S) Pte., Ltd, 
10 Hoe Cjiang Road,  
# 09-01 Keppel Towers, 
Singapore 089315. 
 
Tel:    (+65) 6411 5000 
Fax:   (+65) 6222 9725 
 

2.6 Panama Maritime Authority – Contact Details 
 
Department of Pollution (Departmento de Contaminacion): 
Panama Maritime Authority, 
Department of Pollution, 
Pollution Department, 
Diablo Heights, Panama. 
 
Tel:  (507) 501 – 5253/54/55 
EMAIL:  contaminacion@amp.gob.pa  
 

2.7 P&I and H&M Insurance – Contact Details 
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Gard A/S, 
Kittelsbuktveien 31, 
No-4836 Arendal, 
Norway. 
 
24 Hour Service:  +47 90 52 41 00 
Emergency:    +47 90 52 41 00 
 
Hull & Machinery:  +47 90 92 52 00  
P&I:    +47 90 52 41 00 
 
e-mail:   companymail@gard.no 
 

2.8 Deviation 
The OIM, MSL, TSL or DSL may deviate from the procedure in the event of unforeseen 
circumstances provided that: 

• Any such deviation shall be covered by a nonconformity request (NCR) 
• The request form shall be raised before the deviation is made or, in the case of 

emergency action, as soon as possible after the event 
• The Rig Manager shall be informed of any NCR 
Ref.: IMO ISM Code, 5 Master’s Responsibility and Authority 
 

3 Risk evaluation 
If this procedure is followed, together IMO MARPOL 73/78 Annex V  and MARPOL Annex 1 
rules and requirements and  Seadrill internal requirements, the risk of undesired accident 
and incident is low (Green). 
 

4 Guidelines and References 
 
MARPOL 73/78 Annex V – Regulations for the prevention of pollution by garbage 
from ships 
MARPOL Annex 1 - Regulation for the prevention of pollution by oil. 
POL-00-0004 – Environmental Polity (Seadrill) 
DIR-00-0021 Environmental Management  
Division specific procedure – Environmental Accounts 
Division specific procedure – Environmental Management 
Division specific procedure – Garbage & Waste Handling 
Rig specific procedure – SOPEP Manual 
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5 Document control and references 
American Bureau of Shipping (ABS) approved versions of the Garbage Management Plan is 
the only valid versions of the document. Paper printouts from TMS to be checked against 
Class approved version before used.  
 

5.1 Abbreviations 
ABS American Bureau of Shipping 
DIR Seadrill Directive 
DNV GL Det Norske Veritas – German Lloyd 
IFS Electronic Maintenance and Purchase System 
IMO International Maritime Organization 
MARPOL International Convention for the Prevention of Pollution 
POL Seadrill policy 
PRO Seadrill procedure 
TMS Seadrill Total Management System 
OIM Offshore Installation Manager (Captain & OIM) 
MSL Marine Section Leader (Chief Officer) 
TSL Technical Section Leader (Chief Engineer) 
DSL Drilling Section Leader 

 

5.2 Attachments 
Appendix 1 – Form of Garbage Record Book 
Appendix 2 – Record of garbage discharged 
Appendix 3 – Training records 
Appendix 4 – Definitions 
Appendix 5 – Inadequacy of port reception facilities 
Appendix 6 – Sample placards 
Garbage Policy Seadrill 
Revised MARPOL, Annex V 
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HORNBECK OFFSHORE               Safe Operations Manual 

Section Number:  5 Policy and Procedures Title: 
 

Garbage Management Plan 

Policy and Procedures 
Number: 

5.020 
Revision Number:10 Page:  1 of 15 

Prepared By: QHSE Approved By:  Chief Operating Officer Effective Date: February 
2018 

 
PURPOSE 
 
The purpose of this plan is to provide vessel Masters, officers and crew with written procedures 
for the management of shipboard garbage, wastes and recyclables as required by  MARPOL 
Annex V, 33 CFR Parts 151 and 155 and the Company’s ISO 14001 Environmental 
Management System.  
 
 
RESPONSIBILITY 
 
The Company’s policy is zero discharge of any garbage or waste overboard unless 
exceptional operational needs require it. Any plans to discharge any type of garbage or 
waste overboard must first be approved by the Vice President of Operations and be in 
accordance with the requirements of this plan. 
 
This plan applies to all vessels owned or operated by the Company in all countries and oceans, 
including vessels on international voyages. Vessels operating in countries or for customers that 
have different or more rigorous requirements than those defined in this plan, may be exempt 
from the requirements of this plan, if an alternative plan has been approved by the Vice President 
of Operations for use that meets the requirements of MARPOL Annex V and 33 CFR Parts 151 
and 155, as required. 
 
Regulation 10 (2) of MARPOL Annex V requires a Designated Person Onboard to be in charge 
of carrying out the Garbage Management Plan.  The Designated Person Onboard Company 
vessels is the vessel Master who shall ensure that the procedures in this plan are implemented 
which include: 
 
A. Display placards onboard in the appropriate language to notify the crew and other persons 

onboard of the disposal requirements prescribed in Regulations 3 and 5 of Annex V for 
garbage disposal within and outside Special Areas.  

 
B.   The management of waste and recyclable products is managed in accordance with the 

requirements of this plan. 
 
C.   The prescribed entries for each discharge operation or completed incineration is completed 

in the Garbage and EMS Record (Form HO-575). 
 
D.   The competent authority of the Government of a Party to the Convention may inspect the 

Garbage and EMS Records onboard any ship to which this regulation applies while the ship 
is in its ports or offshore terminals and may make a copy of any entry in that record, and 
may require the Master of the ship to certify that the copy is a true copy of such an entry. 
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Any copy so made, which has been certified by the Master of the vessel as a true copy of an 
entry in the vessel’s Garbage and EMS Record, shall be admissible in any judicial 
proceeding as evidence of the facts stated in the entry. The inspection of the Garbage and 
EMS Record and the taking of a certified copy by the competent authority under this 
paragraph shall be performed as expeditiously as possible without causing the ship to be 
unduly delayed. 

 
E.    Support to the Designated Person Onboard is provided by the vessel’s relief aster/ChiefMate 

and the Chief Engineer and is necessary in the collection, separation and processing of 
garbage, wastes and recyclables to ensure that the onboard procedures are carried out in 
accordance with the Garbage Management Plan.  

 
 
REFERENCE DOCUMENTS 
 
A. MARPOL 73/78 Annex V 

B. MARPOL 73/78 Annex VI Appendix IV 

C. MARPOL ANNEX V Placard 

D. 33 CFR Part 151 and Part 155 

E. Environmental Management System Manual 

F. Garbage and EMS Record (Form HO – 575) 

 

DEFINITIONS 
 
The following definitions are provided for reference when implementing the Garbage 
Management Plan: 
 
A. Cargo Residues - The remnants of any cargo which are not covered by other Annexes to the 

present Convention and which remain on the deck or in holds following loading or 
unloading, including loading and unloading excess or spillage, whether in wet or dry 
condition or entrained in wash water but does not include cargo dust remaining on the deck 
after sweeping or dust on the external surfaces of the ship. 

 
B. Cooking Oil - Any type of edible oil or animal fat used or intended to be used for the 

preparation or cooking of food, but does not include the food itself that is prepared using 
these oils. 
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C. Dishwater - The residue from the manual or automatic washing of dishes and cooking 
utensils which have been pre-cleaned to the extent that any food particles adhering to them 
would not normally interfere with the operation of automatic dishwashers. 

 
D. Domestic Waste - All types of food wastes not covered by other Annexes that are generated 

in the accommodation spaces on board the ship. Domestic waste does not include grey water. 
 

E. Food Waste - Any spoiled or unspoiled victual substances such as fruits, vegetables, dairy 
products, poultry, meat products, food scraps, food particles, and all other materials 
contaminated by such wastes generated onboard the vessel, principally in the galley and 
dining areas.  

 
F. Garbage - All kinds of food wastes, domestic wastes and operational wastes, all plastics, 

cargo residues, incinerator ashes, cooking oil, fishing gear, and animal carcasses generated 
during the normal operation of the ship and liable to be disposed of continuously or 
periodically except those substances which are defined or listed in other Annexes to the 
present Convention. Garbage does not include fresh fish and parts thereof generated as a 
result of fishing activities undertaken during the voyage, or as a result of aquaculture 
activities which involve the transport of fish including shellfish for placement in the 
aquaculture facility and the transport of harvested fish including shellfish from such facilities 
to shore for processing. 

 
G. Grey Water - Drainage from dishwater, shower, laundry, bath and washbasin drains. It does 

not include drainage from toilets, urinals, hospitals and animal spaces, as defined in 
regulation 1.3 of MARPOL Annex IV (sewage), and it does not include drainage from cargo 
spaces. Grey water is not considered garbage in the context of Annex V. 

 
H. Incinerator Ashes - Ash and clinkers resulting from shipboard incinerators used for the 

incineration of garbage. 
 
I. Plastic – A solid material which contains, as an essential ingredient, one or more higher 

molecular mass polymers and which is formed (shaped) during either manufacture of the 
polymer or the fabrication into a finished product by heat and/or pressure. Plastics have 
material properties ranging from hard and brittle to soft and elastic. Plastics are used for a 
variety of marine purposes including, but not limited to, packaging (vapor-proof barriers, 
bottles, containers, liners), ship construction (fiberglass and laminated structures, siding, 
piping, insulation, flooring, carpets, fabrics, paints and finishes, adhesives, electrical and 
electronic components), disposable eating utensils, cups, bags, sheeting, floats, fishing nets, 
strapping bands, rope and line.  

 
J. Operational Wastes  - All solid wastes (including slurries) not covered by other Annexes of 

MARPOL that are collected on board during normal maintenance or operations of a ship, or 
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used for cargo stowage and handling. Operational wastes also include cleaning agents and 
additives contained in cargo hold and external wash water. Operational wastes does not 
include grey water, bilge water, or other similar discharges essential to the operation of a 
ship. 

 
K. E-Waste- Forms of e-waste may be electronic cards, gadgets, instruments, equipment, 

computers, printer cartridges, etc. 
 
 

DESCRIPTION OF POLICY/PROCEDURE 
 
This Garbage Management Plan provides written procedures for minimizing, collecting, storing, 
processing, and disposing of ship-generated garbage, including the use of the equipment onboard.  The 
Plan is in accordance with the guidelines developed by the International Maritime Organization and 
written in the working language of the crew. 

A. MINIMIZING shipboard generated garbage – Environmental Management System 
 

1. The Company’s EMS provides a mechanism for environmental management throughout 
all areas and departments. The EMS is designed to cover environmental aspects which a 
shore base facility and vessel can control and directly manage or that can be influenced. 
 

2. The Company’s Management Review Committee has developed objectives and targets 
for each significant environmental aspect. These objectives and targets define: 

 
a) The performance objectives (investigate/study, control/maintain or improve) for each 

significant environmental aspect; 
 
b) The specific, quantified targets which define those performance objectives; and 
 
c) The planned deadlines for achievement of those targets. 

 
3. Objectives and targets are developed considering significant environmental aspects, 

technology options and financial, operational and business plans, and the views of 
interested parties.  

 
4. The QHSE department establishes Implementation Plans as a means for achieving EMS 

objectives and targets. These Plans define the principle actions to be taken, those 
responsible for undertaking those actions and the scheduled times for their 
implementation. The Implementation Plans can be found in Appendix A of the EMS 
manual. 
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B. COLLECTING shipboard generated garbage 
 

Procedures for collecting garbage and waste are based on consideration of what can and 
cannot be discarded overboard and what materials can be recycled as part of the Company’s 
EMS Implementation Plans. This plan describes and defines three (3) categories of 
segregated wastes and six (6) categories of recyclable materials. Each category of waste and 
recyclable is discarded into a distinctly marked receptacle and will be used to sort garbage as 
it is generated. Receptacles for each category are to be clearly marked and distinguished by 
color (i.e. a piece of colored tape) and location. These receptacles are provided in appropriate 
spaces throughout the ship. Crew members and other persons onboard are advised of what 
garbage should or should not be discarded in them. Crew responsibilities should be assigned 
for collection or emptying of these receptacles and taking garbage to the appropriate 
processing or storage location. Table 1 defines and describes the categories and receptacles 
used for the collection of wastes and recyclables.  

 
Table 1 – Vessel Garbage and Recyclable Collection Receptacle Descriptions 

 
Garbage/Waste or 
Recyclable Description 

Color 
Code 

Receptacle 
Type Location(s) 

Plastics and Plastics 
mixed with Non-Plastic 
Garbage 

Red Steel Container Bridge, Engineering 
spaces and Galley/Mess 

Food Wastes Green 
Plastic or Steel 
Covered 
Container 

Galley / Mess 

Mixed Garbage Blue Steel Container 

Bridge, Engineering 
spaces and Galley/Mess, 
Crew Lounges and State 
Rooms 

Used Batteries and Cell 
Phones Orange Steel Container Flammable Storage 

Locker 

Printer Toner Cartridges Purple Steel Container Flammable Storage 
Locker 

Oil Filters Grey Steel Drum Main Deck 

Oily Rags and Absorbent 
Pads Brown Steel Covered 

Container 
Engineering Spaces and 
Main Deck 

Used Lubrication Oil Black Internal Tanks 
or Steel Drums 

Vessel Internal Tank or 
on Main Deck 
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Used Cooking Oil Yellow Original 
Containers Galley / Mess 

 
*Note – Other receptacles and locations may be used based on operational requirements, 
accepted practices and specific vessel needs. Any deviation from this plan must be 
approved by the vessel’s Operations Manager. 
 

C. PROCESSING shipboard generated garbage 
 

The methods that may be used by Company vessels to process waste and recyclable materials 
is dependent on factors such as the type of vessel, area of operation, and size of the crew. All 
vessels should review the requirements of individual Port States, port facilities, customers 
and waste disposal vendors to ensure that their requirements are integrated into the 
procedures described in this plan. 
 
Vessels may be equipped with incinerators, compactors, comminuters or other devices for 
shipboard garbage processing. Each vessel Master will assign appropriate members of the 
crew for operating this equipment on a schedule commensurate with ship needs. The vessel 
Master will provide written instructions for the operation of any equipment required to be 
used in the fulfillment of their assigned duties under this plan. 

 
1. Compactors – Makes garbage easier to store and transfer to port reception facilities. 

 
2. Comminuters – Ships operating offshore are encouraged to install and use comminutors to 

grind food wastes to a particle size capable of passing through a screen with openings no 
larger than 25 millimeters.  

 
3. Incinerators – Approved marine incinerators are predominately designed for intermittent 

operation, hand fired and fed by hand.  
 

Only vessels with Company installed IMO/USCG approved marine incinerators may 
burn waste materials in accordance with MARPOL Annex V and Annex VI Appendix 
IV. An open drum or barrel is not an approved marine incinerator and is prohibited 
from being used on any Company vessel. 
 
The ash from the combustion of plastic products is not to be discharged into the sea. All 
ashes from plastics should be retained onboard and discharged at port reception 
facilities.  
 
Additionally, special rules on incineration may be established by authorities in some 
operating areas and sensitive environmental areas.  Prior to using an approved incinerator, 
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when in transit through potentially environmental sensitive areas or in a new operating 
area, permission is required from the vessel Operations Coordinator. The Operations 
Coordinator may be required to seek permission from the Port Authority or other regulatory 
body concerned. The use of shipboard garbage incinerators in ports in or near urban areas 
is prohibited by the Company as their use will add to air pollution in these areas.  
 

D. STORING shipboard generated garbage 
 

Garbage collection from various areas throughout the ship should be delivered to designated 
processing or storage locations. Garbage should be stored in a manner which avoids health 
and safety hazards. Separate cans, drums, boxes, bags or other containers should be used for 
short-term storage. 
 
All processed and unprocessed garbage which must be stored for any length of time should 
be in tight, securely covered containers or large heavy duty bags. Food wastes and associated 
garbage which are returned to port and which may carry disease or pests should be kept 
separate from garbage which does not contain such food wastes. Both types of garbage 
should be in separate, clearly marked containers to avoid incorrect disposal and treatment on 
land. 
 

E. DISPOSING shipboard generated garbage 
 

The Company’s policy is zero discharge of any garbage or waste overboard unless 
exceptional operational needs require it. Any plans to discharge any type of garbage or 
waste into the ocean must first be approved by the Vice President of Operations and be 
in accordance with the requirements of this plan.  

1.   Discharge of Garbage - Placard 

The placard shall be prominently displayed in the navigational bridge, galley (or mess hall), 
and engine control room. 

Under the Regulations of MARPOL 73/78 Annex V, the discharge of garbage into the sea 
is prohibited or restricted as defined in table 2 which is shown on the next page: 
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SUMMARY TABLE 2 OF RESTRICTIONS TO THE DISCHARGE OF GARBAGE 
INTO THE SEA UNDER REGULATIONS 4, 5 AND 6 OF MARPOL ANNEX V 

 

 
 
 

Garbage type (1) 

All ships except platforms (4) Offshore platforms located 
more than 12 nm from 

nearest land and ships when 
alongside or within 

500 metres of such platform 
(4) Regulation 5 

 
Outside special areas 

Regulation 4 
(Distances are from the 

nearest land) 

Within special areas 
Regulation 6 

(Distances are from 
nearest land or 
nearest ice-shelf) 

Food waste comminuted or 
ground (2) 

>3 nm, en route and as far 
as practicable 

>12 nm, en route and as far 
as practicable (3) 

  

Discharge permitted 

Food waste not comminuted 
or ground 

>12 nm, en route and as far 
as practicable Discharge prohibited Discharge prohibited 

Cargo residues (5,6) not 
contained in wash water 

 
> 12 nm, en route and as 

far as practicable 

 
Discharge prohibited 

 
Discharge prohibited 

Cargo residues (5,6) 
contained in wash water 

> 12 nm, en route and as 
far as practicable (subject 
to conditions in regulation 

6.1.2) 

Cleaning agents and additives 
(6) contained in cargo hold 

wash water 

 
Discharge permitted 

> 12 nm, en route and as 
far as practicable (subject 
to conditions in regulation 

6.1.2) 

 
Discharge prohibited 

Cleaning agents and additives 
(6) in deck and external 

surfaces wash water 

 
Discharge permitted 

 
Discharge permitted 

 
Discharge prohibited 

Animal Carcasses (should be 
split or otherwise treated to 

ensure the carcasses will sink 
immediately) 

Must be en route and as far 
from the nearest land as 

possible. Should be 
>100 nm and maximum 

water depth 

 
Discharge prohibited 

 
Discharge prohibited 

All other garbage including 
plastics, synthetic ropes, 

fishing gear, plastic garbage 
bags, incinerator ashes, 

clinkers, cooking oil, floating 
dunnage, lining and packing 
materials, paper, rags, glass, 
metal, bottles, crockery and 

similar refuse 

 
Discharge prohibited 

 
Discharge prohibited 

 
Discharge prohibited 
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a) When garbage is mixed with or contaminated by other harmful substances prohibited 
from discharge or having different discharge requirements, the more stringent 
requirements shall apply. 

 
b)  Comminuted or ground food wastes must be able to pass through a screen with mesh no 

larger than 25 mm. 
 
c) Offshore platforms located 12 nm from nearest land and associated ships include all 

fixed or floating platforms engaged in exploration or exploitation or associated 
processing of seabed mineral resources, and all ships alongside or within 500 m of 
such platforms. 

 
(d)  Cargo residues means only those cargo residues that cannot be recovered using 

commonly available methods for unloading. 
 
(e)  These substances must not be harmful to the marine environment. 

 

2.  Discharge of Garbage outside of Special Areas 
 

Special Areas included are the Mediterranean Sea area, the Baltic Sea area, the Black 
Sea area, the Red Sea area, the Persian Gulf area, the North Sea area, the Antarctic area, 
and the Wider Caribbean Region including the Gulf of Mexico and the Caribbean Sea. 

 
a) Discharge of the following garbage into the sea outside special areas shall only be 

permitted while the ship is en route and as far as practicable from the nearest land, but 
in any case not less than:  
i) 3 nautical miles from the nearest land for food wastes which have been passed 

through a comminuter or grinder.  Such comminuted or ground food wastes shall 
be capable of passing through a screen with openings no greater than 25 mm. 

ii) 12 nautical miles from the nearest land for food wastes that have not been treated in 
accordance with subparagraph i) above. 

iii) 12 nautical miles from the nearest land for cargo residues that cannot be recovered 
using commonly available methods for unloading.  These cargo residues shall not 
contain any substances classified as harmful to the marine environment, in 
accordance with the criteria set out in appendix I of MARPOL Annex V. 

b) Cleaning agents or additives contained in cargo hold, deck and external surfaces wash 
water may be discharged into the sea, but these substances must not be harmful to the 
marine environment, taking into account guidelines developed by the Organization. 
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c) Solid bulk cargoes as defined in SOLAS VI/1-1.2 other than grain, shall be classified in 
accordance with appendix I of MARPOL Annex V, and declared by the shipper as 
whether or not they are harmful to the marine environment. 

 

3. Discharge of Garbage within Special Areas 
 

Special Areas included are the Mediterranean Sea area, the Baltic Sea area, the Black Sea 
area, the Red Sea area, the Persian Gulf area, the North Sea area, the Antarctic area, and the 
Wider Caribbean region including the Gulf of Mexico and the Caribbean Sea. 
 
a) Discharge of the following garbage into the sea within special areas shall only be 

permitted while the ship is en route and as follows: 
 

i) Discharge into the sea of food wastes as far as practicable from the nearest land, but 
not less than 12 nautical miles from the nearest land or the nearest ice shelf. Food 
wastes shall be comminuted or ground and shall be capable of passing through a 
screen with openings no greater than 25 mm.  Food wastes shall not be 
contaminated by any other garbage type.   

ii) Discharge of cargo residues that cannot be recovered using commonly available 
methods for unloading, where all the following conditions are satisfied: 
- Cargo residues, cleaning agents or additives, contained in hold washing water 

do not include any substances classified as harmful to the marine environment, 
taking into account guidelines developed by the Organization 

 
- Solid bulk cargoes as defined in SOLAS VI/1-1.2, other than grain, shall be 

classified in accordance with appendix I of MARPOL Annex V, and declared 
by the shipper as to whether or not they are harmful to the marine environment  

 
- Cleaning agents or additives contained in deck and external surfaces wash water 

may be discharged into the sea, but only if these substances are not harmful to 
the marine environment 

 
- Both the port of departure and the next port of destination are within the special 

area and the ship will not transit outside the special area between those ports; 
 

- No adequate reception facilities are available at those ports taking into account 
guidelines developed by the Organization; and 

 
- Where the five conditions listed directly above have been fulfilled, discharge of 

cargo hold washing water containing residues shall be made as far as practicable 
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from the nearest land or the nearest ice shelf and not less than 12 nautical miles 
from the nearest land or the nearest ice shelf. 

 
b) Cleaning agents or additives contained in deck and external surfaces wash water may 

be discharged into the sea, but only if these substances are not harmful to the marine 
environment, taking into account guidelines developed by the IMO 

c) When garbage is mixed with or contaminated by other substances prohibited from 
discharge or having different discharge requirements, the more stringent requirements 
shall apply. 

d) The following rules (in addition to the rules in paragraph 1 of this regulation) apply with 
respect to the Antarctic area: 

 
i) Each Party at whose ports ships depart en route to or arrive from the Antarctic area 

undertakes to ensure that as soon as practicable, adequate facilities are provided for 
the reception of all garbage from all ships, without causing undue delay, and 
according to the needs of the ships using them. 

ii) Each Party shall ensure that all ships entitled to fly its flag, before entering the 
Antarctic area, have sufficient capacity on board for the retention of all garbage, 
while operating in the area and have concluded arrangements to discharge such 
garbage at a reception facility after leaving the area. 

 

4.  Disposal of Waste Oil 
 

a) Waste oil must be pumped into a holding tank for later transfer to a receptacle provided 
by an authorized shore side disposal facility. No waste oil may be placed in the water, 
on shore, in a trash dumpster, or in any receptacle that is not provided specifically for 
oily waste. The Company specifically prohibits the placement of waste oil in open 
containers, , in drip pans, in vessel voids that are not tanks, or any area that is not 
designated specifically for the collection of waste oil. 

 
b) For vessels so fitted, such as certain OSVs, waste oil may be blended with the vessel’s 

service fuel and consumed as engine fuel.  
 
c) Oily waste, including rags, bilge residue, old engine parts, oily wood, etc., must be 

disposed of as if it is waste oil. Oily waste must be transferred to a facility that is 
equipped to handle the product and knowingly accepts the responsibility for safely and 
lawfully disposing of the waste material. 
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d) Vessel crews must record the time, date and location where all waste oil is disposed of 
and the approximate material quantity in the Garbage and EMS Record, Oil Record 
Book and Engineer’s Rough Log as appropriate. 

 

5.  Disposal of Bilge Slops 
 

a) When handling oily bilge mixtures do not pump or pour bilges that contain oil or oily 
mixtures overboard. Retain oily mixtures in the vessel’s bilge or in the oily bilge 
holding tank. Unless the vessel is fitted with an approved and operational oily water 
separator, bilges or holding tanks will only be stripped out at an approved shipyard, 
stripping facility or by a disposal contractor designated by the Company’s Operations 
department. 

 
b) Only a qualified person shall conduct a transfer of oil from or to the vessel to ensure a 

pollution free operation.  
 

c) When pumping bilges ashore, establish a transfer procedure equivalent to that of a fuel 
transfer and observe the following requirements: 

 
1) Ensure that the transfer system has an acceptable shore connection; 
 
2) Properly align the transfer system; 
 
3) Ensure connections are satisfactory and couplings are secure; 
 
4) Remain on site while the transfer is in progress; and 
 
5) Stop transfer operations when an unsafe condition exists or when a spill occurs.  

 
d) Each ship (26 feet or greater) must have a placard of at least 5 by 8 inches, made of 

durable material fixed in a conspicuous place in each machinery space, or at the bilge 
and ballast pump control station, stating the information contained in 33 CFR 155.450. 

 
e) Vessel crews must record the time, date and location where all bilge slops are disposed 

of and the approximate material quantity in the Garbage and EMS Record, Oil Record 
Book and Engineer’s Rough Log as appropriate. 
 

6.  Disposal of Used Filters 
 

a) All used filters should be drained for at least 72 hours and then placed in a D.O.T. 
disposal drum. No used filters shall ever be disposed of overboard. 

Page 77 of 80



HORNBECK OFFSHORE               Safe Operations Manual 

Section Number:  5 Policy and Procedures Title: 
 

Garbage Management Plan 

Policy and Procedures 
Number: 

5.020 
Revision Number:10 Page:  13 of 15 

Prepared By: QHSE Approved By:  Chief Operating Officer Effective Date: February 
2018 

 
b) When the disposal drum is full, the Master shall arrange for the disposal of the drum 

and subsequent replacement (empty drum), by an approved disposal contractor, through 
the Operations Manager/Operations Coordinator. 

 
c) Do not place anything else in the disposal drums for disposal such as possible 

hazardous waste paint (all phases), thinner, solvents, etc. If you have any questions, 
contact the Operations Manager/Operations Coordinator or Purchasing Manager. 

 
d) If your vessel does not have a disposal drum or access to one at your normal operating 

dock, place the used, drained filters in heavy duty trash bags and send to the office for 
proper disposal via a Company representative. A waste management company shall be 
contacted to pick up the filters from the office and dispose of them properly. 

 
e) Vessel crews must record the time, date and location where all used filters are disposed 

of and the approximate material quantity in the Garbage and EMS Record, Oil Record 
Book and Engineer’s Rough Log as appropriate. 

 
 
 

F.  RECORD KEEPING 
 

1. Entries shall be promptly recorded for each discharge into the sea, to a reception facility or 
completed incineration using the Garbage and EMS Record (Form HO -575), and signed 
for on the date of the discharge or incineration by the officer in charge. The following 
categories will be used to record  each discharge: 

 
2. Entries in the Garbage and EMS Record (Form HO-575) shall be made on each of the 

following occasions:  
 

a) When Food or Cargo Residue is discharged into the sea: 
 

1) Date and time of discharge; 
 

Garbage Categories: F: Operational Wastes 
A:  Plastic G: Animal Carcasses 
B: Food Wastes H: Fishing Gear 
C: Domestic Wastes (paper products, rags, glass, etc.) I: E-Wastes 
D: Cooking Oil J: Cargo Residues (non-HME) 

E: Incinerator Ash (except from plastic products K: Cargo Residues (HME) 
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2) Position of the ship (latitude and longitude) and distance from nearest point of land 
(Note – for cargo residue discharges, include discharge start and stop positions); 
 

3) Category of garbage discharged; 
 

4) Estimated amount discharged for each category in m3; and 
 

5) Signature of the officer in charge of the operation. 
 

b) When waste/garbage or recyclables are discharged to reception facilities ashore or to 
other ships: 

 
1) Date and time of discharge; 

2) Name of Port, facility, company or name of ship; 

3) Category of garbage discharged; 

4) Estimated amount discharged for each category in m3; and 

5) Signature of the officer in charge of the operation. 

 
c) When garbage is incinerated: 

 
1) Date and time of start and stop of incineration; 

2) Position of the ship (longitude and latitude) and distance from the nearest point of 
land; 
 

3) Category of garbage incinerated; 

4) Estimated amount incinerated in m3; and 

5) Signature of the officer in charge of the operation. 

 
3. Each discharge operation or completed incineration shall be recorded on Company form 

HO-575 (Garbage and EMS Record) and signed for on the date of the discharge or 
incineration by the officer in charge.  The original completed form HO-575 shall be 
retained on board the vessel in a binder designated as the “Garbage Record Book.” Each 
completed page of the Garbage Record Book shall be signed by the Master of the ship.  
The entries in the Garbage Record Book shall be at least in English, French or Spanish. 
Where the entries are also made in an official language of the State whose flag the ship is 
entitled to fly, these entries shall prevail in case of a dispute or discrepancy. 

 
4. In the event of any discharge or accidental loss referred to in regulation 7 of Annex V, an 

entry shall be made in the Garbage and EMS Record (Form HO-575) and retained in the 
Garbage Record Book of the location, circumstances of, and the reasons for the discharge 
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or loss, detailing the items discharged or lost and the reasonable precautions taken to 
prevent or minimize such discharge or accidental loss. 
 

5. Applicable to international voyages, the responsibility for classifying and declaring, 
whether a solid bulk cargo is hazardous to the marine environment (HME) or non-
hazardous to the marine environment (non-HME), lies with the shipper (MARPOL V/4.3) 

 
6. The Master should obtain from the operator of port reception facility, other company, or 

from the Master of the ship receiving the garbage, a receipt or certificate specifying the 
estimated amount of garbage transferred. The receipt or certificate must be kept onboard 
the ship with the Garbage and EMS Record for three years. 

 
7. The Garbage Record Book shall be kept on board the ship and in such a place as to be 

readily available for inspection at all reasonable times.  This document shall be preserved 
for a period of three years from the date of the last entry made in it.  On any vessel which 
has maintained a separate, pre-printed Garbage Record Book, that book shall be retained on 
board until the three year retention period for the entries in that book has expired.  

 
8. Copies of the Garbage and EMS Record (Form HO-575) shall be forwarded to the QHSSE 

department by the 5th of every month for the previous month.  All original Garbage and 
EMS Records must be kept onboard for a period of 3 years.  

 
 

QUALITY RECORDS 
 

All original records must be maintained onboard for a period of three years and then sent to the 
QHSE department in Covington to be archived. 
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1.0 Introduction 
Bahamas Offshore Petroleum Limited (“Bahamas Petroleum Company”, “BPC”, or “the 

Company”), a wholly-owned Bahamian subsidiary of Bahamas Petroleum Company Plc, signed 

License Agreements with the Commonwealth of The Bahamas for the Bain, Cooper, Donaldson 

and Eneas Blocks (collectively known as the “Southern Licences”) on 26 April 2007 to explore 

for oil and gas resources offshore The Bahamas.  As required in the License Agreements (and 

subsequent extensions), BPC must drill at least one exploration well by the end of 2020 and is 

implementing the BPC 2020 Exploration Drilling Campaign.  

 

In support of responsible offshore exploration, BPC continues to conduct stakeholder engagement 

activities and events but seeks to more formalized this program through the development of this 

document in advance of drilling. Acorn International LLC, an environmental and social risk 

management consultancy based in the United States, was hired by BPC to advise on and contribute 

to the initial generation of its Environmental Impact Assessment (EIA) in 2011 and continues to 

be engaged in its update as part of the BPC Environmental Authorisation in 2019/20 in supporting 

this regulatory approval process. Acorn International has subcontracted SEV Consulting Group 

(“SEV”) to support these efforts, and requested SEV conduct further stakeholder identification, 

mapping and engagement planning. 

 

The Government of The Bahamas - specifically the Ministry of Housing and the Environment – 

has stated they will advise BPC on how the formal Public Consultation process will be conducted. 

Any efforts by BPC in the meantime to consult with and inform the public ahead of any formal 

notification from government as to the specific requirements for Public Consultation is entirely 

voluntary. 

 

1.1 Purpose of Document 

This Stakeholder Engagement Plan (SEP) is intended to serve as a tool to more formally structure 

the ongoing BPC’s stakeholder engagement activities related to oil exploration in The Bahamas 

and specifically the BPC 2020 Exploration Drilling Campaign. 

 

The purpose of this document is to: 

 Define consultation objectives 

 Increase efficiency by defining stakeholder engagement and disclosure 

 Define how stakeholder engagement will be documented and tracked 

 Offer and promote a process for stakeholder concerns to be formally registered 

 Identify formal requirements for consultation 

 

The SEP draws on good international industry practice (GIIP), including guidance documents of 

International Finance Corporation (“IFC”), IPIECA, and other groups.  The SEP is intended for 

internal use by the project team to drive and manage strategic stakeholder engagement throughout 

the lifetime of the project. The SEP is a “live” document that will be updated as needed, to 
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incorporate lessons learned, new findings from research and other activities, and to accommodate 

changing engagement strategies. 
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2.0 Background 
 

2.1 Project Description 

Bahamas Petroleum Company plans to drill at least one exploration wells during the 2020 

Exploration Drilling Campaign at location B-North (as shown in Figure 1). Drilling of the first 

well is expected to begin in March 2020 and continue for approximately 60 days. This well will 

be named Perseverance #1.  

 

Figure 1: Location of Concession Areas and Potential Drilling Locations 
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2.2. Regulatory Requirements 

There is currently no legislation governing stakeholder engagement in The Bahamas. A summary 

of legislation that could potentially have engagement requirements include: 

 2010 Planning and Subdivision Act – Section 14(3)(d) states that the Minister may make 

regulations providing for “the procedures for public participation in the Environmental 

Impact Statement process”. These regulations have not been developed. Various 

applications under the Act require public hearings, including site plan application. 

 2016 Petroleum (Offshore Environmental Protection and Pollution Control) 

Regulations – PART I Section 5 of the Regulations requires “the Minister shall satisfy 

himself that the operations of the holder of an instrument shall satisfy the requirements of” 

a number of government departments, agencies and the “other persons whose 

interests….are likey to be affected by the operation”.  

 2017 Freedom of Information Act – Section 2 of the Act refers to ‘public interest’ as 

including things that may “promote greater public understanding of the processes or 

decisions of public authorities, facilitate public participation in decision making of the 

Government, and reveal information relating to the health and safety of the public or the 

quality of the environment or heritage sites or measures to protect any of those matters”. 

This Act has not yet come into force. 

 2019 Ministry of the Environment Bill – Functions of the Ministry detailed under section 

4 include “to provide and disseminate information and services designed to promote 

environmental policies, including environmental education and mechanisms for promoting 

effective public participation in environmental planning”. This Bill has not yet been 

enacted, but is presently in process through the Houses of Parliament. 

 2019 Environmental Planning and Protection Bill – Functions of the Department of 

Environmental Planning and Protection under section 6 include “foster collaboration and 

communication amongst government agencies and relevant stakeholder regarding 

environmental planning and protection”. Another function of the Department is to “develop 

and implement a protocol for public consultation and formal communication of 

environmental information”. Section 44(3)(b) of the Bill also notes that where the Director 

of the Department of Environmental Planning and Protection has received information 

from an individual that claims the information should be treated as a trade secret or 

confidential business information, the Director “shall treat such information as confidential 

unless…the Director determines that the public interest in disclosing the information 

clearly outweighs any prejudice to the person who has supplied the information to the 

Director, and the Director provided such person with a reasonable opportunity to contest 

such determination prior to any public disclosure of the information”.  This Bill has not yet 

been enacted, but is presently in process through the Houses of Parliament. 

 

2.3 Non-Technical Risks 

Stakeholder-related issues pose a number of non-technical risks to BPC’s activities in The 

Bahamas. There is a possibility that the project may be impacted if the Government receives 

significant pressure from various stakeholders, such as non-governmental organizations (NGO) 
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and the general public if the limited scope (duration and areal extent) of the 2020 activities is not 

adequately explained or if they do not fully understand or appreciate the enormous potential 

revenue benefits a successful development may bring to the economy and thus financial resources 

of the nation.  

 

While stakeholder interests regarding oil exploration activities vary, inadequate or inappropriate 

engagement could result in the following: 

 National and international NGOs lobby against exploration and seek to enlist stakeholders 

nationally and internationally against such activities. 

 Stakeholders learn of project activities from sources other than the Government of The 

Bahamas and BPC and conclude that exploration and potential future production is counter 

to their interests. As a result, groups lobby against these activities, and bring unwanted 

attention or complexity to the project.   

 Local communities are unaware of project activities.  When such activities begin (i.e., work 

crews arrive, unannounced), communities may be surprised and feel their role as ‘local 

partner’ is diminished.  Community future willingness to act as partners could be eroded. 

 Local communities conclude that exploration-related activities present a lever towards 

obtaining other interests.  They might use the opportunity to stage protests and attempt to 

block exploration activities, as a means to lobby for fulfillment of election promises (e.g. 

social services, improved infrastructure, investment in development to create jobs). 

 Stakeholders at all levels may have unrealistic and growing expectations regarding the 

enormous potential project outcomes, including new revenue (and allocations), resources 

to be made available, employment opportunities, social investment programs, 

environmental impacts, and the like. There have been positions put forward in the media 

by local groups that any natural resources (including oil) should be vested in the people 

with establishment of a sovereign wealth fund so that all would benefit from utilization of 

such resources regardless of the legitimate and licensed activities of the Company. 
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3.0 Stakeholder Identification and Analysis 
Members of the Acorn International and SEV Consulting Group team have conducted stakeholder 

identification and analysis based on (1) desktop research and (2) team member knowledge of 

stakeholders. The objectives were to: 

1. Prioritize stakeholders by assessing each stakeholder or group of stakeholders’ interest in 

the project, influence of the project and attitude towards the project; 

2. Define engagement actions for each priority stakeholder. 

 

3.1 Existing Stakeholder Engagement 
It is important to understand that whilst this Stakeholder Engagement Plan formalizes a process of 

engagement, a considerable body of work, contact and engagement already has occurred or exists to be 

built upon.  The extent of the existing shareholder engagement register is shown as Appendix C.  Further 

engagement and focus should be driven by the priorities establish in this Plan. 

 

3.2 Stakeholder Identification 
 

Anticipated priority stakeholders that could potentially be interested in or able to influence BPC’s 

project activities are shown in Error! Reference source not found. and a full stakeholder list is p

rovided in the Stakeholder Register (see attached Excel spreadsheet as Appendix A). 

Table 1:  Priority Stakeholders 

Stakeholder Type Stakeholder 

Government Ministry of Agriculture and Marine Resources 

Ministry of Environment and Housing 

Bahamas Maritime Authority 

Ministry of Financial Services, Trade and Industry and Immigration 

Ministry of Tourism and Aviation 

Bahamas Environment Science and Technology (BEST) 

Commission 

Department of Marine Resources (DMR) 

Department of Lands and Surveys 

Port Department 

Royal Bahamas Defense Force 
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 Andros Local Government District Councils (North, Central, 

Mangrove Cay and South) 

Media 

 

Newspaper - Nassau Guardian 

Newspaper - Tribune 

Newspaper – The Bahama Journal 

TV News - Our News  

TV News - Eyewitness News 

TV News - ZNS  

Guardian Radio 96.9 

Environmental 

NGOs 

 

Andros Conservancy & Trust (ANCAT) 

The Bahamas National Trust (BNT) 

Bahamas Reef Environment Educational Foundation (BREEF) 

reEarth 

Save the Bays 

The Nature Conservancy 

Private Sector Bahamas Commercial Fishers Alliance (BCFA) 

Bahamas Fly Fishing Industry Association (BFFIA) 

Small Hope Bay 

Bahamas Marine Exporters Association (BMEA) 

 

3.3 Stakeholder Mapping 

The stakeholders identified in the Register are analyzed utilizing a stakeholder map (See attached 

Excel spreadsheet as Appendix B). The stakeholder map defines: 

 Priority ranking 

 Interest in activities 

 Influence over activities 

 Attitude about activities 

 Stakeholder group 

 Stakeholder type 

 Location 

 Relevance 
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 Engagement objectives 

 Action 

The criteria used to analyze stakeholders are shown in Table 2. 

 

Table 2: Criteria for Stakeholder Analysis 

Stakeholder Mapping Criteria 

Criteria Detailed description Points 

Interest 

Criteria Interest in 

Project 

Stakeholder has an interest in (i) the execution of project activities, or (ii) the project’s 

potential environmental, social, economic, cultural impacts, or (iii) the substantial 

potential revenue benefits a successful project may provide to an already stressed 

domestic economy 

1 

Geography 

The location of the stakeholder or its activities are within the Study Area (Project Team 

needs to define this based on ESIA, baseline studies and other background 

information) 

1 

Issues and 

Topics 

Stakeholder addresses the region’s key social, economic, cultural or environmental 

issues and topics, which may include (to be refined through desktop research): 

1 

- Tourism 

- Education 

- Artisanal, commercial and recreational fishing 

- Sensitive ecosystems 

- Workforce development 

- Human rights 

- Vulnerable groups, including women, children, elderly, ethnic groups, etc. 

- Economy, increased revenues 

Influence 

Criteria 
Hard 

influence  

Has a legal and/or documented commitment - regulatory, contractual, etc. – to the 

stakeholder  

1 

Soft 

influence  

Building positive relations with the stakeholder could be beneficial over the short or 

long term. Or, the stakeholder has experience or past success leading successful 

media campaigns that delay or inhibit large industrial/development/commercial 

projects or rallying community support for its causes.  

1 

Networks The stakeholder is well networked with relevant: 1 
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Stakeholder Mapping Criteria 

Criteria Detailed description Points 

- NGOs, community-led groups  

- key government entities 

- media 

- other well-recognized stakeholder groups  

 

Taking into consideration the above criteria, points were assigned points to each stakeholder on a 

scale of one (low) to three (high) for the level of interest and the level of influence. 

The interest and influence points are then added together to produce the relative stakeholder 

ranking.  A six (6) indicates a relatively high priority, and a two (2) indicates a relatively low 

priority.  
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4.0 Stakeholder Engagement 

4.1 Strategic Objectives 

The team has defined a number of strategic objectives to guide stakeholder engagement. These 

include: 

 Leverage government relationships to help inform and engage other stakeholders  

 Focus engagement efforts on government authorities related to the project (e.g. those with 

jurisdiction over the marine environment) and environmental NGOs  

 Carefully manage publicity, perceptions and expectations regarding oil exploration and 

continue building company image as responsible energy partner  

 Ensure public engagement is respectful and calm 

 Support government with quick responses to any questions supported by data and/or 

reports 

 Manage expectations (e.g. job creation, benefits to the Bahamian economy) 

 Respond to external criticism quickly and in a professional manner supported by facts 

 

4.2 Engagement Objectives 

A number of engagement objectives are recommended specific to stakeholder groups. These are 

detailed below in Table 3. 

Table 3: Stakeholder Engagement Objectives 

Stakeholder Group Engagement Objectives 

National Government  Maintain environmental compliance and coordinate 

inspections                                       

 Ensure any concerns are identified and addressed early 

 Revenue impacts to economy 

Local Government  Maintain good standing in community 

 Disseminate key information to stakeholders 

 Maximize local hiring  

 Support to Government in resolving any grievances      

 Learn about their interests and needs 

National Environmental 

NGOs 

 Ensure any concerns are identified and addressed early 

Local Communities  Ensure any concerns are identified and resolved early 

 Maintain relationships to avoid potential land access 

concerns  

 Maintain good standing in community 

 Disseminate key information to stakeholders 
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Stakeholder Group Engagement Objectives 

 Receive and address complaints in a timely manner 

 Identify key trickle-down benefits to local economy 

Academia  Respond to queries and engage to obtain baseline 

information for later exploration activities 

Media  Track their interest in the project            

 Disclose relevant information  

Private Sector – 

Fishing/Tourism 

 Understand existing use of area of interest and 

identify/mitigate any potential risks 

 

4.3 Engagement Activities 

Based on the results of stakeholder identification and mapping, a variety of approaches can and 

will be utilized to strategically inform and consult with stakeholders. Methods for engagement 

that may be used include: 

 Email communications with stakeholders for the purpose of inviting them to attend 

meetings, providing informational documents, and/or requesting feedback and input. 

 Social media Company maintains website, Twitter and Facebook accounts and has an 

information hotline  

 Written communications with Government agencies as many still rely on 

documenting invitations, documents and the like in their registry systems. 

 Phone conversations will be used to arrange meetings and/or will be used in lieu of 

face-to-face meetings.  

 In-person meetings will be held with priority stakeholders who may have a strong 

interest in the project, ability to influence the project, and/or could provide pertinent 

social baseline data for the study.  

 Public consultation meetings (“town hall meeting” style) will be held with 

communities and other stakeholders to inform the public and respond to questions, as 

required by the government  

 Public consultation (“Questionaire” style) Surveys conducted via telephone polling 

from a set series of questions to establish public opinion by gendre, age, income etc. 

(See Appendix E for Questionaire Survey results) 

 Focus groups: informal focus groups may be organized in relevant areas, time 

permitting. Focus group questionnaires may be developed prior to going to the 

communities. (See Appendix F for Focus Group results) 

 Hotline established so that stakeholders, including the general public, may call with 

any questions or grievances. Established through the BPC Grievance Mechanism 
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 Technical workshops: workshops with key stakeholders (typically in government) 

may be conducted in New Providence and Andros to provide informational content, 

particularly on technical aspects of oil exploration.  

 Outreach materials: The following educational materials either already exist or are 

currently being developed by BPC, and will serve to communicate important 

information with stakeholders (See Appendix D for educational materials already 

created by BPC for distribution): 

o Corporate website 

o Presentation materials  

o Posters and other visuals (i.e. videos).  

o Advertisements in local newspapers in advance of drilling date with 

information, such as location, timing, ship name and hotline number 

o Library and reference list of studies /scientific papers 

o BPC Grievance Mechanism. An established BPC outreach policy and process 

 

Specific actions per stakeholder group identified in the stakeholder analysis are described in the 

stakeholder map (see attached Excel spreadsheet). 
 

4.4 Communication Channels 

In order to reach target audiences effectively, key communication channels must be taken 

advantage of. Engagement activities must be implemented through identified channels in order to 

ensure effective participation and dissemination of project messages amongst target audiences and 

stakeholder groups. These communication channels will be useful to place and deliver key 

messages.  

Local island communications may be different in some cases from those in New Providence due 

to the sparse dispersion of persons from settlement to settlement. In many cases, word-of-mouth 

is still widely used and a very effective form of communication. However, with the introduction 

and ease of access to technology, more and more island residents are taking advantage of other 

forms of communications available to them. For example, persons can now listen to radio stations 

online even though they cannot receive radio transmissions depending on their location. 

Table 4 highlights the existing communications channels available in Andros and New Providence 

and the likelihood of their reach to stakeholders. Every attempt will be made to take advantage of 

these communication channels. 
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Table 4: Existing Communication Channels 

Existing Channel Reach Available 

online 

Placement 

ZNS Radio 1540 AM or 104.5 

FM 

National Yes News segments or talk show times throughout the day. 

Radio Andros 88.5 FM Local No News hour 

GEMS 96.9 FM New Providence Yes News hour or talk show times 

Love 97 FM New Providence and Grand 

Bahama 

Yes Talk show times 

GEMS 96.9 FM New Providence Yes News hour and talk show times 

Island 102.9 FM New Providence Yes News hour and talk show times 

More 94.9 FM New Providence Yes  News hour and talk show times 

Tribune newspaper National but limited Yes Business, feature story or Family Island news section 

Nassau Guardian newspaper National but limited Yes Business, feature story or Family Island news section 

The Punch newspaper New Providence No Family island news section 

The Bahama Journal New Providence No Business, feature story or Family Island news section 
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5.0 Monitoring and Evaluation 
In order to measure the success or shortfalls of stakeholder engagement, several indicators should 

be used as monitoring and evaluation tools. These include, but are not limited to: 

1. Short surveys or evaluation forms at the end of meeting sessions with stakeholders 

2. Photos of activities 

3. Documentation of press coverage including placement, date and a photo of the coverage 

4. Collection of quotes from local participants  

5. Sign-in sheets for larger meetings 

6. Engagement on social media 

7. Documentation of key influencer or political leaders discussing the project in various forums 

8. Stakeholder engagement reports 

9. BPC Grievance Mechanism. An established BPC outreach policy and process 
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Appendices 
 

Appendix A: Stakeholder Register 
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Stakeholder Register 

Type Stakeholder Contact Person 
Contact 
Person  

Job Title 
Website Email 1 Email 2 Phone 1 Phone 2 Address City 

Government 
Agency 

Office of The Prime Minister Nicole  Campbell 
Permanent 
Secretary 

https://tinyurl.c
om/y4eehql5 

nicolecampbell@
bahamas.gov.bs 

 primeminister
@bahamas.gov
.bs 

(242) 327-
5826/8 

(242) 702-
5500 

Sir Cecil Wallace 
Whitfield Centre 

Nassau, 
New 
Providence 

Government 
Agency 

Ministry of Agriculture and 
Marine Resources 

Phedra M. 
Rahming 

Permanent 
Secretary 

n/a 
departmentofagri
culture@bahama
s.gov.bs 

phedramrahmin
g@bahamas.go
v.bs 

(242) 397-
7400 

(242) 325-
7413 

Out Island Traders 
Building, East Bay St 

Nassau, 
New 
Providence 

Government 
Agency 

Ministry of Environment and 
Housing 

Janice Miller 
Permanent 
Secretary 

n/a 
janicemiller@bah
amas.gov.bs 

n/a 
(242) 322-
6027 

(242)322-
6005 

Charlotte House 
(2nd Floor), Shirley 
& Charlotte Street 

Nassau, 
New 
Providence 

Government 
Agency 

Bahamas Maritime Authority Davy F. Rolle  
Managing 
Director 

http://www.ba
hamasmaritim
e.com 

nassau@bahama
smaritime.com 

n/a 
(242) 356-
5772 

n/a 
Shirlaw House, 87 
Shirley Street 

Nassau, 
New 
Providence 

Government 
Agency 

Bahamas National 
Geographic Information 
Systems (BNGIS) Centre 

CarolAnn Albury Director 
http://www.ba
hamas.gov.bs/
bngisc 

CAROLANNALB
URY@bahamas.
gov.bs  

bngisc@baham
as.gov.bs 

(242) 604-
2026 

n/a 
2nd Floor The 
Professional Centre 
East Bay Street 

Nassau, 
New 
Providence 

Government 
Agency 

Ministry of Financial 
Services, Trade and Industry 
and Immigration 

David Davis 
Permanent 
Secretary 

n/a 
financialservices
@bahamas.gov.b
s 

daviddavis@ba
hamas.gov.bs 

(242) 328-
5071 

(242) 328-
5072 

3rd Floor Campbell 
Maritime Centre, 
West Bay Street  

Nassau, 
New 
Providence 

Government 
Agency 

Ministry of Education 
Forraine 
Symonette-
Armbrister 

Permanent 
Secretary 

https://www.mi
nistryofeducati
onbahamas.co
m/ 

n/a n/a 
(242) 502-
2700 

(242)502-
2704 

Thompson 
Boulevard 

Nassau, 
New 
Providence 

Government 
Agency 

Ministry of Health Marco Rolle 
Permanent 
Secretary http://www.ba

hamas.gov.bs/
health 

healthgeneral@b
ahamas.gov.bs 

n/a 
(242) 502-
4700 

(242) 502-
4877 

Poinciana Building 
Meeting & Augusta 
Street 

Nassau, 
New 
Providence 

Government 
Agency 

Labour, Ministry of Cecilia Stratchan   n/a 
ceciliastrachan@
bahamas.gov.bs 

n/a 
(242) 322-
3105 

(242) 397-
0700 

Charlotte House (1st 
Floor), Charlotte 
Street North 

Nassau, 
New 
Providence 
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Stakeholder Register 

Type Stakeholder Contact Person 
Contact 
Person  

Job Title 
Website Email 1 Email 2 Phone 1 Phone 2 Address City 

Government 
Agency 

Ministry of Tourism and 
Aviation 

Charles Albury 
Permanent 
Secretary http://www.ba

hamas.com 

charlesalbury@b
ahamas.gov.bs  tourism@baha

mas.com 

(242) 302-
2000 

(242) 322-
7500 

George St, Bolam 
House 

Nassau, 
New 
Providence 

Government 
Agency 

Bahamas Agricultural and 
Industrial Corporation (BAIC) 

Benjamin 
Rahming General 

Manager 

n/a 
 baic@bahamas.
gov.bs 

n/a 
(242) 396-
3725 

(242) 396-
3726 

BAIC Head Office & 
Training Center, Old 
Trail Road 

Nassau, 
New 
Providence 

Government 
Agency 

Bahamas Environment 
Science and Technology 
(BEST) Commission 

Rochelle 
Newbold 

Director 
www.best.gov.
bs 

rochellenewbold
@bahamas.gov.b
s 

n/a 
(242) 322-
4546 

  
Charlotte House (1st 
Floor), Charlotte 
Street North 

Nassau, 
New 
Providence 

Government 
Agency 

Department of Marine 
Resources (DMR) 

Edison 
Deleveaux 

Acting 
Director 

n/a 
edisondeleveaux
@bahamas.gov.b
s 

n/a 
(242) 393-
1777 

(242) 393-
1014 

East Bay Street 
Nassau, 
New 
Providence 

Government 
Agency 

Department of Lands and 
Surveys 

Richard Hardy 
Acting 
Director 

n/a 
richardhary@bah
amas.gov.bs 

n/a 
(242) 502-
1200 

  Bay & Armstrong Sts 
Nassau, 
New 
Providence 

Government 
Agency 

Department of Statistics Leona Wilson 
Acting 
Director 

http://www.ba
hamas.gov.bs/
statistics  

dpsdp@bahamas
.gov.bs 

n/a 
(242) 604-
4000 

  
Bellagio Plaza, 
Palmdale 

Nassau, 
New 
Providence 

Government 
Agency 

Government of The 
Bahamas (Cabinet) 

Camille Johnson 
Secretary to 
the Cabinet 

n/a 
camillejohnson@
bahamas.gov.bs 

n/a (242) 322-
3220 

(242) 322-
3221 

1st Floor Churchill 
Building 

Nassau, 
New 
Providence 

Government 
Agency 

Ministry of Finance Kevin Archer 
Acting 
Director of 
Internal Audit 

http://www.ba
hamas.gov.bs/
finance 

financemail@bah
amas.gov.bs 

mofgeneral@ba
hamas.gov.bs 

(242) 327-
1530 

(242) 327-
1537 

Cecil Wallace-
Whitfield Centre 

Nassau, 
New 
Providence 

Government 
Agency 

Department of Labour Robert  Farquhar
son 

Director n/a 
 deptlabourgener
al@bahamas.gov
.bs 

  (242) 302-
2550 

  Rosetta Street 
Nassau, 
New 
Providence 

Government 
Agency 

Department of Education Lionel Sands  Director   

  

  
(242) 502-
2700 

(242) 502-
2701 

  
Nassau, 
New 
Providence 
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Stakeholder Register 

Type Stakeholder Contact Person 
Contact 
Person  

Job Title 
Website Email 1 Email 2 Phone 1 Phone 2 Address City 

Government 
Agency 

Ministry of Tourism Sharon Henfield Director n/a 
shenfield@baha
mas.com 

  
242) 369-
1688 

  Driggs Hill 
Driggs Hill, 
South 
Andros 

Government 
Agency 

Department of Agriculture Simeon Pinder  
Acting 
Director 

n/a departmentofagri
culture@bahama
s.gov.bs 

  
(242) 325-
7413 

  
Darville's Business 
Complex, Gladstone 
& Munnings Rd. 

Nassau, 
New 
Providence 

Government 
Agency 

Port Department Bernie Wright 
Port 
Controller 

http://www.ba
hamas.gov.bs/
port 

portcustomerservi
ce@bahamas.go
v.bs 

  (242)326-
7354 

(242)322-
1596 Prince George Dock 

Nassau, 
New 
Providence 

Government 
Agency 

Royal Bahamas Defense 
Force 

Roderick Bowe 

Commodore- 
Royal 
Bahamas 
Defense 
Force 

http://rbdf.gov.
bs 

n/a   
(242) 362-
1818 

  

Coral Harbour Base 

Nassau, 
New 
Providence 

Government 
Agency 

Royal Bahamas Police Force 
Anthony 
Ferguson 

Commission
er of Police 

http://www.roy
albahamaspoli
ce.org info@rbpf.org 

  
(242) 322-
4444 

  East Hill Street 
Nassau, 
New 
Providence 

Media 
Newspaper - Nassau 
Guardian 

Candia Dames Editor 
thenassaugua
rdian.com 

editor@nasguard
.com 

  
(242) 302 
2300 

  4 Carter Street 
Nassau, 
New 
Providence 

Media Newspaper - Tribune Eugene Duffy 
Managing 
Director 

tribune242.co
m 

eduffy@tribunem
edia.net 

  (242)322-
1986 

  Shirley Street 
Nassau, 
New 
Providence 

Media 
Newspaper - The Bahama 
Journal 

Wendall Jones Publisher 
www.jonesbah
amas.com 

bahjour@gmail.c
om 

  

 

    
Nassau, 
New 
Providence 

Media TV News - Our News  David Burrows 
Vice 
President of 
Marketing 

www.cablebah
amas.com 

david.burrows@c
ablebahamas.co
m 

  
242-601-
6780 

  
Robinson & Old Trail 
Road 

Nassau, 
New 
Providence 

Media TV News - Eyewitness News Clint Watson   
www.ewnews.
com 

info@ewnews.co
m 

  (242) 387-
5475 

  University Drive 
Nassau, 
New 
Providence 
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Stakeholder Register 

Type Stakeholder Contact Person 
Contact 
Person  

Job Title 
Website Email 1 Email 2 Phone 1 Phone 2 Address City 

Media TV News - ZNS  
Kayleaser P. 
Deveaux-Isaacs 

General 
Manager 

znsbahamas.c
om 

    
(242) 502-
3800 

  
Harcourt “Rusty 
Bethel Drive, 3rd 
Terrace, Centerville 

Nassau, 
New 
Providence 

Media Guardian Radio 96.9 Dwight Strachan 
Station 
Manager 

guardiantalkra
dio.com 

    
(242) 323-
6232 

(242) 325-
4316 

  
Nassau, 
New 
Providence 

Environment
al NGOs 

Andros Conservancy & Trust 
(ANCAT) 

Peter Douglas Director n/a 
ancatoffice@gma
il.com 

        
Fresh 
Creek, 
Andros 

Environment
al NGOs 

The Bahamas National Trust 
(BNT) 

Eric Carey 
Executive 
Director 

www.bnt.bs ecarey@bnt.bs   
(242) 393-
1317 

  East Bay Street 
Nassau, 
New 
Providence 

Environment
al NGOs 

Bahamas Reef Environment 
Educational Foundation 
(BREEF) 

Casuarina 
McKinney-
Lambert 

Director www.breef.org 
casuarina@breef.
org 

info@breef.org 
(242) 327-
9000 

  Caves Village 
Nassau, 
New 
Providence 

Environment
al NGOs 

Friends of the Environment 
(Abaco) 

Cha Boyce 
Executive 
Director 

https://www.fri
endsoftheenvir
onment.org/ 

cha@friendsofthe
environment.org 

info@friendsoft
heenvironment.
org  

(242) 367-
2721 

  Marsh Harbour 
Marsh 
Harbour, 
Abaco 

Environment
al NGOs 

Nature’s Hope for Southern 
Andros 

Emile Rahming n/a 
erahhming@h
otmail.com 

  

  
(242) 369-
1688 

Long Bay South Andros 
Driggs Hill, 
South 
Andros 

Environment
al NGOs 

reEarth Sam Duncombe 
Executive 
Director 

reearth.org info@reearth.org 

  
(242) 362-
2724 

    
Nassau, 
New 
Providence 

Environment
al NGOs 

Save the Bays 
Rashema 
Ingraham 

Executive 
Director 

www.savetheb
ays.bs 

info@savethebay
s.bs 

  
(242) 373-
7558 

(242) 442-
4828 

Grand Bahama Freeport 

Environment
al NGOs 

The Nature Conservancy 
Shenique Albury-
Smith 

Director 
www.nature.or
g 

salbury@tnc.org   
(242) 326-
0024 

    
Nassau, 
New 
Providence 
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Stakeholder Register 

Type Stakeholder Contact Person 
Contact 
Person  

Job Title 
Website Email 1 Email 2 Phone 1 Phone 2 Address City 

Private 
Sector 

Bahamas Commercial 
Fishers Alliance (BCFA) 

Adrian Laroda President n/a 
alarodabahafish
@gmail.com> 

        
Nassau, 
New 
Providence 

Private 
Sector 

Bahamas Fly Fishing 
Industry Association (BFFIA) 

Prescott Smith President 
http://www.bffi
a.org 

psmith@bffia.org   
(242) 357-
2500 

    
Nassau, 
New 
Providence 

Private 
Sector 

Small Hope Bay Jeffrey Birch Owner 
www.smallhop
e.com 

shbinfo@smallho
pe.com 

  
(242) 368-
2014 

    
Small 
Hope, 
Andros 

Private 
Sector 

Bahamas Marine Exporters 
Association (BMEA) 

Mia Issacs 
Managing 
Director 

n/a 
mia@jjhseafood.
com 

  
(242) 677-
9913 

  41 Carib Road 
New 
Providence 

Academia/R
esearch 

Bahamas Agriculture and 
Marine Science Institute 
(BAMSI) 

Godfrey Eneas President 
https://bamsib
ahamas.edu.b
s/  

info@bamsibaha
mas.edu.bs 

bamsibahamas
@gmail.com 

(242) 397-
6580 

  
Island Traders 
Building, East Bay 
Street 

Nassau, 
New 
Providence 

Academia/R
esearch 

University of The Bahamas Rodney Smith President 
http://www.ub.
edu.bs/ 

    
(242) 302-
4200 

  Oaks Field 
Nassau, 
New 
Providence 

Academia/R
esearch 

Researchers/Bioprospecting 
Entities 

                  

Academia/R
esearch 

Bimini Biological Field 
Station (BBFS) 

                  

Academia/R
esearch 

FORFAR Field Station                   
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Key to 
Stakeholder 

Priority 
Ranking 

 
6 Highest 

priority 
2 Lowest 
priority 

KEY 

Stakeholder Map 

3 High 
interest or 
influence 

2 Medium 
interest or 
influence 

1 Low 
interest or 
influence 

Priority  
(Interest + 
Influence) 

Interest 
in  

Activities 

Influence 
over  

Activities 

Stakeholder                     (only 
priority stakeholders listed)   

Type Location Relevance  Engagement Objectives Action 

6 3 3 Government Agencies - Ministry of 
Agriculture & Marine Resources                  
Ministry of Environment & Housing                            
Bahamas Maritime Authority                                          
Ministry of Financial Services, Trade & 
Industry & Immigration                                                                     
Ministry of Tourism & Aviation                                               
BEST Commission                                                                          
Department of Marine Resources 
(DMR)                       Department of 
Lands & Surveys                                              
Port Department                                                               
Royal Bahamas Defense Force 
(RBDF) 

National 
Government 

New Providence Government agencies direct policies, 
approval processes and 
monitoring/enforcement of existing 
legislation and government directives. 

*Maintain environmental 
compliance and coordinate 
inspections                                      
*Ensure any concerns are 
identified and addressed 
early 

Constant 
communication with 
key agencies. 
Progress reports 
and in person 
meetings.  
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Key to 
Stakeholder 

Priority 
Ranking 

 
6 Highest 

priority 
2 Lowest 
priority 

KEY 

Stakeholder Map 

3 High 
interest or 
influence 

2 Medium 
interest or 
influence 

1 Low 
interest or 
influence 

Priority  
(Interest + 
Influence) 

Interest 
in  

Activities 

Influence 
over  

Activities 

Stakeholder                     (only 
priority stakeholders listed)   

Type Location Relevance  Engagement Objectives Action 

5 3 2 Local Government District Councils -                                 
North Andros                           Central 
Andros                        Mangrove Cay                         
South Andros 

Local 
Government 

Andros Local Government is an extension of 
central government in each respective 
district. 

*Maintain good standing in 
community 
*Disseminate key 
information to stakeholders 
*Maximize local hiring  
*Support to Government in 
resolving any grievances      
*Learn about their interests 
and needs 

Regular 
communication with 
key local 
government 
representatives. 
Project updates and 
in person meetings.  

5 3 2 Environmental NGOs -              
Andros Conservancy & Trust (ANCAT)                                 
Bahamas National Trust (BNT)                                     
Bahamas Reef Environment 
Educational Foundation (BREEF)                                 
reEarth                                     Save 
the Bays                          The Nature 
Conservancy (TNC) 

National  New 
Providence/Bimi
ni/Andros/Spani
sh Wells 

Nonprofit entities/NGOs focus on 
maintaining and monitoring ecosystem 
health, educating the public, and 
supporting government efforts related to 
the (marine) environment.  

*Ensure any concerns are 
identified and addressed 
early 

Circulate an annual 
environmental 
report highlighting 
project updates. 
Meet with key 
stakeholders in this 
category.  
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Key to 
Stakeholder 

Priority 
Ranking 

 
6 Highest 

priority 
2 Lowest 
priority 

KEY 

Stakeholder Map 

3 High 
interest or 
influence 

2 Medium 
interest or 
influence 

1 Low 
interest or 
influence 

Priority  
(Interest + 
Influence) 

Interest 
in  

Activities 

Influence 
over  

Activities 

Stakeholder                     (only 
priority stakeholders listed)   

Type Location Relevance  Engagement Objectives Action 

4 2 2 Community Local New 
Providence/Bimi
ni/Andros/Spani
sh Wells 

Local communities on islands adjacent to 
the area of interest will be the first to be 
impacted by any exploration/drilling. 

*Ensure any concerns are 
identified and resolved early                
*Maintain relationships to 
avoid potential land access 
concerns                                
*Maintain good standing in 
community 
*Disseminate key 
information to stakeholders 
*Receive and address 
complaints in a timely 
manner 

Regular 
communication with 
key local 
government 
representatives. 
Project updates and 
in person meetings.  

3 2 1 Academia National  New 
Providence/Bimi
ni/Andros 

The Bahamas is a popular location for 
national and international institutions and 
researchers. 

*Engage in coordinating 
educational programs at 
tertiary and high school 
levels. 

Periodic (biannual) 
communications. 
Provide project 
updates/summaries.  

5 2 3 Media -                                   The 
Nassau Guardian            The Tribune                             
The Bahama Journal               Our 
News (Cable 12)              Eyewitness 
News                   ZNS TV-13 National 
News     Guardian Radio 96.9              
ZNS Radio 1540 AM & 104.5 FM             

National  New Providence The majority of the Bahamian population 
still relies on the media to provide up-to-
date information on national development 
issues.  

*Track their interest in the 
project           *Disclose 
relevant information to 
community 

Track their interest 
in the project, but 
do not engage 
unless they raise an 
issue. 
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Key to 
Stakeholder 

Priority 
Ranking 

 
6 Highest 

priority 
2 Lowest 
priority 

KEY 

Stakeholder Map 

3 High 
interest or 
influence 

2 Medium 
interest or 
influence 

1 Low 
interest or 
influence 

Priority  
(Interest + 
Influence) 

Interest 
in  

Activities 

Influence 
over  

Activities 

Stakeholder                     (only 
priority stakeholders listed)   

Type Location Relevance  Engagement Objectives Action 

5 2 3 Private Sector (Fishing/Tourism) -                 
Bahamas Commercial Fishers 
Alliance (BCFA)               Bahamas 
Fly Fishing Industry Association 
(BFFIA) 
Small Hope Bay Lodge 
Bahamas Marine Exporters 
Association (BMEA) 

National New 
Providence/Bimi
ni/Andros 

Popular fishing grounds are in/near the 
area of interest and has the potential to 
impact livelihoods. Areas are used by local 
and national stakeholders for fly fishing 
and commercial fishing. West side of 
Andros is a popular location for tourism for 
the local community on Andros. 

*Understand existing use of 
area of interest and 
identify/mitigate any 
potential risks 

Track their interest 
in the project, but 
do not engage 
unless they raise an 
issue. 
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Appendix C: Previous/Current Engagement Register/Log 
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Presentations made to potential investors, stakeholders, communities, institutions and relevant authorities 

 

Bahamas International Investment & Business Forum 

Caribbean Energy Summit 

First Energy Conference 

Oil Barrel Conference 

Oil Capital Conference 

Merril Lynch Corporate Conference 

 

Exuma Business Outlook 

Abaco Business Outlook 

Eleuthera Business Outlook 

Grand Bahamas Business Outlook 

Nassau Business Outlook 

 

Prominent members of the business community 

 

Eleuthera Chamber of Commerce 

Abaco Chamber of Commerce 

Bahamas Chamber of Commerce 

 

Bahamas Hotel Association Leadership 

Trade Union Congress 

Police Staff Association 

BTC retirees 

Bahamas Hotel Association 

Bahamas Society of Engineers 

National Congress of Trade Unions 

Bahamian Contractors Association 

Hotelier associations 

Chartered Engineers and Chartered Accountants Associations 

Retiree groups 

Trade Union representatives, various officials and unions 

Staff associations 

 

Open Evenings (by invitation BPC Offices) 

 

College of The Bahamas in various locations staff & students 

Lyford Cay International School 

Young Explorers 

H.O. Nash Junior High School 

St. John's College 

St. Augustine's College 
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Queen's College 

Westminster College 

Aquinas College 

Kingsway Academy 

Jordan Prince Williams School 

Lyford Cay School 

R.M. Bailey Senior High School 

C.R. Walker Senior High School 

C.I. Gibson Senior High School 

High School in Central & South Eleuthera 

Blairwood Academy 

Hope Academy 

NGM Major (Long Island) (February 3rd, 2014) 

North Long Island High  (February 3rd, 2014) 

 

Honorary Consular Corp. 

Rotary Club West 

Rotarian and Kiwanian group meetings 

Rotaract 

 

Fishermen in Long Island (February 3rd, 2014) 

Grand Bahama Port Authority 

Grand Bahama Shipyard 

Grand Bahama Marine Engineers and Fabricators 

Spanish Wells, Eleuthera fishing community 

Sandypoint, Abaco fishing community 

Foxtown, Abaco fishing community 

South Abaco Administrator 

 

Assembly of God in the Bahamas -Leadership 

Anglican Church - Leadership 

Rev. Dr. Rumford Patterson 

Evangelistic Temple 

Bahamas Conf of Seventh Day Adventist - Leadership 

Bahamas Christian Council 

Full Gospel Baptist Fellowship 

Bahamas Harvest Church - Leadership 

Golden Gates Assemblies of God 

 

Bahamas National Geographic Information Systems (BINGIS) 

Bahamas National Trust 

The Nature Conservancy 

Shared platforms with ReEarth and Bahamas Reef Environment Educational Foundation (BREEF) 
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Government Ministers and Ministry officials 

Members of the house, Government and official opposition 

Ministry of the Environment and Housing 

Ministry of Tourism 

 

Brent Willaimson - Min. of Transport & Aviation 

Department of Marine Resources (DMR) 

Bahamas Environment Science and Technology (BEST) Commission 

The Central Bank of The Bahamas 

The Securities Commission of The Bahamas 

International Stock Exchange 

Bahamas Financial Services Board 

 

Other party political representatives & Members of Civil Service 

 

Cuban Government - Cupet 

Consular groups and Ambassadors 

Coastguard of United States 

Cupet - Cuban National Oil Company 

Cuban National Guard 

Cupet oilfields Varadero 

 

Graham Thompson 

Delaney Partners 

Davis & Co 

 

Darold Miller Nassau Guardian 

Bahamas at Sunrise 

Zhivago Laing Guardian Radio 

The Paradigm Shift Guardian Radio 

Ed Fields Tribune Radio 

Extensive numerous Interviews Nassau Guardian; Tribune 

TV Eyewitness News 

ZNS TV News 
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Appendix D: Existing Posters 
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Appendix E: Existing Public Consultation through Questionaires 

 
 



Report:
Bahamas Petroleum Company Plc

General Population Attitude Survey
August 2018



Methodology
Public Domain Research and Strategy conducted a telephone survey between August 9th

to 20th, 2018. The main objective of the survey was to gauge the attitudes of Bahamians
toward offshore oil exploration and drilling in Bahamian waters.

To achieve this goal, 998 residents were interviewed by using a random telephone number
selection throughout The Bahamas.

Tables/Charts presented in this report include breakdowns by:
• Gender
• Age group
• Household Income category

Data has been weighted in order to represent the population on the basis of age, gender and island population

weights were calculated based on the 2010 Census. The data tables presented within this report show breakdowns

by gender, age group and income category. NOTE: Due to rounding, some totals may not add to exactly 100%.



Detailed Results 1.0



1.1 Aware of oil exploration in Bahamian waters

57%

62%

52%

44%

66%

64%

53%

64%

71%

0% 20% 40% 60% 80% 100%

Total (n=998)

Male (n=477)

Female (n=521)

18-34 (n=406)

35-54 (n=412)

55+ (n=180)

<$30k (n=381)

$30k-$60k (n=179)

$60k+ (n=113)

Q1. As you may know, oil exploration has been ongoing in our waters for some time. Are you aware of this oil 
exploration?

% Yes



1.2 Heard of Bahamas Petroleum Company

54%

59%

49%

40%

62%

65%

51%

65%

65%

0% 20% 40% 60% 80% 100%

Total (n=998)

Male (n=477)

Female (n=521)

18-34 (n=406)

35-54 (n=412)

55+ (n=180)

<$30k (n=381)

$30k-$60k (n=179)

$60k+ (n=113)

Q2. Have you ever heard of the Bahamas Petroleum Company?

% Yes



1.3 Support for oil drilling in Bahamian waters

28%

31%

25%

23%

28%

39%

29%

32%

34%

23%

26%

21%

20%

27%

22%

21%

22%

26%

12%

12%

11%

13%

11%

10%

9%

8%

13%

38%

32%

43%

43%

35%

29%

40%

38%

27%

0% 20% 40% 60% 80% 100%

Total (n=998)

Male (n=477)

Female (n=521)

18-34 (n=406)

35-54 (n=412)

55+ (n=180)

<$30k (n=381)

$30k-$60k (n=179)

$60k+ (n=113)

Very much support Somewhat support Somewhat do NOT support Very much do NOT support

Q3. There is a possibility that the company that owns the license to explore for oil in our waters may find oil. Would you 
support or not support oil drilling in Bahamian waters? (Prompt: Is that very much or somewhat?)



Q4. What is your biggest reason 
for not supporting oil drilling?
(Open-end; Accept multiple Responses)
% based on Total Responses

Total 
n=489

Male 
n=207

Female 
n=282

18-34 
n=225

35-54 
n=189

55+ 
n=72

<$30k 
n=189

$30k-
$60k 
n=82

$60k+ 
n=45

Possible Environmental Damage 59% 56% 61% 62% 57% 53% 53% 57% 62%

Possible Environmental Damage leading to 
the loss of Tourism

22% 23% 21% 21% 23% 19% 15% 24% 11%

Possible Environmental Damage leading to 
the loss of the Fishing Industry

45% 41% 47% 46% 45% 41% 36% 45% 39%

Global Climate Change 1% 0% 1% 1% 1% 1% 2% 0% 0%

The Govt’s Inability to Regulate Industries 1% 2% 1% 0% 3% 0% 0% 3% 4%

Poor Management of Natural Resources in 
The Past

4% 4% 4% 4% 5% 3% 4% 6% 2%

Government Corruption 8% 12% 4% 6% 10% 7% 9% 5% 9%

Damage marine resources 6% 8% 5% 7% 5% 6% 12% 2% 0%

Bahamians won’t benefit from it / Foreign 
company will receive the majority of the 
profits & benefits

3% 5% 1% 3% 4% 1% 5% 3% 2%

Need more information / Not enough 
information

1% 1% 1% 1% 1% 0% 0% 0% 2%

Oil spills 1% 1% 1% 2% 0% 2% 3% 0% 2%

Other (Specify) 5% 4% 6% 6% 5% 3% 8% 2% 7%

(DK / No answer / Refused) 5% 3% 7% 4% 4% 11% 7% 4% 2%

1.4 Reasons for not supporting oil drilling



1.5 Likeliness to support oil drilling knowing location closer to Cuba

26%

30%

23%

25%

24%

33%

29%

30%

28%

19%

21%

17%

17%

21%

19%

17%

19%

23%

13%

12%

13%

13%

14%

9%

16%

7%

11%

36%

34%

38%

40%

34%

29%

33%

38%

35%

6%

3%

9%

5%

6%

11%

6%

6%

3%

0% 20% 40% 60% 80% 100%

Total (n=998)

Male (n=477)

Female (n=521)

18-34 (n=406)

35-54 (n=412)

55+ (n=180)

<$30k (n=381)

$30k-$60k (n=179)

$60k+ (n=113)

Very likely Somewhat likely Not very likely Not at all likely (DK/NA)

Q5. It is expected that drilling for oil will take place about 200 miles south of Nassau and 80 miles from the nearest Bahamian island, in a location 
closer to Cuba. Does knowing this information make it more or less likely that you will support drilling for oil in The Bahamas? Would you say…



1.6 Likeliness to support oil drilling knowing possible economic benefits

26%

30%

23%

25%

24%

33%

29%

30%

28%

19%

21%

17%

17%

21%

19%

17%

19%

23%

13%

12%

13%

13%

14%

9%

16%

7%

11%

36%

34%

38%

40%

34%

29%

33%

38%

35%

6%

3%

9%

5%

6%

11%

6%

6%

3%

0% 20% 40% 60% 80% 100%

Total (n=998)

Male (n=477)

Female (n=521)

18-34 (n=406)

35-54 (n=412)

55+ (n=180)

<$30k (n=381)

$30k-$60k (n=179)

$60k+ (n=113)

Very likely Somewhat likely Not very likely Not at all likely (DK/NA)

Q6. If oil is found during exploration, the economic value could mean billions of dollars in revenue for The Bahamas, which is desperately needed to 
address the country’s $300 million annual budget deficit and t o provide funding for important public services like education, transportation 
infrastructure, and crime prevention. Does knowing these possible economic benefits make it more or less likely that you will support drilling for oil in 
The Bahamas? Would you say…



1.7 Likeliness to support oil drilling knowing other Caribbean countries 
are exploring or drilling for oil

29%

32%

25%

25%

28%

37%

28%

35%

27%

17%

19%

14%

17%

17%

15%

16%

13%

23%

15%

14%

16%

17%

15%

11%

17%

14%

14%

36%

33%

39%

39%

36%

29%

36%

36%

33%

4%

1%

6%

2%

4%

8%

3%

3%

3%

0% 20% 40% 60% 80% 100%

Total (n=998)

Male (n=477)

Female (n=521)

18-34 (n=406)

35-54 (n=412)

55+ (n=180)

<$30k (n=381)

$30k-$60k (n=179)

$60k+ (n=113)

Very likely Somewhat likely Not very likely Not at all likely (DK/NA)

Q7. Several other Caribbean countries are already moving forward with oil exploration plans of their own, including Barbados, Jamaica, and Trinidad 
& Tobago. Cuba is allowing companies from Russia, China and Spain o explore for oil within 10 miles of Bahamian waters. In other words, The 
Bahamas right now is currently accepting all the risks associated with offshore development, but receiving none of the benefits. Does knowing that 
other Caribbean countries, including nearby Cuba, make it more or less likely that you will support drilling for oil in The Bahamas? Would you say…



1.8 Likeliness to support oil drilling knowing the use of advanced 
technology allows for minimal disturbance to the environment

29%

31%

27%

27%

29%

36%

30%

36%

30%

17%

21%

14%

16%

20%

15%

19%

17%

22%

9%

9%

9%

10%

10%

7%

13%

5%

6%

30%

27%

33%

32%

29%

27%

30%

32%

31%

14%

12%

16%

15%

13%

15%

9%

10%

11%

0% 20% 40% 60% 80% 100%

Total (n=998)

Male (n=477)

Female (n=521)

18-34 (n=406)

35-54 (n=412)

55+ (n=180)

<$30k (n=381)

$30k-$60k (n=179)

$60k+ (n=113)

Very likely Somewhat likely Not very likely Not at all likely (DK/NA)

Q8. Offshore exploration and drilling has been occurring for almost 100 years in almost every industrialized country in the world. The Gulf of Mexico 
alone has more than 4,000 active offshore oil wells and advanced 21st-century technology allows for exploration and drilling with minimal 
disturbance to the environment. Does knowing this information make it more or less likely that you will support drilling for oil in The Bahamas? Would 
you say…



1.9 Likeliness to support oil drilling knowing the company who owns  the 
exploration license is committed to sharing profits with the Bahamian people 

43%

46%

40%

45%

39%

48%

47%

51%

40%

19%

19%

20%

18%

21%

17%

21%

11%

20%

8%

7%

8%

8%

8%

5%

5%

7%

8%

28%

27%

29%

29%

28%

26%

25%

29%

30%

2%

1%

3%

1%

3%

5%

2%

2%

2%

0% 20% 40% 60% 80% 100%

Total (n=998)

Male (n=477)

Female (n=521)

18-34 (n=406)

35-54 (n=412)

55+ (n=180)

<$30k (n=381)

$30k-$60k (n=179)

$60k+ (n=113)

Very likely Somewhat likely Not very likely Not at all likely (DK/NA)
Q9. The company that owns the exploration license in The Bahamas is committed to making sure the Bahamian people share in the profits from this 
valuable natural resource should oil be discovered. The company intends to create job training programs and scholarship opportunities for 
Bahamians, and to contribute to the Bahamian community in various other ways, including exploring ways in which Bahamians would be able to buy 
and own stock in the company. Does knowing this information make it more or less likely that you will support drilling for oil in The Bahamas? Would 
you say…



1.10 Agree/Disagree with percentages of 15%-25% of revenue

24%

23%

25%

33%

18%

16%

29%

21%

16%

69%

72%

67%

63%

72%

77%

67%

71%

74%

7%

5%

8%

3%

10%

7%

4%

7%

10%

0% 20% 40% 60% 80% 100%

Total (n=998)

Male (n=477)

Female (n=521)

18-34 (n=406)

35-54 (n=412)

55+ (n=180)

<$30k (n=381)

$30k-$60k (n=179)

$60k+ (n=113)

Yes, agree No, don’t agree (Not sure / Need more info)

Q10. If oil is discovered, the government will receive between 15% and 25% of revenue. Do you agree with these 
percentages?



Q11. If oil is discovered, how 
should the government use oil 
revenues?
(Open-end; Accept multiple Responses)
% based on Total Responses

Total 
n=998

Male 
n=477

Female 
n=521

18-34 
n=406

35-54 
n=412

55+ 
n=180

<$30k 
n=381

$30k-
$60k 

n=179

$60k+ 
n=113

Invest in Education 50% 45% 54% 42% 58% 47% 48% 49% 46%

Improve Infrastructure 30% 28% 31% 22% 35% 36% 28% 27% 29%

Improve Healthcare 37% 35% 40% 30% 43% 41% 35% 36% 31%

Revitalize the Inner City 15% 15% 16% 12% 17% 19% 14% 10% 11%

Improve Public Transportation 8% 8% 8% 5% 10% 9% 9% 4% 3%

Equip Police Officers to Fight Crime 12% 13% 11% 10% 12% 14% 13% 7% 10%

Pay debt / Pay off deficit 15% 16% 14% 16% 15% 11% 15% 20% 24%

Remove VAT / Lower taxes / No taxes 5% 4% 6% 5% 5% 3% 4% 4% 3%

Create jobs / More job opportunities 3% 3% 4% 4% 3% 4% 5% 1% 3%

Towards sports 0% 0% 0% 0% 0% 1% 0% 0% 1%

Road repairs / Roads 1% 1% 1% 1% 0% 1% 0% 1% 2%

Subsidize electricity / Cut down 
utilities

0% 0% 1% 0% 1% 1% 0% 0% 1%

1.11a If oil is discovered, how should the Govt use oil revenues

…Continued…



Q11. If oil is discovered, how 
should the government use oil 
revenues?
(Open-end; Accept multiple Responses)
% based on Total Responses

Total 
n=998

Male 
n=477

Female 
n=521

18-34 
n=406

35-54 
n=412

55+ 
n=180

<$30k 
n=381

$30k-
$60k 

n=179

$60k+ 
n=113

All of the above / All 3% 3% 3% 3% 2% 3% 4% 4% 1%

Increase salaries 1% 2% 1% 2% 1% 1% 1% 2% 2%

Develop Family Islands / Build up 
Family Islands

1% 2% 1% 2% 0% 2% 2% 1% 1%

Give Bahamians a share / Give 
Bahamians a per diem

3% 3% 3% 1% 4% 5% 3% 5% 2%

Use to benefit Bahamians / 100% 
Benefits to all Bahamians

2% 3% 2% 3% 2% 3% 2% 5% 1%

Improve social services / Address 
social service issues

2% 1% 2% 2% 2% 1% 1% 1% 4%

Increase NIB benefits 1% 1% 1% 1% 1% 1% 0% 0% 0%

Housing for people / Low cost 
housing

1% 1% 1% 2% 1% 1% 1% 1% 0%

The youth 1% 1% 1% 1% 1% 0% 1% 2% 2%

Help the poor / The poor 1% 1% 1% 0% 1% 1% 1% 0% 2%

The elderly / Senior citizens 0% 0% 1% 0% 0% 1% 0% 1% 0%

1.11b If oil is discovered, how should the Govt use oil revenues

…Continued…



Q11. If oil is discovered, how 
should the government use oil 
revenues?
(Open-end; Accept multiple Responses)
% based on Total Responses

Total 
n=998

Male 
n=477

Female 
n=521

18-34 
n=406

35-54 
n=412

55+ 
n=180

<$30k 
n=381

$30k-
$60k 

n=179

$60k+ 
n=113

Sovereign fund / Sovereign Wealth 
fund

1% 1% 0% 0% 0% 3% 0% 1% 5%

Give to the homeless / Help the 
homeless

0% 0% 1% 1% 0% 0% 0% 2% 0%

The environment / Reserve the 
natural

0% 0% 0% 0% 0% 1% 0% 0% 0%

Help the economy / Development 3% 4% 2% 4% 2% 3% 2% 4% 6%

Help the country 1% 2% 0% 1% 1% 1% 1% 1% 1%

Build a hospital 0% 0% 0% 0% 0% 0% 0% 0% 1%

Agriculture / Farming 0% 0% 1% 1% 0% 0% 0% 0% 1%

Fix BPI / Fix BEC 0% 0% 0% 0% 1% 0% 0% 0% 1%

Build an oil refinery / Turn oil into 
gas

1% 2% 0% 1% 0% 0% 1% 1% 1%

Outer islands / Develop other islands 
(Freeport / Long island)

1% 1% 1% 2% 1% 0% 1% 2% 1%

Exporting / Export 0% 0% 0% 1% 0% 0% 1% 0% 1%

1.11c If oil is discovered, how should the Govt use oil revenues

…Continued…



Q11. If oil is discovered, how 
should the government use oil 
revenues?
(Open-end; Accept multiple Responses)
% based on Total Responses

Total 
n=998

Male 
n=477

Female 
n=521

18-34 
n=406

35-54 
n=412

55+ 
n=180

<$30k 
n=381

$30k-
$60k 

n=179

$60k+ 
n=113

Other (Specify) 6% 6% 6% 7% 5% 4% 5% 5% 9%

(Don’t know / Not sure) 12% 11% 12% 13% 11% 12% 12% 6% 10%

(Prefer not to say) 2% 1% 2% 1% 1% 4% 1% 0% 3%

1.11d If oil is discovered, how should the Govt use oil revenues



1.12 Familiar with the term “Sovereign wealth fund”

17%

25%

10%

6%

26%

22%

14%

25%

29%

0% 10% 20% 30% 40% 50%

Total (n=998)

Male (n=477)

Female (n=521)

18-34 (n=406)

35-54 (n=412)

55+ (n=180)

<$30k (n=381)

$30k-$60k (n=179)

$60k+ (n=113)

Q12. Are you familiar with the term “sovereign wealth fund”?

% Yes



1.13 Believe the government should put a portion of revenues in a 
“Sovereign wealth fund”

78%

80%

74%

79%

75%

88%

69%

78%

95%

0% 20% 40% 60% 80% 100%

Total (n=172)

Male (n=118)

Female (n=55)

18-34 (n=25)

35-54 (n=107)

55+ (n=39)

<$30k (n=55)

$30k-$60k (n=44)

$60k+ (n=33)

Q13. Do you believe the government should put a portion of oil revenues in a “sovereign wealth fund”?

% Yes



Q14. Who do you think will benefit 
MOST from oil revenues?
(Open-end; ONE Response Only)
% based on Total Respondents

Total 
n=998

Male 
n=477

Female 
n=521

18-34 
n=406

35-54 
n=412

55+ 
n=180

<$30k 
n=381

$30k-
$60k 

n=179

$60k+ 
n=113

The Bahamian People 14% 14% 15% 12% 14% 22% 14% 13% 13%

Politicians 10% 9% 11% 10% 12% 7% 12% 10% 11%

Special Interests 1% 1% 1% 0% 2% 2% 1% 2% 2%

The Government (general) 31% 31% 30% 38% 27% 22% 36% 26% 17%

Oil Company (general) 18% 18% 18% 16% 21% 15% 18% 26% 22%

Oil Company Executives 1% 2% 1% 1% 2% 1% 1% 4% 1%

Oil Company Owners / Shareholders 14% 14% 13% 12% 13% 16% 8% 12% 21%

The rich / Upper class 1% 1% 1% 1% 1% 2% 1% 1% 2%

Foreigners 1% 2% 0% 2% 1% 0% 2% 0% 0%

The country 1% 1% 1% 1% 0% 1% 1% 0% 1%

Other (Specify) 1% 2% 1% 1% 1% 2% 1% 1% 5%

(DK / No answer) 6% 6% 7% 6% 5% 10% 6% 5% 6%

1.14 If oil is discovered, who will benefit most?



1.15 Trust the government to properly manage oil revenues

15%

15%

16%

12%

14%

26%

14%

17%

15%

12%

14%

10%

10%

13%

14%

14%

13%

11%

6%

6%

7%

8%

6%

6%

7%

3%

7%

59%

59%

59%

65%

60%

44%

62%

56%

62%

7%

6%

7%

5%

7%

10%

3%

12%

4%

0% 20% 40% 60% 80% 100%

Total (n=998)

Male (n=477)

Female (n=521)

18-34 (n=406)

35-54 (n=412)

55+ (n=180)

<$30k (n=381)

$30k-$60k (n=179)

$60k+ (n=113)

I trust the govt Somewhat trust Somewhat do NOT trust Do NOT trust govt (DK/NA)

Q15. If oil is discovered, do you trust the government to properly manage oil revenues? Would you say…



1.16 Believe the government will get best deal for the Bahamian people 
from an oil company if oil is found

31%

32%

31%

27%

30%

43%

34%

33%

24%

0% 10% 20% 30% 40% 50% 60%

Total (n=998)

Male (n=477)

Female (n=521)

18-34 (n=406)

35-54 (n=412)

55+ (n=180)

<$30k (n=381)

$30k-$60k (n=179)

$60k+ (n=113)

Q16. Do you believe that the government will be able to get the best deal for the Bahamian people from an oil 
company if oil is found?

% Yes



Q17. Who do you want to keep 
you informed about oil exploration 
and the possibility of drilling for 
oil?
(Open-end; Accept Multiple Responses)
% based on Total Responses

Total 
n=998

Male 
n=477

Female 
n=521

18-34 
n=406

35-54 
n=412

55+ 
n=180

<$30k 
n=381

$30k-
$60k 

n=179

$60k+ 
n=113

The Prime Minister 25% 22% 27% 25% 23% 28% 23% 26% 23%

The Minister of Finance 7% 7% 7% 10% 5% 8% 6% 4% 11%

The Minister of the Environment 19% 18% 20% 19% 20% 20% 17% 18% 24%

Oil Company Executives 16% 16% 16% 18% 16% 14% 15% 13% 14%

Travis Robinson 1% 1% 1% 1% 1% 1% 1% 1% 0%

Frederick McAlpine 1% 1% 2% 1% 2% 2% 1% 0% 1%

Environmentalists 8% 7% 10% 7% 11% 8% 6% 10% 7%

The government 7% 7% 7% 6% 8% 8% 8% 8% 12%

Members of Parliament / MPs 1% 1% 1% 2% 0% 0% 0% 3% 1%

The media / Journalists / TV / 
Newspapers

5% 5% 5% 5% 6% 4% 4% 5% 10%

Private Company / Private sector 3% 3% 3% 2% 5% 3% 2% 3% 8%

1.17a Who do you want to keep you informed of oil exploration and/or drilling

…Continued…



Q17. Who do you want to keep 
you informed about oil exploration 
and the possibility of drilling for 
oil?
(Open-end; Accept Multiple Responses)
% based on Total Responses

Total 
n=998

Male 
n=477

Female 
n=521

18-34 
n=406

35-54 
n=412

55+ 
n=180

<$30k 
n=381

$30k-
$60k 

n=179

$60k+ 
n=113

Not the government 1% 1% 0% 0% 1% 2% 0% 2% 3%

An independent body / Independent 
committee / Independent board

6% 7% 5% 2% 8% 7% 4% 8% 8%

Public Domain 1% 2% 1% 2% 1% 2% 2% 0% 1%

Other (Specify) 4% 4% 3% 2% 5% 5% 2% 6% 8%

(Don’t know / Not sure) 21% 23% 19% 26% 16% 22% 27% 15% 13%

1.17b Who do you want to keep you informed of oil exploration and/or drilling



Q18. What is the best way to keep 
you informed about oil exploration 
and the possibility of drilling for 
oil?(Open-end; Accept Multiple 
Responses)
% based on Total Responses

Total 
n=998

Male 
n=477

Female 
n=521

18-34 
n=406

35-54 
n=412

55+ 
n=180

<$30k 
n=381

$30k-
$60k 

n=179

$60k+ 
n=113

Facebook 40% 40% 40% 48% 41% 19% 40% 38% 40%

Instagram 9% 9% 9% 10% 10% 4% 8% 9% 11%

WhatsApp 21% 23% 19% 25% 23% 9% 23% 14% 17%

Youtube 4% 4% 4% 4% 5% 2% 3% 4% 5%

Twitter 2% 3% 2% 2% 3% 2% 2% 3% 3%

Snapchat 2% 2% 2% 2% 2% 1% 2% 1% 2%

Television 58% 56% 59% 50% 63% 62% 55% 56% 59%

Newspapers 52% 50% 54% 47% 55% 57% 44% 56% 51%

Radio 37% 39% 36% 30% 41% 45% 30% 41% 35%

Email 5% 4% 5% 7% 3% 2% 6% 5% 7%

Web site 2% 2% 2% 2% 2% 1% 2% 2% 2%

1.18a Best way to keep you informed of oil exploration and/or drilling

…Continued…



Q18. What is the best way to keep 
you informed about oil exploration 
and the possibility of drilling for 
oil?(Open-end; Accept Multiple 
Responses)
% based on Total Responses

Total 
n=998

Male 
n=477

Female 
n=521

18-34 
n=406

35-54 
n=412

55+ 
n=180

<$30k 
n=381

$30k-
$60k 

n=179

$60k+ 
n=113

Town meetings / Public meetings 4% 4% 4% 3% 4% 6% 2% 5% 4%

Social media 1% 1% 1% 1% 1% 0% 1% 0% 0%

The media 1% 0% 1% 1% 1% 0% 1% 1% 1%

Phone call 1% 2% 0% 1% 0% 1% 2% 0% 0%

Internet 1% 1% 1% 1% 1% 1% 1% 1% 2%

Press Conferences 0% 0% 0% 0% 0% 0% 0% 0% 1%

All / All of the above 1% 1% 1% 1% 0% 1% 1% 0% 4%

The government / MP / Cabinet 0% 0% 0% 0% 0% 1% 0% 1% 1%

Other (Specify) 3% 2% 3% 2% 3% 2% 2% 6% 5%

(Don’t know / No answer) 5% 5% 4% 3% 5% 8% 5% 2% 6%

1.18b Best way to keep you informed of oil exploration and/or drilling



1.19 Support oil drilling in Bahamian waters after hearing info today

37%

41%

33%

36%

34%

44%

40%

41%

33%

24%

25%

23%

23%

26%

21%

23%

25%

33%

6%

5%

6%

7%

5%

3%

5%

4%

4%

29%

27%

31%

32%

28%

25%

29%

27%

26%

5%

3%

6%

2%

6%

7%

3%

4%

5%

0% 20% 40% 60% 80% 100%

Total (n=998)

Male (n=477)

Female (n=521)

18-34 (n=406)

35-54 (n=412)

55+ (n=180)

<$30k (n=381)

$30k-$60k (n=179)

$60k+ (n=113)

Very much support Somewhat support Somewhat do NOT support Very much do NOT support (DK/NA)

Q19. After hearing everything that was said today, would you support oil drilling in Bahamian waters? Would you say…



Socio-Demographics 2.0



S1. Which 
island do you 
reside on?

Total 
n=998

Male 
n=477

Female 
n=521

18-34 
n=406

35-54 
n=412

55+ 
n=180

<$30k 
n=381

$30k-
$60k 

n=179

$60k+ 
n=113

New Providence 75% 72% 76% 78% 75% 65% 69% 74% 83%

Grand Bahama 15% 15% 14% 14% 14% 17% 19% 19% 5%

Abaco 3% 3% 2% 1% 3% 5% 4% 1% 4%

Eleuthera 3% 4% 2% 2% 3% 6% 2% 1% 8%

Andros 2% 2% 3% 2% 3% 2% 3% 2% 0%

Bimini 0% 0% 0% 0% 0% 1% 1% 0% 0%

Cat Island 0% 0% 1% 0% 1% 0% 1% 0% 0%

Exuma 1% 1% 0% 1% 0% 0% 1% 1% 0%

Long Island 0% 0% 0% 0% 0% 1% 0% 0% 0%

Family Islands 1% 1% 1% 2% 1% 2% 2% 1% 0%

2.1 Island of residency



D1. What is the 
highest level of 
education that 
you have 
completed?

Total 
n=998

Male 
n=477

Female 
n=521

18-34 
n=406

35-54 
n=412

55+ 
n=180

<$30k 
n=381

$30k-
$60k 

n=179

$60k+ 
n=113

First to 11th grade 6% 6% 5% 3% 3% 16% 8% 3% 1%

High school graduate 46% 51% 41% 54% 43% 32% 54% 27% 23%

Non-college post 
high school/ 
technical school

4% 4% 3% 2% 6% 3% 5% 1% 1%

Some college 8% 7% 10% 11% 7% 5% 8% 13% 6%

College graduate 25% 22% 27% 22% 26% 26% 19% 37% 35%

Masters or 
professional school 
graduate

10% 8% 12% 7% 13% 13% 5% 17% 30%

Completed post-
graduate school

1% 1% 0% 0% 0% 1% 0% 1% 3%

(Prefer not to 
say/No answer)

1% 1% 1% 1% 1% 4% 1% 0% 0%

2.2 Highest level of education



D2.Which of 
these best 
describes your 
current 
employment 
status?

Total 
n=998

Male 
n=477

Female 
n=521

18-34 
n=406

35-54 
n=412

55+ 
n=180

<$30k 
n=381

$30k-
$60k 

n=179

$60k+ 
n=113

Employed full-time 57% 58% 57% 60% 66% 31% 52% 73% 74%

Employed part-time 6% 6% 6% 9% 5% 2% 7% 4% 1%

Self-employed 13% 18% 10% 9% 19% 12% 12% 12% 17%

Unemployed / 
currently looking for 
work

8% 6% 10% 12% 5% 5% 12% 3% 1%

On disability / 
Would like to work 
but have a disability

1% 0% 1% 0% 1% 0% 1% 0% 0%

Homemaker 1% 0% 2% 0% 2% 1% 1% 1% 1%

Student 3% 3% 3% 8% 0% 0% 4% 2% 1%

Retired 10% 9% 10% 0% 2% 48% 11% 6% 5%

(Prefer not to 
say/No answer)

1% 1% 1% 1% 1% 0% 0% 0% 0%

2.3 Employment status



D3. Which of these 
best describes 
your household 
situation?

Total 
n=998

Male 
n=477

Female 
n=521

18-34 
n=406

35-54 
n=412

55+ 
n=180

<$30k 
n=381

$30k-
$60k 

n=179

$60k+ 
n=113

A couple without 
children

6% 5% 7% 5% 5% 11% 5% 9% 12%

A couple with 
children

39% 39% 38% 20% 53% 50% 35% 48% 51%

Single without 
children

23% 27% 20% 44% 10% 9% 25% 19% 18%

Single with children 23% 21% 25% 24% 24% 19% 28% 21% 13%

Other 6% 7% 6% 6% 6% 8% 7% 3% 7%

(Prefer not to say/No 
answer)

2% 2% 3% 2% 2% 3% 0% 0% 0%

D4. Are any of your 
household members 
under the age of 18 
years?

Total 
n=998

Male 
n=477

Female 
n=521

18-34 
n=406

35-54 
n=412

55+ 
n=180

<$30k 
n=381

$30k-
$60k 

n=179

$60k+ 
n=113

Yes 54% 55% 54% 56% 66% 25% 60% 52% 47%

No 43% 43% 44% 42% 32% 73% 40% 48% 53%

(Prefer not to say) 2% 2% 3% 2% 2% 1% 0% 0% 0%

2.4 Household make-up



D5. Which of 
these best 
describes your 
total household 
income last year?

Total 
n=998

Male 
n=477

Female 
n=521

18-34 
n=406

35-54 
n=412

55+ 
n=180

<$30k 
n=381

$30k-
$60k 

n=179

$60k+ 
n=113

Less than $10,000 14% 14% 15% 17% 11% 16% 37% 0% 0%

Between $10,000 and 

$20,000
14% 15% 13% 13% 15% 13% 37% 0% 0%

Between $20,000 and 

$30,000
10% 13% 7% 12% 9% 8% 26% 0% 0%

Between $30,000 and 

$40,000
8% 7% 9% 10% 7% 7% 0% 45% 0%

Between $40,000 and 

$50,000
6% 6% 5% 4% 9% 3% 0% 31% 0%

Between $50,000 and 

$60,000
4% 4% 5% 2% 6% 5% 0% 23% 0%

Between $60,000 and 

$80,000
4% 5% 2% 3% 4% 4% 0% 0% 33%

$80,000 or over 8% 9% 6% 5% 8% 11% 0% 0% 67%

(Don't know/ No idea/

Prefer not to say)
33% 27% 38% 35% 30% 34% 0% 0% 0%

2.5 Employment status



For more information, please contact:
M’wale Rahming

President
Public Domain | Research & Strategy

327-0246 or 376-8391
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Acorn International & SEV Consulting Group 
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MEMORANDUM 
 
 
 
TO:   Simon Potter -- Bahamas Petroleum Company, PLC 
 
FROM:   FTI Consulting 
 
DATE:   25 Oct.  2012 
 
RE:   Key Findings from Bahamas Focus Groups 

 

This memorandum outlines key findings from 10 separate focus groups conducted between 16 

Oct. and 20 Oct. following discussion guidelines developed by FTI Consulting and Dalit 

Toledano. Public Domain, a Nassau-based firm, arranged the groups, recruited participants, 

and moderated the discussions. Consultants from FTI were present at each group and 

observed the proceedings via closed-circuit television in an adjacent room.   

 

Four focus groups were conducted in Nassau (October 16-17), two in Freeport, Grand Bahama 

(October 18), two in Nicholls Town, Andros (October 20) and two in Marsh Harbour, Abaco 

(October 20).  In each location, the groups were split by gender. In Nassau, two groups were 

comprised of Bahamians with at least some college education, while two additional groups 

included those with no more than a high school degree. The groups ranged in size from six to 

11 respondents and each session ran approximately two hours in length.  

 

In reviewing this memo, it is important to remember that focus groups are a qualitative exercise 

not meant to be representative of the opinions of the entire Bahamian public.  Focus group 

findings should be seen as anecdotal indications that can provide directional guidance on an 

issue.   

 

OVERVIEW 

 

Based on these focus groups, we can say with confidence that the public’s starting position on the 
question of oil development depends in large part on the island on which one happens to reside. In 
New Providence, the first-blush position of the vast majority of our respondents was generally positive 
toward development; in other places, the opposite was true.  
 
Perhaps more than anything else, though, the focus groups reinforced the finding that wherever 
someone may begin on the question of offshore oil exploration, that position is far from settled. 
 
Those who were initially opposed to oil development were moved significantly by messages focused 
on the enormous revenue that could be made available, and the reminder that other regional 
neighbors of The Bahamas are already drilling for and producing oil within miles of Bahamian waters. 
Add on additional assurances about safety and strict regulations, and most would ultimately accept 
oil development as a sensible decision that could dramatically improve the country. 
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In contrast, several of those who initially were “soft” supporters of offshore development at the start of 
the sessions logged in as “soft” opponents of the proposition by the end, especially once the specter 
of the 2010 Gulf spill was raised. These people were also most susceptible to the argument that the 
royalty rates for revenue distribution to the government were too low, and that, even with new 
revenue coming into the government, very little of it would actually be used in a way that benefits 
everyday Bahamians.  
 
Even with relatively low awareness of the Prime Minister’s promise during the campaign to hold a 
referendum on the issue, focus group respondents were extremely enthusiastic about this issue being 
decided by a public vote.  They felt it too important an issue to be decided without public involvement 
through a referendum process, and once a referendum was suggested, it was difficult to pull their 
attention away from that option.  
 
The Prime Minister is generally seen by respondents as someone who acts in the best interests of the 
country.  Even so, few respondents were willing to give him carte blanche authority to move ahead 
with full-scale oil production without a referendum at some point in the future.   
 
One message that came through loud and clear in each of the 10 groups we conducted is that 
respondents understood and agreed with the idea of allowing basic exploration activities to go 
forward before a national vote on the question is called. Interestingly, this was a position 
endorsed even by respondents who said they were against offshore oil production. Even among this 
group, being able to know what’s down there – to know whether any oil actually exists in The 
Bahamas – was a very attractive option.  
 
In general, these focus groups demonstrated quite clearly that both support for and opposition to oil 
development in The Bahamas is quite soft – with the positions of both easily moved in response to 
each side’s most compelling messages, images and talking points.  

 

KEY FINDINGS 

 
1. Respondents acknowledge the country’s fiscal problems and realize limitations of 

tourism industry.   
 
 Notably, when respondents were asked to name the most important problem facing the 

country, the most frequent answer provided was crime (especially among women).  
Economic concerns about the availability of jobs, foreign investment, and high prices 
emerged as secondary to that. 

 
 Respondents expressed general awareness of the nation’s budget deficit, though few 

appeared to have a well-informed perspective on the problem.  After learning the details 
of this year’s deficit ($500 million) and the total debt ($5 billion by 2013), they 
acknowledged the extreme severity of the situation, but many were unsure how these 
fiscal challenges would impact their own lives. 

 
 Predictably, Bahamians were aware of the prominent role that tourism plays in the 

country’s economy.  They recognize that a successful tourism industry is key to a healthy 
economy and many expressed worries that tourism in The Bahamas could struggle due 
to competition from other more affordable destinations, or another economic recession in 
the United States. Respondents were particularly concerned about Cuba, stating on 
several occasions that once “they” open Cuba to American tourists, The Bahamas will be 
“toast.” 
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Respondents were not able to prescribe any solutions to the country’s economic malaise.  
When asked to name an industry that could help balance the Bahamian economy, 
respondents suggested things like fishing and agriculture – one person offered the 
suggestion of “crafts.”  A modest number suggested that The Bahamas needed to 
enhance its manufacturing sector, but overall, it was clear that most Bahamians had 
difficulty picturing what viable economic activity might look like outside of tourism.  

 
2. Oil development is not a familiar issue among most participants. Most are 

completely unaware of the potential for a referendum to be called on the issue. 
 
 In the discussions, only a handful of respondents across all 10 groups (nearly 100 people 

in total) mentioned oil in any capacity before being prompted on the topic by the 
moderator.  When asked what they had heard about topics for potential upcoming 
referenda, oil exploration was only mentioned by a small minority of respondents.   

 
These findings indicate that oil development is simply not an everyday item of interest or 
concern for Bahamians in the groups, and it is unlikely that the respondents have seen, 
read, or heard much about the issue in the media. 

 
3. Reactions to oil exploration are mixed, ranging from pragmatic support to 

emotional opposition. 
 
 Despite their failure to mention oil as a “top of mind” issue, respondents had an 

immediate reaction to the idea of development when the topic was broached by the 
moderator. Opinions on the issue were mixed, with most of the “first-take-on-the-issue” 
supporters residing in New Providence and most of the opponents in the Family Islands. 
Most supporters could be classified as pragmatic, if not enthusiastic, in their endorsement 
of exploration. Most opponents are driven by emotion – but even among this group, 
positions can be moved by messaging.  

 
 Opinions on the issue varied considerably by gender. In general, men were much more 

supportive of oil development while women tended to approach the idea with a greater 
degree of skepticism.  The most emotional opposition was found among women in Abaco 
and Andros. Opposition in Nassau was much more restrained and considerably less 
emotional. The majority of women in Nassau supported the idea of development.  

 
 Respondents’ concerns about oil development were fairly consistent.  With few 

exceptions, opponents immediately said it wasn’t worth the potential risk to the 
environment and to the tourist and fishing industries. Opponents in each group were 
quick to raise the Gulf oil spill and the resulting economic and environmental problems. 
They also have very little faith that the enormous potential bounty of offshore oil revenue 
will be used in a manner that benefits everyday Bahamians. 
 

 Supporters cited the economic benefits and recognized immediately that the discovery 
and production of oil in The Bahamas would provide sizable financial benefits – a true 
“game-changer” for the country, according to several respondents. These people 
understand that producing energy offshore does carry some risk, but they believe it can 
be managed safely – especially since so many of their Caribbean neighbors are already 
safely engaging in the activity.  

 
4. “Cuba is already doing it” among the most persuasive messages we tested. 
 
 First and foremost, respondents reacted positively to information about the tens of billions 

of dollars in potential revenue that would be collected by the government should oil be 
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discovered.  There was broad recognition that such a vast sum would allow The 
Bahamas to invest in key national priorities, such as education, health care, and 
infrastructure.  Notably, respondents were more likely to suggest that oil revenue be 
spent on behalf of social programs than they were to recommend using it to pay off the 
country’s debt.   

 
For some voters, though, the size and scope of the potential reward from offshore 
development was hard to believe – some tended to dismiss the entire proposition as 
something “too good to be true.” 

 
 One of the most compelling arguments in support of development is that other Caribbean 

countries are already hosting active wells in their territorial waters.  Respondents 
appeared to understand the idea – and be moved by it – that The Bahamas was already 
facing all of the potential risks associated with oil production in nearby places, but 
receiving none of the potential benefits. 

 
 Respondents also generally agreed that it was possible for The Bahamas to exist both as 

an oil-producing country and as a world-class tourist destination. This sentiment was 
reinforced by information that other countries like Jamaica, Mexico, and Brazil were 
already producing oil near popular tourist sites.  

 
 The endorsement of offshore exploration by the Hotel Association and the Chamber of 

Commerce was also fairly well-received.  The fact that organizations tied so closely to the 
health of the tourism industry would be in favor of oil development helped quell some 
concerns about risk. That was true particularly in the Family Islands. Informed of BHA’s 
support for the activity, one opponent in Abaco dropped her opposition entirely. “If they 
support it even though they have so much to lose,” she said, “then I guess I can be for it 
too.” 

 
 Some arguments were less persuasive.  Most prominently, any discussion of exploration 

taking place closer to Cuba than The Bahamas did not elicit positive responses, 
especially when respondents were told that any potential spill would mostly impact Cuba.  
Respondents are uneasy with the proximity of oil wells to land, regardless of whether it 
was their own country, or someone else’s. There were strong negative reactions to the 
disclosure that roughly 98 percent of the oil from a spill would land on the Cuban coast. 
Most didn’t believe it – and, among those who did, the reaction was one of insult. “We are 
a humane people,” one respondent said. “And that would not be humane toward Cuba.” 

 
 Respondents were also mostly unmoved by President Obama’s support of offshore 

drilling.  The information was positively received, but it did not appear to be a motivating 
factor for Bahamian focus group respondents. As one participant in Abaco put it: “I’m glad 
he [Obama] won. I hope he wins again. But he doesn’t know a thing about The 
Bahamas.” 

  
5. Respondents are likely to overstate their awareness of Bahamas Petroleum 

Company, but most react positively to information about the company. 
 
 When asked if they had heard of Bahamas Petroleum Company, a surprising number of 

respondents indicated at least some familiarity. However, very few were able to offer any 
specific information about the company, indicating that their knowledge of the firm is 
either extremely limited or overstated. 
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 After being presented with “biographical” information about BPC’s company makeup and 
experience, most respondents appreciated and responded favorably to the company’s 
foreign expertise and vast experience. 

 
 While most respondents appreciated the idea of job training programs and scholarship 

opportunities, some were skeptical about the company’s motivation.  These skeptics saw 
the company’s contributions as an attempt to “buy” support.   

 
 In the same vein, most Bahamians expressed interest in the ability to buy stock, but 

some doubted that average Bahamians would be able to afford it. For others, there 
appeared to be some confusion on whether the stock would be made available for 
purchase, or potentially provided free-of-charge as a gift.  
 
Interestingly, the strongest support for stock-ownership in the company that we found 
was among those respondents with no college degree. In Abaco and Andros, even folks 
who opposed oil development said they would strongly consider investing in the stock if 
the company were to gain approval from the government to proceed. In other places, 
willingness to buy stock was generally correlated to one’s position on whether to allow oil 
production.  

 
6. Respondents want to be assured that development would be performed under 

strict safety standards and regulations. 
 
 In group after group, the best, most persuasive arguments about oil tended to shift 

respondents to a position where they would accept the idea of oil development.  But they 
were typically firm in their position that oil production should only go forward under the 
strictest standards and regulations possible. 

 
Especially among the handful of “hard-core” opponents we encountered, the argument 
that The Bahamas doesn’t have the proper safety standards in place served as a “fall-
back” position any time a positive message was offered. Respondents needed to be 
assured that any oil activity would take place with every effort to minimize the risks that 
they immediately associate with oil. 

 
7.  Respondents are somewhat skeptical about government’s ability to effect positive 

change. But they generally trust it to faithfully represent the Bahamian people. 
 
 Respondents expressed a begrudging sense of trust toward government, with most 

acknowledging that the Prime Minister was capable of acting in the best interests of the 
people. Some withheld judgment on that point on the basis that the current government 
hadn’t been in power long enough to say either way.  

 
 There was very little discussion initially of government corruption or the potential misuse 

of public funds. However, after the discussion shifted to the billions in potential revenue 
that could come from oil, many questioned whether the government would be capable of 
ensuring that everyday Bahamians would benefit from it. 

 
 The Prime Minister was viewed in a favorable light by most respondents, though there 

appeared to be a (predictable) partisan divide, with PLP supporters more enthusiastic 
about him and FNM supporters more skeptical. In Andros, most respondents we sampled 
were aligned with the FNM, and so were generally more dubious about the current 
government than we saw elsewhere.  
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8. Respondents enthusiastically support the idea of using public referenda to decide 
public policy matters. 

 
 The referendum process was extremely appealing to focus group respondents, who see 

it as a chance for the Bahamian people to have a say in important issues that will impact 
their lives.   
 
In fact, referenda are so popular that, once introduced to the idea, respondents struggle 
to think of any issues that shouldn’t be decided that way, or could and should be decided 
by the Prime Minister. When presented with the option of a referendum, it appears to be 
hard for Bahamians to pass up a chance to participate – even though referenda have 
historically been considered a rare event in the country.  

 
 For the issues discussed in the focus groups – offshore oil exploration and legalizing and 

regulating web shops - respondents were much more likely to agree that the PM could 
exercise authority over the numbers issue without a referendum. Most respondents felt 
that offshore oil was important enough and would impact enough people to make it 
worthy of a referendum vote. 

  
9. There is only modest support for the Prime Minister making the decision to both 

explore for and then later produce oil without having a referendum at any stage. 
 

There were some in the groups, particularly men, who would cede the decision-making 
on offshore oil to the Prime Minister.  However, this was a minority opinion across the 
groups.  Support for the Prime Minister making a decision to move forward increased 
somewhat after respondents were read a statement urging him to make an executive 
decision based on the country’s urgent financial needs. 
 
Notably, the Prime Minister’s campaign pledge to hold a referendum was not a 
well-known fact to respondents.  But, when that information was presented, any 
support that existed for the PM making an executive decision soon withered away. 
 

10. Across all groups, the vast majority (even among opponents) support initial 
exploration FOLLOWED BY a referendum on whether to produce it, if oil is actually 
found.  

 
As each of our 10 focus groups proceeded on into the second hour, nearly every one of 
them saw support for oil development increase over time. This was especially true in the 
groups of women in Grand Bahama and Abaco, where initial opposition shifted to modest 
support based on the potential oil revenue and other pro-development arguments. 
 
In every single group we conducted, the “comfortable” position for respondents to 
take on the issue was to support initial exploration, and then, if oil is discovered -- 
have the PM hold a referendum on whether or not to proceed with production.  This 
position speaks to respondents’ strong attraction to the referendum process and to their 
curiosity with respect to the question of whether the country even has any oil to speak of.  
 
Even among the “hard-core” opponents of oil development, very few – literally, all but one 
– suggested that they would oppose going out and at least looking to see if any oil was 
actually there. Several initial opponents indicated that they would be much more likely to 
support oil development – or, at minimum, reconsider their opposition -- if they knew that 
large volumes of oil offshore were available.  
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11.  Respondents do not believe that allowing exploration to proceed PRIOR TO a 
referendum would constitute a “broken promise” by the Prime Minister – quite the 
opposite, in fact.  
 
As mentioned, very few respondents arrived at our focus groups with any knowledge 
whatsoever of an alleged “promise” made by Mr. Christie with respect to a future 
referendum on oil. Once told of that “promise,” though, virtually all respondents indicated 
their support for having such a vote, and said they would be disappointed with the PM if 
no vote was ever called.  
 
That said, respondents generally expressed a strong desire for the government to make 
all relevant information available to the public prior to asking it to weigh in with its views. 
In particular, respondents seem most interested in better understanding whether oil even 
exists in the country’s territorial waters before deciding on whether or not to produce it.  
 
One question we asked explicitly is whether respondents would view negatively a 
scenario in which exploration activities are allowed to proceed prior to a national vote 
being called.  
 
In virtually every case, focus group participants responded with assurances that this 
would not represent a “broken promise” by the PM – but rather, a popular move by the 
PM to provide the public with as much important information as possible before 
asking Bahamians to step up and render a judgment.  
 
Interestingly, once respondents were introduced to the idea that a referendum would be 
called only after we know whether oil actually exists, support among these same groups 
for holding a referendum prior to exploration absolutely evaporated.   
 
Just like with the idea of the referendum itself, once the exploration-first concept is put on 
the table and explained, respondents across all groups immediately latched onto it – and 
indicated a strong aversion to considering any other alternatives. 
 

12.  Respondents view “exploratory drilling” to be fundamentally different (and more 
safe) than “production drilling.” 
 
On several occasions in the moderator’s questions script, we included information aimed 
at ensuring that respondents knew exactly what we were talking about when it came to 
“exploring” for oil – namely, that it involves drilling a well. Going in, we expected that 
information to surprise some people, and potentially result in less support for the 
exploration-prior-to-referendum position. 
 
To our surprise, however, the vast majority of respondents seem to believe (inherently) 
that the risks associated with exploring for oil are much different – and much less severe 
– than the risks involved in actually producing it.  
 
Although this happens to be true in practice, it’s important to note here that we didn’t give 
our respondents any information indicating that that was the case.  Not did we bias the 
sample in any way by suggesting that the exploration phase was easier, or cheaper, or 
more straightforward than the production phase.  
 
Again, despite entering (and then leaving) our focus groups with very little knowledge 
about the oil industry, the vast majority of respondents appeared to be quite comfortable 
with the safety/risk profile of exploratory drilling – and that was true even among those 
who oppose the actual production of oil. As one such respondent put it in Andros: “I don’t 
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really support it, oil. But I don’t see any harm in going out to see if we have it. That’s 
obviously a lot different than oil drilling.” 
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1 Introduction 

1.1 Overview 

 
The purpose of this document is to define the procedure for managing stakeholder concerns and 
complaints (referred to as “grievances”) in a planned, timely, and respectful manner.  
 
Why is a grievance mechanism procedure required? 
 
This grievance mechanism is one aspect of the broader engagement and communications 
strategy adopted by Bahamas Petroleum Company (“BPC”). It specifically seeks to ensure that 
BPC is able to build and maintain its social license to operate for its activities (the company has 
been active since 2007) and specifically for its 2020 exploratory drilling program in the Bain, 
Cooper, Donaldson and/or Eneas blocks. It also seeks to ensure that its stakeholder engagement 
activities align with international best practices, including the IFC Performance Standards. 
 
What does a grievance mechanism procedure achieve? 
 
A deliberate management process to effectively and proactively manage feedback from 
communities and stakeholders, including any grievances or concerns, is frequently used to allow 
communities a chance to have two-way dialogue with a company about its activities, and thereby 
ensuring greater appreciation and understanding of the company’s activities. An appropriate 
grievance mechanism can enhance outcomes by giving people satisfaction that their voices are 
being heard and that their issue has been formally considered within the company.  
 
What is the scope of the grievance mechanism procedure? 
 
This grievance mechanism does not replace existing Bahamian legal processes.  In addition, this 
grievance mechanism does not impede access to other judicial or administrative remedies that 
might be available under domestic law in The Bahamas or through existing arbitration procedures, 
or substitute for feedback mechanisms provided through collective agreements.   
 

1.2 Definitions 

Key definitions are provided in Table 1. 
 

Table 1: Definitions 

Term Definition 

Access Point A method for submitting grievances to BPC 

Complaint  A formal expression of discontent concerning company or 
contractor actions raised by one or more stakeholders. Same as 
‘grievance’ and ‘issue’. 

Complainant An individual, group or organisation who submits a grievance to 
BPC. 

Concern A formal expression of discontent concerning company or 
contractor actions raised by one or more stakeholders that may 
lead to a ‘complaint’, ‘grievance’ or ‘issue’. 

Issue A formal expression of discontent concerning company or 
contractor actions raised by one or more stakeholders. Same as 
‘complaint’ and ‘grievance’. 
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Term Definition 

Grievance  A formal expression of discontent concerning company or 
contractor actions raised by one or more stakeholders. Same as 
‘complaint’ and ‘issue’. 

Grievance Mechanism A grievance mechanism is a process for receiving, investigating, 
responding to and closing out complaints or grievances from 
affected communities in a timely, fair and consistent manner. 

Grievance Owner The person responsible for ensuring a grievance is resolved, who 
may bring in others to support the process. 

Issue A formal expression of discontent concerning company or 
contractor actions raised by one or more stakeholders. Same as 
‘complaint’ and ‘grievance’. 

Remedy Actions taken to resolve a grievance; for example, apologies, 
restitution, rehabilitation, financial and non-financial compensation 
and/or punitive sanctions. Same as ‘resolution’. 

Resolution Actions taken to resolve a grievance; for example, apologies, 
restitution, rehabilitation, financial and non-financial compensation 
and/or punitive sanctions. Same as ‘remedy’ 

Stakeholder Individuals or groups who can affect, or are affected by, or have a 
legitimate interest in the company’s performance. Stakeholders 
can include, but are not limited to: government officials, 
communities, NGOs, media, contractors, business organisations 
and legislative and regulatory authorities. 

 
 

1.3 Stakeholders 

1.3.1 Internal Stakeholders 
This document is intended to be used by all staff members and contractors of BPC.  All BPC staff 
members and contractors that interact with external stakeholders in The Bahamas and elsewhere 
should be made familiar with the grievance mechanism. The process requires the support of 
senior management who should ensure satisfactory performance. 
 

1.3.2 External Stakeholders 
BPC needs to be ready to coordinate and respond in a timely and respectful manner to potential 
incoming grievances from a variety of external stakeholders. . 
 
 

2 Objectives and Scope 

2.1 Objectives 

The objectives of the grievance mechanism are to: 

 Provide accessible avenues for all external stakeholders to contact and formally communicate 

with BPC; 

 Provide a mechanism for stakeholder concerns to be aired, heard and addressed effectively, 

in a timely manner and by the most appropriate personnel; 

 Identify and monitor stakeholder concerns to support effective stakeholder feedback and risk 

management; 
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 Provide a mechanism for potential stakeholder grievance or complaint to be addressed 

effectively, in a timely manner and by the most appropriate personnel; 

 Enhance BPC’s reputation as a proactive and transparent company; and  

 Meet requirements of international best practice. 

 

2.2 Scope 

The grievance mechanism will manage any potential concerns, grievances or complaints from 
external stakeholders arising from BPC’s activities. It applies to all concerns, grievances or 
complaints that may arise as a consequence of BPC operations. This grievance mechanism is 
designed to provide a system for managing concerns, grievances or complaints from the general 
public, and does not replace Bahamian legal processes, existing employee grievance systems, 
normal business-to-business dialogue, or other management procedures already in place.  
 
There are no restrictions on the type of issue a stakeholder can raise under this procedure. 
However, when a concern or potential grievance or complaint is received that would be more 
appropriately handled under a separate company process established for that purpose (such as 
employment or business integrity related issues), it will be re-directed so as to prevent parallel 
processes being followed. All complaints received under this procedure shall be tracked until 
close out, regardless of the process under which they are handled. 
 
BPC reserves the right not to address a concern, grievance or complaint which it reasonably 
considers amounts to no more than general, unspecified, and therefore un-actionable 
dissatisfaction about an issue or with the company, is otherwise malicious in nature, or concerns 
a matter for which the company has no formal responsibility (for example, a matter that the 
government controls).  
 

2.3 Confidentiality 

The personal details of Complainants should only be made available to those involved in the 
resolution of the grievance in question. 
 
BPC will accept, log, and seek to address grievances contained in anonymous grievance forms, 
but, due to the anonymous source of the grievance, will not be able to respond directly to the 
Complainant. 
 
 

3 Grievance Mechanism Process 

3.1 Administration 

BPC will administer the grievance mechanism by providing resources to handle correspondence, 
coordinate internal resolutions, manage a log, and report (both internally and externally).  
 

3.2 Grievance Mechanism Process 

The key tasks in implementing the grievance mechanism are summarised in Figure 1 and 
described below. 
 



Bahamas Petroleum Company Exploratory Drilling - Grievance Mechanism Procedure  

 

  4 

 

Figure 1: Grievance Mechanism Process 
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3.2.1 Receive and Register Grievance 

3.2.1.1 Methods for Receiving Grievances 
Stakeholders can submit grievances through a number of methods, including: 
 

1. Face-to-face: submission of issue in writing, or recorded in writing during conversation at 

a public meeting or presentation, or informal encounters with BPC team members  

 

2. Electronic:  

 Through e-mail addresses gm@bpcplc.com or gm.nassau@bpcplc.com 

 

3. Dedicated (mobile) telephone line: (242) 357-5710 

 
BPC is responsible to ensure that any personnel and contractors that could potentially be 
approached regarding complaints or grievances will be knowledgeable about this grievance 
mechanism process and be ready to explain to the Complainant how to submit their feedback 
and/or provide information on where to learn more (e.g. a business card with instructions). BPC 
will stress that there will be no costs or retribution associated with lodging concerns, grievances 
or a complaint. 
 
To facilitate tracking, evaluation and response to grievances, standardised information should be 
collected and recorded on the Grievance Recording Form (Appendix A). As a best practice, 
practitioners should always carry the Grievance Recording Form and a grievance mechanism 
brochure, if available, when they conduct field visits or stakeholder or community meetings 
including any formal consultation process organised by the Government of The Bahamas. 
 

3.2.1.2 Publicising the Procedure 
The grievance mechanism procedure will be publicised and communicated internally and 
externally in a manner appropriate to the scope and nature of the project, and in a manner 
appropriate to the audience (i.e. method of delivery, language, etc.). In particular, BPC will 
publicise and communicate the process to those most likely to use/administer it: the public via 
newspaper, supply vessel operators and contractors. Notification will include: 

 Publication of a card noting grievance contacts, and providing to the supply vessel 

operator, so they can provide to any stakeholder at sea (e.g. if necessary to enforce the 

safety exclusion zone) 

 Publication of the grievance contact information and information about planned activities 

in local papers in advance of drilling 

 Presentation of the information to stakeholders during in person meetings by BPC (see 

Stakeholder Engagement Plan for details) 

 Publication of the grievance contact information on the BPC website  

 

3.2.1.3 Registering Grievances 
Grievances will be logged in the Grievance Register (Appendix B) within five days of receiving 
the grievance.  A grievance owner will be assigned to each grievance when they are logged. The 
grievance owner may delegate responsibilities to other staff, but is ultimately responsible for: 

 Defining and implementing resolution actions. 

 Investigating the grievance. 

 Consulting relevant departments or persons within the organisation. 
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 Making sure resolution actions are completed. 

 Tracking progress of individual grievances. 

 Aggregating and forwarding feedback to Complainants. 

 Documenting resolution actions. 

 Gaining necessary approvals from, and reporting to, management.  

 
While no response is necessary for anonymous grievances, these will be logged and reported 
with other grievances to facilitate continuous improvement.  
 

3.2.2 Acknowledge Grievance 
The Company’s internal Bahamian legal counsel, currently Ms Jobeth Coleby, will be responsible 
for formally acknowledging a grievance within eight working days of the submission of the 
grievance, and will inform the Complainant that BPC’s objective is to respond within 20 working 
days. Written feedback is preferred so that a record of correspondence is retained and recorded. 
 
Acknowledgement should include a summary of the grievance, BPC’s approach to responding to 
the grievance, and an estimated timeframe in which the final response will be issued. If needed, 
use the acknowledgement opportunity to clarify issues from the grievance or request further 
information if required. 
 
If a grievance is considered out-of-scope for the grievance mechanism (See section 3.2.3 on 
screening), the Company’s internal Bahamian legal counsel, currently Ms Jobeth Coleby should 
draft a response explaining why it is out-of-scope and providing any guidance of where to go to 
get the issue addressed (if possible). In cases where another entity (e.g. the government or a 
contractor) should be responsible for handling the grievance, BPC will share the grievance with 
the appropriate entity (unless the grievance could result in potential reprisal) and inform the 
Complainant that the grievance has been shared with the appropriate entity.   
 
It should be noted that the identification of the Company’s internal Bahamian legal counsel as the 
party required in first instance to acknowledge and respond to grievances is simply a nomination 
of a person best suited for a response in the context of this procedure, and no significance should 
be attached to the fact that the matter is being responded to by legal counsel.  
 

3.2.3 Screen 
Each grievance will be screened from Level 1 to 3, per definitions provided in Table 2, in order to 
determine the appropriate response.  
 
“Routine” issues will be managed through the grievance mechanism. “Potentially Significant” 
grievances will be flagged and managed in consultation with legal.  
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Table 2: Grievance Screening Categories 

Category Issue Description Issue Type Management Approach 

Level 1 A grievance for which there is already 
a BPC management-approved 
response and an answer can be 
provided immediately. This level also 
includes grievances that are out of 
scope. 
 

Routine  Inform BPC management 
and then utilise approved 
answers to handle 
response. 

Level 2 Grievances characterised by being a 
one-time situation, local in nature, and 
that will not impact BPC’s reputation. 

 Define grievance response 
plan and craft the draft 
response for BPC and other 
management approval. 

Level 3 Repeated, widespread or high-profile 
grievances that may result in a 
negative impact on BPC’s business 
activities and/or reputation. Level 3 
grievances indicate a gap in a 
management plan or procedure, or 
that a serious breach in BPC policies 
or Bahamian law has occurred.  Level 
3 grievances would also include safety 
or human rights concerns, and 
concerns related to physical and/or 
economic displacement and 
resettlement. 

Potentially 

significant 

 Prioritise and define 
appropriate management 
strategy 

 

3.2.4 Investigate  
The Grievance Owner will lead grievance investigation, when needed, which could include 
collecting relevant documents, making site visits, consulting appropriate internal staff, contacting 
external stakeholders, and other activities. Investigation findings will be used to document 
decision making process and inform proposed remedy.  
 

3.2.5 Respond 
Before responding to the Complainant, the Grievance Owner will complete the following: 

 Level 1 Grievances - Grievance Owner informs BPC management and then utilises recently 

approved answers to respond to Complainant. Response requires approval of The Company’s 

in-house Bahamian legal counsel, currently Ms Jobeth Coleby 

 Level 2 Grievances - Grievance Owner defines plan for grievance response and prepares the 

draft response for BPC. Prior to issue, the response requires the approval of both  the 

Company’s in-house Bahamian legal counsel (currently Ms Jobeth Coleby) and another 

nominated senior member of the Company’s management in The Bahamas - currently, that 

person being Roberta Quant (Environmental Scientist).  

 Level 3 Grievances – Grievance Owner works directly with management to define plan for 

grievance response, then drafts response. In the case of particularly sensitive grievances – 
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particularly grievances related to physical and/or economic displacement and resettlement – 

BPC may engage an external organisation or third party in a joint investigation, or allow for 

the participation of a Community Action Council, or other community structure, in order to 

demonstrate transparency in the process being taken to resolve the issue. Level 3 grievance 

responses need to be approved by a member of BPC’s Incident Management Team (IMT) – 

see Company Emergency Response Plan for members.  

 
Once the response has been approved, the Company’s in-house Bahamian  legal counsel 
(currently Ms Jobeth Coleby) is responsible for responding formally using an appropriate 
communication vehicle in the appropriate language(s). 
 
The Grievance Owner is responsible for ensuring all information on the grievance is documented 
and actions tracked in the Grievance Register.  
 

3.2.6 Follow-up and Close Out 
If the Complainant accepts the proposed resolution, the agreed actions are implemented.  
 
The Complaint Owner is responsible for assigning action parties, actions, and deadlines to 
implement the resolution. These are recorded in the Grievance Register with any supporting 
documentation. If necessary, monitoring arrangements will be put in place to verify 
implementation. 
 
After resolution, the grievance should be formally closed out. This includes requesting the 
Complainant sign a completion form to document satisfaction with resolution actions, 
documenting actions taken, and closing out in the Grievance Register.   
 
 

4 Roles and Responsibilities 

Roles and responsibilities of key staff involved in operation and management of grievance 
mechanisms are shown in Table 3. 
 

Table 3: Roles and Responsibilities 

Title/Role Responsibilities  

In-house 
Bahamian legal 
counsel,  

(currently, Ms 
Jobeth Coleby) 

 Overall responsibility for stewardship of the Grievance Mechanism Process 
and documentation 

 Track, analyse, and report grievance updates to management on a daily basis   

 Manage database of grievances and report to BPC management on status and 
trends  

 Follow appropriate privacy data policies and laws 

 Categorising and prioritising grievances 

 Research grievance with appropriate business or contractor group(s)  

 Providing initial response and final, management-approved response (initial 
response should include confirmation that grievance was received and the 
estimated schedule for response) 

 Notify stakeholder who provided grievance if response will take more than 20 
working days 

 Approval of responses to Level 1 grievances 
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Title/Role Responsibilities  

 Write proposals of how to respond to the issue and submit to designated 
managers   

 Look for trends in grievance and work with BPC management to manage 
strategically  

 Inform BPC management in the case of any of emergencies or safety-sensitive 
information  

 Accept grievances in person at community meetings, site visits, etc.  

 monitor and evaluate process and look for ways to improve  

 Maintain and update a pamphlet outlining the procedure and commitments for 
public distribution when appropriate  

 Manage database of grievances, responses, and stakeholder information 
 

Additional 
nominate Senior 
Bahamian 
management  
team member 

 

(Currently Ms 
Roberta Quant) 

 Secondary approval of responses to Level 2 grievances 

IMT Member  Approval of responses to Level 2 grievances 

 Provide oversight of grievance process and monitor consistency of resolutions 
and responses  

 Ensure IMT Member has appropriate level of training to handle role 
responsibilities  

 Support process in a timely fashion through review, leadership, and approvals 

 Liaise with general management as appropriate  

 Create strategic plans to address trends when appropriate  

 Ensure external and internal reporting is appropriate  

  
 

5 Monitoring and Evaluation  

BPC will review qualitative and quantitative indicators relating to grievances internally with 
management and externally with the contractors.  Additionally, BPC will conduct a quarterly 
review on quantitative indicators relating to grievances and report to a monthly management team 
meeting.  
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Table 4: Review Period and Indicators to Review  

Review 
Type 

Objective Suggested Indicators 

Review of 
quantitative 
indicators 

 Assess whether grievances 

are correctly classified 

 Identify trends in grievances 

 Ensure grievances are being 

addressed 

 Total number of grievances received by grievance 

level and type 

 Number of open grievances by grievance level and 

type 

 Timeframes for closure by grievance level and type 

 Repeat of grievance from the same stakeholder 

 Repeat grievance from several stakeholders (i.e. 

trends in grievance) 

Review of 
grievance 
procedure 

 Assess compliance with the 

grievance process 

 Evaluate progress in 

achieving objectives 

 Identify improvements and 

update grievance procedure 

 Compliance with process 

 Completeness of grievance log 

 Qualitative assessment of stakeholder awareness 

of the grievance mechanism through stakeholder 

engagement process 
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Appendix A: Grievance Recording Form 

 



 

Information Recorded by? 
_________________ 
 

Date Received_________ 
 

Official Use Only- 
Claim Number:  

 
Page  ___ of ___ 

 

Bahamas Petroleum Company Grievance Recording Form  
 
Bahamas Petroleum Company would like to know your concerns related to our work and that of our 
contractors.  You can submit your concern anonymously.  However, the more information provided, 
including contact details, the easier we will be able to follow-up.  This process is at no cost to you.  
Participation in this process does not affect your right to take actions under Bahamian or other applicable 
law. 
 

Date/Time/ 
Location 

Date (mm-dd-yyyy): 

 

Time (24 hr): 

Location:   

Name   You can use my name but do not use it in public 

 You can use my name when talking about this 
concern in public 

 I do not want to give my name. 

Alternative 
contact: 

 I would like the following trusted individual to talk with Bahamas Petroleum Company on my 
behalf. 

 

Method to 
Contact You: 

 By mail:  Address where you or your trusted contact receive mail: 

 

 By Telephone:  

 By E-mail: 

 I would like to pick up responses here: __________________________________  

Location of 
Residence: 

If we would like to talk with you in person, describe where can you normally be found? 

Supporting 
Documents: 

 Written (email, invoice, title, 
commitment, contract, etc.) 

 Photograph 

 Voice Recording 
 Other: 

Brief 
Description: 
(What 
happened?  Who 
was involved?  
Who did it 
happen to?) 

 Compensation Requested 
 



 

Information Recorded by? 
_________________ 
 

Date Received_________ 
 

Official Use Only- 
Claim Number:  

 
Page  ___ of ___ 

 

Follow-up:  
(How would you 
like to see this 
resolved?) 

 

 

Acknowledgement of 
Receipt: 

 By checking this box, I acknowledge that my grievance has been received by Bahamas 
Petroleum Company and that I am aware of the grievance resolution process. 

 
 
 
__________________________________________ ________________________________ 
Signature (Claimant) Date (mm-dd-yyyy) 
 
 
 
__________________________________________         ________________________________ 
Signature (Bahamas Petroleum Company) Date (mm-dd-yyyy) 
 
 

For Official Use Only 

Grievance Involves:  

 Human Rights     Property Damage   

 Injury  

 Other _______________________________________ 

 Environmental Concern 
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Appendix B: Grievance Register 

[Separate Excel file] 
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