
ALBANY

New Providence

The Bahamas

Environmental Management Plan

Revised

November 30, 2007

Turrell & Associates, Inc.

Marine & Environmental Consulting



By  
SEV Consulting Group 

In conjunction with Turrell & Associates, Inc. 
Revised:  November 30, 2007 

 

 

Environmental  
Management Plan 

 
 
 
 
 

ALBANY            
New Providence Island, The Bahamas 

 
 
 
 
 
 
 
 
 

Submitted to the Bahamas Environment,  
Science and Technology (BEST) Commission 

For Park Ridge Securities Corp. 





















Albany, New Providence, The Bahamas   Chapter 1 
Environmental Management Plan  Introduction 
 

Rev:  November 30, 2007  1-1 

1.0 Introduction: Purpose, Scope and Content 

The Environmental Management Plan (EMP) is a site-specific document, which provides 
guidelines and information enabling construction staff and project managers to adhere to 
environmental goals of the Albany project.  It serves as a reference and training manual, 
collating all pertinent environmental information about the site and the project along with Best 
Management Practices (BMP) designed to optimize environmental conditions.  The EMP is 
based on information presented in the Environmental Impact Assessment (EIA) as well as 
industry wide best management guidelines.  While the EIA analyzes the environmental 
significance of project activities, the EMP describes more specifically how those activities can 
occur with the least possible impact to natural environments.  Should any activity carried out at 
Albany deviate in nature substantially from that described in the EMP, BEST will be informed of 
the changes and provided with revised text no less than four weeks before such activity 
commences, allowing BEST two weeks to respond before any work begins on said activity. 
 
In general terms an EMP should: 
 

 Describe the site and the planned activities and identify environmental risks associated 
with these activities. 

 List specific environmental requirements relating to the site (e.g. conditions of consent 
from Government agencies).  

 Provide clear directions on how environmental risks are to be managed and how any 
other requirements will be complied with. 

 Clearly indicate who is responsible for ensuring that environmental risks are managed 
and that any requirements are met.  

 
An EMP is not a static document. It’s a working document that changes during the life of a 
project.  
 
The EMP for Albany thus aims to ensure that:  
 

 All environmental safeguards are carried out correctly. 
 Site activities are well managed. 
 Adverse impacts to the environment are minimized. 
 The biodiversity of the site is conserved or enhanced. 
 The project complies with all relevant legislation. 
 The project is monitored for environmental impact. 

 
 

 
The scope of work for this EMP was coordinated and approved by the Bahamas Science, 
Environmental and Technology Commission (BEST).  Revisions have been made based on 
comments by BEST and the consulting firm Black and Veatch.  Best effort has been made to 
incorporate review comments while adhering to the approved scope.  A list of references utilized 
and cited in the text follows.  Also shown is a checklist provided by BEST noting items for 
inclusion in an EMP with their location in the document.   

View of the existing pedestrian pier 
at Albany House 
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Albany EMP: Literature Used and Web Resources 
 
Florida Guide to Writing a Waste Minimization Plan 
http://www.dep.state.fl.us/waste/quick_topics/publications/shw/HWRegulation/Binder1_waste_
min_guide.pdf 
 
Florida Storm Water Prevention Plan for Marinas 
http://www.dep.state.fl.us/law/Documents/Grants/CMP/pdf/StormwaterPlan-Final.pdf 
 
EPA Spill Prevention, Control and Countermeasures Checklist for Construction activities 
http://www.epa.gov/reg3hwmd/oil/spcc/review.pdf 
 
EPA Storm Water Pollution Prevention Plan Checklist for Construction Activities   
http://www.dot.state.tx.us/publications/environmental_affairs/pollution_prevention.pdf 
 
40 CFR Part 112  
Oil Pollution Prevention and Response; Non-Transportation-Related Onshore and Offshore 
Facilities; Final Rule  
 
World Bank, 1998, Pollution Prevention and Abatement Handbook 
http://www.ifc.org/ifcext/enviro.nsf/AttachmentsByTitle/gui_genenv_WB/$FILE/genenv_PP
AH.pdf 
 
Environmental Protection Agency, 1992, Stormwater Management for Construction Activities, 
Developing Pollution Prevention Plans and Best Management Practices 
http://cfpub1.epa.gov/npdes/docs.cfm?document_type_id=1&view=Policy%20and%20Guidan
ce%20Documents&program_id=6&sort=name 
 
Kruczynski, W.K., 1999, Water Quality Concerns in the Florida Keys, Florida Keys National 
Marine Sanctuary 
http://floridakeys.noaa.gov/research_monitoring/wqpp_white_paper.pdf 
 
F.A.C. 62-302.530, Criteria for Surface Water Quality Classifications 
http://www.epa.gov/waterscience/wqs/fl/fl_4_62-302t.pdf 
 
Subcommittee on the Management and Mitigation of Acoustic Impacts on Marine Mammals: 
2004, DRAFT 
http://www.mmc.gov/sound/plenary4/pdf/mandmdraftreport.pdf 
 
California Stormwater BMP Handbook: Construction, 2003 
http://www.cabmphandbooks.com/Documents/Construction/WM-6.pdf 
 
City of Solvang, California, 2006, Material and Hazardous Waste Storage 
http://www.cityofsolvang.com/PDF/08-MaterialHazWaste.pdf 
 

http://www.dep.state.fl.us/waste/quick_topics/publications/shw/HWRegulation/Binder1_waste_min_guide.pdf
http://www.dep.state.fl.us/waste/quick_topics/publications/shw/HWRegulation/Binder1_waste_min_guide.pdf
http://www.epa.gov/reg3hwmd/oil/spcc/review.pdf
http://www.dot.state.tx.us/publications/environmental_affairs/pollution_prevention.pdf
http://www.ifc.org/ifcext/enviro.nsf/AttachmentsByTitle/gui_genenv_WB/$FILE/genenv_PPAH.pdf
http://www.ifc.org/ifcext/enviro.nsf/AttachmentsByTitle/gui_genenv_WB/$FILE/genenv_PPAH.pdf
http://www.mmc.gov/sound/plenary4/pdf/mandmdraftreport.pdf
http://www.cabmphandbooks.com/Documents/Construction/WM-6.pdf
http://www.cityofsolvang.com/PDF/08-MaterialHazWaste.pdf
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OSHA Regulations: Hazardous Waste Operations and Emergency Response. - 1910.120 
http://www.osha.gov/pls/oshaweb/owastand.display_standard_group?p_toc_level=1&p_part_nu
mber=1910 
 
Environment Protection Authority, New South Wales 2002, Environmental Management Plan 
for Landscaping Works,  
http://www.environment.nsw.gov.au/resources/siteguide.pdf 
 
Foundation for Environmental Education, 2006, Awards for Improving the Coastal Environment: 
The example of the Blue Flag, 
http://www.blueflag.org/publicattachment/FEE_Manual_ENG_FINAL.pdf 
 
Blue Flag Marina Certification: Commonwealth of the Bahamas 
www.onecaribbean.org/information/documentdownload.php?rowid=3676 
 
Larimer, W. , NC Marine Trades Services, North Carolina Marina / Boatyard Hurricane 
Preparations 
http://www.ncwaterways.com/BusinessAssistance/Regulatory/Waterfront/Hurricane-
preparedness-plan.PDF 
 
SBTDC-Marine Trades Services, 2003, Best Management Practices Manual for North Carolina 
Marinas 
http://www.nccoastalmanagement.net/Marinas/NC%20Marina%20BMP%20Manual.pdf 
 
Bahamas Environment Science and Technology Commission, 2006, Guidelines for the 
Preparation of Environmental Impact Assessments for Industrial Ports and Commercial Boat 
Harbours 
 
Bahamas Environment Science and Technology Commission, 2006, Guidelines for the 
Preparation of Environmental Impact Assessments for Housing Developments 

Bahamas Environment Science and Technology Commission, 2006, Housing Developments:  
Impacts, Mitigation Measures, and Evaluation & Monitoring Requirements 
 
 

http://www.osha.gov/pls/oshaweb/owastand.display_standard_group?p_toc_level=1&p_part_number=1910
http://www.osha.gov/pls/oshaweb/owastand.display_standard_group?p_toc_level=1&p_part_number=1910
http://www.environment.nsw.gov.au/resources/siteguide.pdf
http://www.onecaribbean.org/information/documentdownload.php?rowid=3676
http://www.ncwaterways.com/BusinessAssistance/Regulatory/Waterfront/Hurricane-preparedness-plan.PDF
http://www.ncwaterways.com/BusinessAssistance/Regulatory/Waterfront/Hurricane-preparedness-plan.PDF
http://www.nccoastalmanagement.net/Marinas/NC%20Marina%20BMP%20Manual.pdf
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Table 1-1: BEST Commercial Boat Harbors EIA Guidelines EMP Checklist 

 
 EMP 

Attachment 
(Section) 

 
Included/ 
Addressed 

 
 

Comments 
Safety & Occupational Health Program    

Construction & Operational hazard 
identification 

Appendix 
VI 

 In the WHIMIS material 

Safety & Occupational Health procedures 
& practices 

6.0 
Appendix V 

 Health and Safety Plan (includes 
comprehensive fire plan and site 
emergency response and evacuation 
plans for construction and operation 
phases) 

Training, including hazard awareness 10.2  Mandatory for all construction staff 
Medical monitoring (where hazardous 
chemicals) 

N/A   

Accident & occupational illness reporting 10.4  Incident report forms 
    
 
Environmental Operations & Monitoring 

   

Mass balances (raw material inputs, 
product outputs, pollutants & discharges) 

9.2.1 
5.7.1 

 Water quality monitoring 
Waste tracking 

Pollution prevention plan 6.6.1  Drainage plans to be finalized 
Facility monitoring program 9.1  Monitoring overview 

       Key principles and priorities 9.0  Monitoring overview 
Responsibilities (management, 
implementation, analysis, review, 
reporting) 

9.0 
2.4 

 Reporting and duty chart 

Training and certification 10.2  General employee training  
Pollution control and environmental 
quality monitoring equipment & 
management practices 

9.0  Monitoring overview 

Acceptable thresholds/limits 9.2.1  Water quality guidelines provided 
Corrective actions & strategies 9.2.1  Details to be determined with BEST 
Dredging operations management 5.3  Plan for access channel and marina 

entrance 
Soil erosion and sedimentation control 
plan 

5.1  For Phase I construction, see drawings 
Appendix IV 

Beach monitoring 5.2.2  Specific to enhancement work 
Sampling & analysis program 9.0  Monitoring overview 

Surface water N/A  Not proposed 
Groundwater 9.3   
Sea water 9.2.1   
Sediments N/A  Not proposed 

Groundwater management program 9.3  Remediation to be coordinated with 
BEST if monitoring results show 
deterioration 

Air Emissions management 5.6.2  As related to noise and odour 
Ambient air monitoring N/A   
Stationary sources N/A   
Mobile sources N/A   
Evaporative emissions N/A   
Fugitive emissions N/A   
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Noise control 5.6.1  Management for construction and 
operations 

Odour control 5.6.2  Management for construction and 
operations 

Biological resource monitoring 
(indicator species) 

9.2.2 
9.2.3 

 Scope presented for terrestrial and 
marina communities 

Disease prevention and control plan N/A   
Liquid waste management 6.2  Within hazardous material management 

sections 
Process 6.2   
Vessel 6.2   
Sanitary 7.2.8.1  Wastewater handling addressed for 

marina operations 
Storm water management 6.6.1 

6.6.2 
 Site drainage plans to be finalized 

Marina system described 
Storm water management plan 6.0   
Storm water pollution prevention plan 6.0   
Solid waste management 5.7  For construction and operations 
Waste management plan Appendix 

VII 
  

Hazardous material management plan 6.2   
Identification & inventory Appendix 

VI 
6.2 

  

Segregation 6.2.2   
Storage 6.2.2   
Treating & Disposing 6.2.3 

6.2.4 
  

Fertilizer and pesticide management 8.4  For landscaping works 
Socio-economic & cultural monitoring 
plan 

10.5  Feedback form provided 

Land use management plan (ROWs, 
set asides/buffers, expansion, traffic) 

N/A  Information contained in the 
Environmental Impact assessment 
(EIA) 

Landscape and golf course 
management plan 

8.0   

    
Emergency Management Program & 
Contingency and Response Plans 

   

Emergency Management Program 6.0  Overview 
Emergency Management Equipment 6.1  PPE 
Explosion and fire prevention, monitoring, 
response & control plan 

6.5   

Spill prevention, response, containment 
and cleanup plan 

6.4 
7.2.5 

 In hazardous material management and 
repeated marina management plan 

Storage and disposal of hazardous 
materials & equipment 

6.2   

Marina, facilities, and vessel security 
management plan 

7.0  Marina management overview 

Hurricane response manual Appendix II   
Emergency management training and 
testing/exercises 

10.2  Mandatory training 

Accident/incident documentation and 
reporting 

10.4  Incident report forms 



Albany, New Providence, The Bahamas   Chapter 1 
Environmental Management Plan  Introduction 
 

Rev:  November 30, 2007  1-6 

Emergency communications plan 
(government & public) 

N/A  To be determined 

Coordination with local/island emergency 
mitigation and response plans 

N/A  To be determined 

    
Environmental Management Reporting 
and Coordination 

   

Internationally recognized standards 1.0 
3.0 

Appendix 
VI 

 See literature sources, list of 
regulations and WHMIS material 

Inspection & audit program 9.0  Monthly and ongoing monitoring by 
environmental managers, inspection by 
BEST to be determined 

Corrective action program TBD  To be determined  
Environmental & emergency management 
plans review & update 

Ongoing   

Control plan during construction and 
commissioning 

N/A   

Control plan during operations 9   
Community/public involvement 10.5   
Coordination with Government/BEST   Ongoing 

    
    
 
 
 

Table 1-2: BEST General EMP & ERP Guidelines Checklist 
 
 
Environmental Management Plan 
 

EMP 
Attachment 

Included/ 
Addressed 

 
Notes & Comments 

Introduction & Overview    
Purpose 1.0  EMP scope 
Project components, stages & activities 2.1  Project overview and description 
EMP content outline 1.0  EMP scope 
Predicted impacts to be mitigated 4.1.1  Table of impacts 
Summary of environmental regulatory 
bodies and standards 

3.0  List of regulations 

Mitigation Measures/Plan(s)    
Dredging operations 5.3   
Soil erosion & storm water control 5.1  For construction 
Beach monitoring 5.2.2  Escription of monitoring associated 

with enhancement activities 
Surface water quality N/A   
Groundwater quality 9.3   
Sea water quality 9.2.1   
Air Quality N/A   
Noise control 5.6.1   
Odour control 5.6.2   
Terrestrial biological resources 4.1.2.1  Habitat preservation details 
Aquatic biological resources 4.2.1  Table of marine impacts and mitigation 
Historical & cultural resources 4.1.2.1 (5)  Preservation of cultural resources 
Disease prevention & control plan N/A   
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Liquid waste management 6.2  Within hazardous material management 
sections 

Solid waste management 5.7   
Hazardous waste management 6.2   
Fertilizer & pesticide management 8.4   
Socio-economic & community relations 10.5   
Land use & traffic N/A  Addressed in EIA 

Monitoring Program (for each media)   See chapter 9 for details 
Protocols 9.0   
Type & methods of monitoring 9.0   
Parameters to be measured 9.0   
Sampling location(s) & frequencies 9.0   
Detection limits & thresholds for 
corrective action 

9.0   

Documentation & recordkeeping 9.0   
Staffing & Training    

Environmental Positions & Organization 2.4   
Reporting/supervision 2.4   
Individual responsibilities 2.4   

Implementing mitigation & performing 
monitoring activities 

4.1.2 
9.0 

  

Preparing, submitting & tracking reports Various  Various reports to be filed, see 
Appendix IV 

Performing inspections, audits, reviews 
& quality assurance 

Various  Various reports to be filed, see 
Appendix IV 

Reviewing, confirming, approving & 
updating plans and programs 

Various  Various reports to be filed, see 
Appendix IV 

Communications with public & 
government 

 
10.4 

  

Training programs 10.2  Details to be coordinated with BEST 
prior to commencement 

Types 10.2   
Courses & contents 10.2   
Instructors qualifications 10.2   
Schedule 10.2   
Documentation & recordkeeping 10.4   

Safety & Occupational Health Program    
Construction & Operational hazard 
identification 

Appendix 
VI 

 In the WHMIS material 

Safety & Occupational Health procedures 
& practices 

 
Appendix V 

 Health and Safety Plan 

Training & hazard awareness 10.2   
Medical monitoring (where hazardous 
chemicals) 

N/A   

Accident & occupational illness reporting 10.4  Incident report forms 
Procurement & Funding    

Procurement Plan N/A   
Materials & equipment for mitigation, 
monitoring & emergency response 

N/A   

Waste minimization & pollution 
prevention 

N/A   

Costs & budgeting N/A   
Estimates for implementing mitigation, 
monitoring & emergency response 

N/A   
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(initial & recurring expenses) 
Budgeting plan N/A   
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Emergency Response Plan    
Introduction & Overview    

Purpose Appendix V 
6.0 

 Health and Safety plan provides 
comprehensive overview for 
construction.  Site specific operational 
plan to be prepared on facility 
opening. 

Project components, stages & activities 2.1   
ERP content outline N/A   
Types of accidents & malfunctions that 
can be expected 

2.2 
6.0 

  

Prevention & Response Plans    
Explosion and fire prevention, 
monitoring, response & control plan 

6.5 
 6.7 

  

Spill prevention, response, containments 
and cleanup plan 

6.3 
7.2.5 

  

Storage and disposal of hazardous 
materials & equipment 

6.1   

Evacuation plans Appendix 
IV 

  

Security management plan 6.8   
Staffing & Training    

Positions & Responsibilities 2.4  Organization chart 
Command & control authorities 2.4   
Individual responsibilities 2.4   
Training 10.2   
Courses & frequency 10.2  Details to be determined 
Exercises 10.2   
Documentation 10.2   

Communications & Reporting    
Notifications & emergency contacts 1.0  Contact details and personnel names 

and locations to be finalized 
Emergency communications plan 
(government & public) 

N/A   

Coordination with local/island emergency 
response plans 

N/A   

Events reporting & documentation 10.4 
Appendix 

III 
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2.0 Overview of the Albany Project 
 
2.1 Project Description and Approved Site Plan, Operational Goals 
 
Albany will be a luxury mixed-use resort community comprising approximately 565 acres on the 
southwestern end of the island of New Providence in The Bahamas.  This will be a state-of-the-
art resort community with a wide array of amenities.  The property is located just 5 miles from 
the Nassau International Airport and between the area known as South Ocean and the historical 
settlement of Adelaide. 
 
Key amenities of the development will include a luxury boutique hotel featuring an 18-hole, 
Ernie Els Design, Signature Golf Course, a state-of-the-art fitness center and a Beach House 
offering dining experiences and a family water-park. The project includes a world-class, large 
vessel marina, with approximately 71 slips capable of servicing mega-yachts.  A marina village 
will offer approximately 100 marina residences and hotel units, outdoor dining, and select 
shopping experiences with an ambience reminiscent of Mediterranean harbours.  The project has 
been designed along the tenets of ‘new urbanism’; incorporating a state-of-the-art approach to 
residential planning within a distinctly Bahamian context in architectural and environmental 
considerations.  Residential opportunities will be provided by +/- 325 residential units. 

Subject to market demand, project owners intend to further develop the area surrounding the 
marina such that it will become a social center for the community that may house marina and 
ocean view condominium styled apartments.  A selection of boutique stores will provide a 
vibrant mix of dining experiences; select convenient retail shopping, and water sport 
opportunities for Albany residents and members.  In addition, Albany will provide extensive 
children’s programs, play areas, and childcare.  

 

Project Component Acres % of total Details 

Golf Course 215.0 37.5% 18 Holes 

Dining Facilities 7.9 1.3% 2 (Beach and Golf) 

Marina 16.3 2.8% +/-100 Slips 

Marina Village 9.3 1.6% 20,000 sq. ft. Retail/Commercial 

Equestrian Center 76.3 13.3% Approximately fourteen 5 acre lots, stables, riding loop 

and ancillary facilities 

Hotel/Residential / Commercial /  

Common (including greenspace) 

211.9 37% 48 cottage hotels and +/- 325 residences, commercial 

spaces and common areas 

Conservation Areas  35.5 6.2% Natural preserve (excluding golf course buffers) 

Golf Course Table 2-1: Summary of land allocations and project details (EIA, 2005). 
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The course is located in the northeast section of the property spanning approximately 215 acres.  
As a ‘core’ golf course it will not be fragmented by residential units.  It will be buffered to the 
northeast by a 32.5-acre conservation area in addition to approximately 70 acres of natural 
buffers, which will provide privacy for the golf holes.  These areas will be improved by 
removing any nuisance vegetation, thinning out some of the underbrush, cutting view corridors 
where needed and supplementing existing vegetation with additional plantings. Plant materials 
may be left in place or removed and transplanted as required.  All measures are planned to 
maintain plant species diversity and provide wildlife value. 
 

The resort facilities will 
include a boutique hotel, spa, 
pools, dining facilities, 
tennis courts, a pro shop, 
men’s and women’s locker 
rooms.  A nearby park with 
walking paths can be easily 
accessed by car or foot from 
the pedestrian friendly 
community of Albany.  
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 

Figure 2-1-: Proposed course layout 
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Marina 
 
The Albany marina will be a state of the art facility built partially around the site of an existing 
yacht basin that was dug out by the previous owner, Chalopin, ten years ago but only temporarily 
connected to the ocean.  The Albany project has 3,200 linear feet of shoreline.  The marina 
entrance will be cut through the shoreline near the location of an historical inlet to Adelaide 
Creek.  A side channel will be cut east off the main channel to connect to the adjacent property in 
the area of the historical inlet.  Jetties will be constructed both east and west of the new inlet to 
inhibit shoaling and facilitate tidal circulation and flushing.  Natural stone rip-rap will line the 
entrance channel, tying into the jetties to dissipate wave energy.  Rip-rap will provide shallow 
water habitat and water quality benefit.  The basin bottom will be sloped gradually towards the 
entrance to help facilitate tidal circulation.   
 
Fueling facilities will be provided and designed to be user friendly and safe for the public.  Fuel 
tanks will be located on the uplands and will include spill containment basins surrounding the 
tanks.  Docks may be constructed with traditional pressure treated wood pilings and decking, 
concrete pilings with wood structure or floating concrete docks with concrete pilings.  A dry 
storage building is proposed for the adjacent upland, which will keep small boats out of the water 
when not in use.  The dry storage facility will be located away from the edge of the water, access 
being provided by a concrete road from which a forklift will be used to launch and haul boats.  A 
water recycling and sediment-trapping device will be installed in the boat wash down area to 
capture any pollutants and to minimize water use.  
 
The marina village surrounding the facility will include multiple story condominiums, open-air 
dining and a street scene which will serve to make the harbour area a center of activity as yachts 
come and go.  The intent is to give the marina village a ‘Portofino, Italy’, feel with colors and 
architecture to set the area apart.  The marina has been designed for very large vessels, which 
will give the harbour an aristocratic look while preserving a large open basin needed for the 
increased turning radius of these large yachts.  This large basin will also enhance views. 
 
Additional details on marina operations are provided in Chapter 7.  
 

Hotel and Residential 

 
The 48 cottages nestled around the existing Albany House will comprise the main hotel 
accommodations within the resort. The residential component of the community is comprised of 
large estate lots along the ocean and smaller homesites closely fitted into the central town.  This 
has been planned to promote community and pedestrian friendly access in a landscaped and 
traffic calmed environment.  In addition, fourteen (14) five acre ranch-style lots are located in the 
northwest quadrant of the property surrounding an equestrian center with stables and horse riding 
amenities.  Average lot size for the remainder of the homesites is 7,200 square feet or 0.16 acres.  
Restrictive covenants for homeowners will describe landscaping and clearing protocols. 
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The existing Albany House will be maintained as a social center and recreational amenity for all 
future residents and hotel guests.  The estate already features gardens, ponds, walking trails and 
quiet rest areas away from the main structure, a large well appointed home with many rooms, 
corridors and dining areas with an open-air feel.  Amenities will include dining facilities, pools, 
fitness areas, beach access, lounges and changing areas with fresh water showers.  
 

 
 
 
 
 
Operational Goals 
 
The Albany management team is committed to operations of the highest standards both 
environmentally and service-oriented.  Every effort will be made to adhere to guidelines presented 
in this EMP, which are designed to minimize the risk of unforeseen impacts to the natural 
communities on-site and in the vicinity.  

Figure 2-2: Proposed site plan 
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2.2 Expected or Potential Impacts, Accidents or Malfunctions 
 
Environmental impacts of the project are summarized in Chapter 4 and described fully in the 
EIA (2005).  These are impacts to natural communities and wildlife in the area that can be 
reasonably inferred, considering the footprint of impacts and known habitats on-site.  The marine 
sections outline the marine habitats, impact areas related to the marine works and construction, 
mitigation measures and there is some discussion of rare species and their protection.  Other 
expected impacts are those related to normal construction and operation such as waste generation 
and disposal, marine operations, fueling, use of chemicals and other potentially hazardous 
materials. This EMP, in addition to fully describing how planned mitigation activities will be 
carried out, also considers and plans for other accidents or malfunctions, which may entail an 
environmental component.  These include: 
 

• Storms and hurricanes 
• Fires 
• Fuel spills 
• Medical emergencies 
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2.3 Goals for Safe Construction and Schedule of Activities 
 
The project will be completed in phases with a detailed construction schedule prepared prior to 
commencement.  Training for all personnel will ensure that safe work practices are followed, 
please see section 10.2.  The Best Management Practices presented in this EMP will be 
introduced to staff at this time.   
 
2.4 Organization Charts 
 
Project staff involved with the EIA and EMP and their contact details are shown below. 
 
 
 
 

 

  

 

 

 
 
 
 
 
 
 
 
 

  

 

 

Project Management Team: 
Tavistock Development 
John Davies         Senior Vice President& Project Manager 
Tyrone McKenzie   Vice President 
Rochelle Newbold   Environmental Manager 
Jason Callender        Vice President 
Contact: (242) 362- 4780 
 

Environmental Project Managers: 
Turrell & Associates, Inc.    SEV Consulting Group 
(239-643-0166)                    (242) 328-5178 
Todd T. Turrell                     S. Helena Moultrie 
Cloe Waterfield 
Tim Hall 
 

Marine Consulting Engineers: 
Smith-Warner, Inc. 
(876) 978-8950 
David Smith 
Jamel D. Banton 

Civil and Stormwater Engineering 
Integrated Building Services, IBS. 
(242) 324-5445 
Nick Dean 

Landscape Architect: 
To Be Determined 

Marine Construction: 
To Be Determined 

Upland Construction: 
To Be Determined 
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Duties and responsibilities associated with the implementation of the EMP fall within several 
work areas.  Key positions and areas of responsibility are shown in the cart below.  Names and 
contact details will be provided as assigned.   
 
 
 
 
 
 
 
 

Project Manager 
(John Davies) 

Overall construction, operations, 
implementation of provisions of 
the EMP and EIA. 

Site Manager 
Health and safety plan and 
emergency preparedness 
during operations. 
Overall compliance with 
EIA and EMP, reports to 
Project manager 

Community 
Association 
Manager 

Public areas, 
household 

waste  

Environmental Manager 
(Rochelle Newbold) 

Monitoring 
Documentation 
Mitigation 
Training 

Construction 
Manager 

All construction 
related aspects of the 
EIA and EMP 

Albany Hotel & 
Community 

Manager 
Customer service, 
food and beverage 

Harbourmaster 
Marine operations 
including fueling, 
maintenance and 

Blue Flag 
implementation 

Groundskeepers 
Common area 

landscaping, solid 
waste, preserve 

management  

Golf Course 
Superintendent 

Golf course 
maintenance 

and landscaping   
 

Health and 
Safety Officer 
Health and 
safety plan and 
emergency 
preparedness 
during 
construction 

Supervisory 
Construction 

Personnel 

Construction 
Personnel 
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3.0 Applicable Environmental Regulations; Local, National and International 

 
A complete list of approvals and permissions required for construction of the various 
components of the Albany project will be completed and maintained by construction managers 
once work begins.  Relevant government agencies and entities include: 
 

 The Bahamas Environment, Science and Technology (BEST) Commission 
 The National Creeks and Wetlands Restoration Sub-Committee 
 Department of Agriculture 
 Department of Fisheries 
 Ministry of Public Works and Transport 
 The Port Authority 
 Ministry of Health 
 Department of Environmental Health Services 
 Ministry of Maritime Affairs 
 Water and Sewerage Corporation 
 Ministry of Tourism 
 District Councils and Town Committees 
 Town Planning Committee 

 
Additionally, a series of specialized laws have been passed in The Bahamas which affect 
activities occurring within the coastal zone.  
 
 Antiquities, Monuments and Museum Act (1998) 
 Conservation and Protection of the Physical Landscape of The Bahamas Act (1997) 
 Local Government Act (1996) 
 Archipelagic Waters and Maritime Jurisdiction Act (1993) 
 International Persons Land-Holding Act (1993) 
 Environmental Health Services Act (1987) 
 Wild Birds Protection Act (1987) 
 Plant Protection Act (1987) 
 Fisheries Resources (Jurisdiction and Conservation) Act (1977) 
 Water Supply Corporation Act (1976) 
 Wild Animals (Protection) Act (1968) 
 Coast Protection Act (1968) 
 Agriculture and Fisheries Act (1963) 
 Town Planning Act (1961) 
 Bahamas National Trust Act (1959) 
 Immovable Property (Acquisition by Foreign Persons) Act and Quieting of Titles Act (1959) 
 Water skiing and Motor Boat Control Act 
 Hotels Act 
 Port Authorities Act 
 Marine Mammal Protection Act 
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International Agreements  
 
The Bahamas is a party to several international environmental agreements that either affect or 
may affect the management of the coastal resources of The Bahamas. For example, the Ramsar 
Convention on Wetlands (1971) calls for the conservation and wise use of wetlands to achieve 
sustainable development. Operational wetlands conservation guidelines, as well as funding 
opportunities for individual wetlands conservation projects are available though the Ramsar 
Convention to party nations. Currently, The Bahamas has no national law or regulation that 
specifically addresses wetlands protection. The Montreal Protocol on Substances that Deplete 
the Ozone Layer (1987) addresses ozone depletion, which is an environmental issue with indirect 
impacts on the coastal zone, because of its interconnection with global warming and sea level 
rise.  The Convention for the Protection and Development of the Marine Environment of the 
Wider Caribbean Region (The Cartagena Convention) (1986), coordinated by United Nations 
Environmental Program (UNEP), includes three protocols: the Oil Spill Protocol, the Specially 
Protected Areas and Wildlife (SPAW) Protocol, and the Land Based Sources of Marine Pollution 
(LBSMP) Protocol (not yet finalized). The SPAW Protocol, which went into affect in June 2000, 
calls for the protection, management and development of marine and coastal resources 
individually and jointly among countries. Although The Bahamas is not a party to the Protocol, 
several other Caribbean countries have entered into these agreements and their actions may have 
impacts on the coastal zone of The Bahamas. 
 
Additionally, provisions of the World Bank and World Health Organization regarding noise 
pollution will be met.   
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4.0 Description of Existing Natural Communities, Environmental Impacts and 
Mitigation Measures 

 
This chapter summarizes work presented in the Environmental Impact Assessment to describe 
existing communities on site, how they will be affected by the work, and provides details on the 
mitigation measures planned.  
 
4.1 Terrestrial Habitats  
 
The site consists of approximately 570 privately owned acres; no Treasury or Crown lands will 
be affected by the development.  All existing lands are currently in use, with approximately 70 
acres consisting of the Albany House, beach and grounds and 500 acres north of South West Bay 
Road, owned by New Providence Development, used for potable water extraction.   
 
Prior activities on the property have entailed substantive impacts to the existing natural 
communities. Northern sections, predominantly pine forest, have been subject to past logging as 
well as previously used for potable water extraction.  A series of roads and wellfield trenches 
crisscrosses the site and has fragmented the native habitat and exacerbated the proliferation of 
invasive exotic species.  Additionally, large areas have been scraped down for gravel extraction.  
Natural communities around the Albany House have been similarly affected by the excavation of 
lakes and the existing marina basin as well as creation of trails and pathways.  
 
Terrestrial habitat survey was carried out as part of the EIA and a total of twelve (12) distinct 
habitat delineations were identified and are described below.  The property was mapped and the 
areal extent of each habitat type estimated.  A summary of results is provided below and a habitat 
map concludes this section. 
 
1. Pine  

 
Greatest in areal extent (231.3 acres), making up much of the 
northern section of the site is the Caribbean Pine community.  
Pinelands on the Albany site are identified as dry pine 
communities with a canopy of Caribbean pine, Pinus caribea 
var. bahamensis, a midstory of Poisonwood, Metopium toxiferum 
and Thatch palm, Thrinax morrissi with mixed groundcovers 
including Bracken fern, Pteridium aquilinum and Golden Beach 
Creeper, Ernodea littoralis. In the eastern section, stages of 
ecological succession to mixed broadleaf coppice community are 
well underway.  Previous logging and wellfield use, as well as 
the absence of regular burns, has negatively impacted the habitat 
through fragmentation, spread of exotic species and draw down 
of the water table. 
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2. Pine / Palm 
 

This delineation was used where Thatch palms, 
Thrinax morissii, were present as a dominant 
canopy or midstory species along with Caribbean 
pine, P.caribea. Midstory and groundcover 
species were very similar to the pine and open 
pine habitat types but T. morrissii, in some areas 
were abundant.  Total acreage is estimated at 49.6 
acres. 
 
 
 
 

 
3. Coppice Ridge 
 
The broadleaf coppice community is recognized 
as providing the greatest terrestrial biodiversity of 
any upland habitat in the Bahamas.  The ridge 
feature (totaling 11.5 acres) extends from the 
western property boundary into the central part of 
the site. Pines were absent and a mixed broadleaf 
coppice habitat comprising Poisonwood, 
Metopium toxiferum, Pigeon plum, Coccoloba 
diversifolia, Cassada wood, Bumelia salicifolia, 
Thatch palm, Thrinax morissii, Gumbo limbo, 
Bursera simaruba, Five finger, Tabebuia 
bahamensis, Rams horn, Pithecellobium keyense, 
Wild coffee, Psychotria ligustrifoli, and Wild 
bamboo, Lasiascis divaricata, was noted.  Some of the species have landscape value and 
epiphytic plants included several species of Tilandsia (Wild pine).   
 
4. Coppice  
 

With a species assemblage similar to the ridge 
feature, this habitat makes up a good proportion of 
the Albany House grounds at 28.4 acres.  It is a 
mixed assemblage of broadleaf plants with a 
typical canopy of Pigeon plum, Coccoloba 
diversifolia, Locust berry, Byrsonima lucida, 
Darling plum, Reynosia septentrionalis, Five 
finger, Tabebuia bahamensis and Rams horn, 
Pithecellobium keyense, Mahogany, Swietenia 
mahogany is also present. 
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5. Disturbed – Casuarina 
 
The Australian pine, Casuarina equisetifolia, is an 
exotic invasive prevalent in coastal and disturbed areas 
throughout the tropics.  Casuarinas out-compete native 
vegetation through the shade they create.  They drop a 
dense carpet of needles which prevents the 
establishment of groundcover, and produce allelopathic 
chemicals which further inhibit native species 
colonization in the area.  Monoculture areas (16.9 acres) 
of Casuarinas were noted in parts of the Albany 
grounds.  In some cases, Casuarinas were interspersed 
with the Cajeput or Paperbark tree, Melaleuca 
quinquenerva, another exotic invasive species.   
 
6. Disturbed - Mixed Weeds 
 
This delineation was given to areas (14.3 acres) that 
exhibited a mix of exotic species including Casuarina, 
C. equisetifolia, Jumbey, Leucaena leucocephala, Love 
vine, Cassytha filiformis and planted species.   
 
 
 
 
 
 
 
7. Disturbed – Pine 
 
What appears as bare land in aerial photographs of the northeastern portion of the property is 
characterized as disturbed pineland.  Information derived from employees of the New 
Providence Development Company (NPDC) and confirmed by field observations and 

topographic data, suggest that this area was scraped 
down by NPDC’s rock plant operation for aggregate 
and gravel production.  Gravel is visible on the 
surface of the ground, as are bite marks from 
excavation equipment.  Islands of natural vegetation 
remain with species assemblage similar to the Pine 
community but the bare land has been re-colonized 
only by patchy and sparse vegetation including 
Casuarina and significant amounts of Love vine.  
The total area affected is estimated at 140.4 acres. 
 
 

 



Albany, New Providence, The Bahamas  Chapter 4 
Environmental Management Plan  Environmental Impacts & Mitigation 
 

Rev:  November 30, 2007 4-4 

8. Coastal Strand 
 
Running along the shoreline of the Albany grounds, 
4.7 acres of a narrow but well developed strip of 
coastal vegetation was delineated.  This community 
transitions landward with broadleaf species of the 
Dry coppice community.  Shoreline upland 
assemblages are valued for the coastal protection 
they offer, trapping sand and providing wildlife 
habitat.  Typical species include Bay cedar, Suriana 
maritima, Seven year apple, Casasia clusiifolia and 
Seagrape, Coccoloba uvifera.  The invasive exotic 
Beach napauka, Scaevola taccada, was observed in 
this community and can proliferate and out-compete 
native species including the native Inkberry, 
Scaevola plumieri.   
 
 
9. Cattail 
 
In depressional areas (1.0 acres) within the Albany House 
grounds, areas of Cattails, Typha domingensis, with 
associated Pond apple, Anonna glabra, and Cabbage 
palm, Sabal palmetto, were observed.  The ground was 
marshy in this area with sediment/mud depths measured 
at over 3 feet.  These are freshwater wetlands 
corresponding to low lying areas as shown by topographic 
data, with elevations of 2’ above mean sea level.   
 
 
10. Cabbage Palm 
 
Two small areas totaling 2.1 acres within the Albany House grounds were dominated by 
Cabbage palm, Sabal palmetto.   
 
11. Disturbed / Landscaped 
 

Grounds around the existing Albany House are 
turfed and landscaped with a variety of native and 
non-native garden species.  There are also several 
ponds and water features with a variety of fresh 
water aquatic vegetation.  Total landscaped area is 
estimated at 6.5 acres. 
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12. Roads 
 
Roads, trails and well field trench features are extensive throughout the property and have been 
estimated to total 54.8 acres of disturbed land.  There is an additional small area (0.4 acres) used 
as a dumpsite for vegetation and landscape debris within the Albany House grounds.   
 
Figure 4.1: Terrestrial habitat map showing data points and existing roads 
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4.1.1  Environmental Impacts 
 
Full analysis of environmental impacts was provided in the EIA.  Provided here is a summary 
table of expected impacts to terrestrial communities.  Marine impacts are addressed in Chapter 
5.0.  
 
Table 4 -1: Summary of environmental impacts 
 

Impact Area Details Time-frame / Nature of Impact 
Erosion, 
sedimentation 

Dust and debris produced from the 
clearing of vegetated land to make 
way for upland portions of the 
project may adversely affect 
remaining natural habitats through 
sediment build-up on plant surfaces 
and run-off to nearshore 
communities.   

Moderate, temporary. Adverse impacts likely 
during construction. A minor increase in sediment 
laden stormwater run-off is expected on a 
permanent basis due to the increase in impervious 
area.  

Hydrologic Saltwater intrusion effects on 
groundwater resources due to 
excavation of the marina basin, 
construction of lakes and 
withdrawal of freshwater for 
irrigation purposes.  

Installation of a curtain wall surrounding the marina 
renders this impact minimal to non-existent.  Some 
minor, permanent, drawdown of the freshwater lens 
may be experienced due to lake construction and 
irrigation water extraction.  

Air quality  Fumes and fine particles released 
from the operation of equipment, 
vehicles and machinery. 

Temporarily elevated emissions during 
construction, negligible effects during project 
operation.  

Noise  Elevations in ambient noise from 
the operation of equipment, 
vehicles and machinery.  

Temporarily elevated noise levels during 
construction, negligible effects during project 
operation. 

Solid, liquid 
and hazardous 
waste  

Debris from vegetation clearing, 
inert construction waste, domestic 
refuse, potentially hazardous 
materials such as chemical residues 
leftover from construction work 
and used during on-going 
maintenance.  

Construction debris will comprise a one-time 
impact to landfill capacity.  There will be a 
permanent increase in waste production from 
operational sources.  

Fire and 
hurricane risks 

Risk to life and property from fires 
and storm events. 

No increased risk anticipated due to the project.  
Impacts from any events minimized due to 
incorporation of appropriate response measures. 

Habitat loss 
and 
degradation  

Loss of natural habitats due to land 
clearing for construction. 

Permanent land use change of 400 acres of existing 
habitats. 

Habitat 
fragmentation  

Loss of contiguity between existing 
natural habitats.  

Given existing fragmentation and plans for habitat 
conservation, no change over the current condition 
is expected.  
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Biodiversity  Loss of specimens of protected 
plants and animals along with 
reduction in native habitat. 

Three plant species (Mahogany, Caribbean pine and 
Blolly) will be negatively affected by clearing 
work. No adverse impacts are expected in the long-
term due to maintenance of the site free of invasive 
exotic species.  

Special 
features, such 
as caves and 
blue holes 

Impacts to unique karst features or 
blue holes due to any construction 
activity.  

No impact as these features were not observed on 
the site.  

Land use  Change in land use designations. No adverse impacts expected 
Neighboring 
communities 
(and imported 
labour) 

Effects of land-use change, 
increased traffic and employees 
(including foreign workers) on 
adjacent communities.  

Development of the project is expected to have a 
positive long-term effect on property values to the 
benefit of neighboring homeowners.  It is likely that 
some legally registered foreign workers will be 
employed both during construction and operation.  

Relocation 
impacts 

 Not applicable. 

Traffic 
including 
marine and air 

Requirements for additional means 
of transport (by road, air and sea). 

Permanent increased use of international 
commercial and private aircraft and boat traffic 
both commercially (cargo shipment of construction 
materials and operational needs) and private yachts. 
Relocation of West Bay Road to the north is a 
permanent positive impact to traffic control on New 
Providence. Vehicular traffic will permanently 
increase due to additional residents, a minor 
negative impact.  

Economic  Effect of the project on local and 
national economies. 

Positive permanent increase in property values and 
cash flow.  

Aesthetic and 
visual 

Impacts to appearance and 
attractiveness of the site. 

Permanent positive improvement in visual 
attractiveness of the site due to high-end nature of 
the development and commitment to on-going 
maintenance. 

Archaeological, 
historic and 
Paleontological 
resources 

Loss of known resources. Preservation of known resources represents a 
positive impact. The potential for loss of 
undiscovered resources is unknown.  
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4.1.2 Mitigation Measures  
 
This section provides information on the planned mitigation measures for Albany with specific 
details on how they should be implemented.  A summary table is provided for quick reference 
below, which designates likely personnel responsible for oversight of the various measures.  
 
Table 4 - 2: Summary of mitigation measures 
 

Description Schedule Responsible 
Personnel 

4.1.2.1.  PRESERVATION EFFORTS 
1. Maintaining native plant species as far as        
possible in golf course and residential 
landscaping efforts 

Through construction and on-
going  

Landscape Architect 

2. Preservation of the coastal strand system with 
construction setbacks 

Permanently delineated prior to 
construction 

Construction 
Manager 

3. Monitoring and maintaining beach areas. Minimum 3 years Construction 
Manager 

4. Commitment to pursue Blue Flag 
Certification for clean marina operations and 
coastal areas management 

Application materials submitted 
within 3 years of marina opening 

Project Management 
Team 

5. Restoration and preservation of on-site 
cultural resources (historic fisherman’s cottage) 

To coincide with facility opening Project Management 
Team 

4.1.2.2.  EDUCATION EFFORTS 
1. Posting of informational signage (developed 
in coordination with BREEF) and including 
Bahamas fisheries regulations at the marina 

To coincide with facility opening Project Management 
Team 

2. Installing cultural education signage at the 
fisherman’s cottage historic site 

To coincide with facility opening Project Management 
Team 

3. Providing environmental educational 
materials for homeowners in deed restrictions / 
homeowners packets 

To coincide with facility opening Project Management 
Team 

4. Exploring the potential for group visits 
(schools, special interest groups) to the historic 
site 

No specific timeframe Project Management 
Team 

4.1.2.3.  HABITAT CONSERVATION 
1. Enhancement and protection of +/- 172 acres 
of native habitat. 

To coincide with facility opening Construction 
Manager 

4.1.2.4.  CONSTRUCTION ISSUES 
1. Curtain wall installation to eliminate 
saltwater intrusion 

In place prior to construction Construction 
Manager 

2. Providing wastewater treatment for sewage 
and graywater 

To coincide with facility opening Construction 
Manager 

3. Potable and irrigation water supply To coincide with facility opening Construction 
Manager 
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4. Turbidity monitoring  During construction Construction 
Manager 

5. Upland sediment and erosion control In place prior to construction on 
a per phase basis 

Construction 
Manager 

4.1.2.5.  GENERAL 
1. Restrictive covenants To coincide with facility opening Project Management 

Team 
4.1.2.6.  COMMUNITY AND SOCIO-ECONOMIC ISSUES 
1. Employment opportunities and community 
projects 

No specific timeframe Project Management 
Team 

2. Beach access issues No specific timeframe Project Management 
Team 

 
 

 
4.1.2.1. PRESERVATION EFFORTS 
 
1. Maintaining native plant species to the extent possible in golf course and residential 
landscaping efforts. 
 
Many birds, butterflies and other wildlife that utilize the site or that may potentially utilize the 
site feed on fruits, nectar and seeds of local vegetation. Several plant species are especially 
important either for the abundance of forage material produced, or for the fact that a myriad of 
avian species will feed on their fruit. Form and structure of plant species is also a consideration 
to provide perching, loafing and nesting habitat. These species, as well as others that suit the 
ecosystem being preserved, will be those used most predominately in the proposed preserve and 
buffer enhancement and restoration areas.  On-going monitoring plans will include wildlife 
assessment to gauge habitat use and presence of pollinators (birds, bats and insects).  
 
A detailed floral inventory was carried out as part of baseline studies during the EIA and, from 
this information and literature review, the following list of species is recommended for use in 
public and private landscaped areas at Albany.  Please note that this is not an exhaustive list of 
plants that will occur in the preserved areas but those highlighted as of wildlife value.  
 
Broad goals of landscaping plans are to: 
 

 Incorporate native Bahamian species that are adapted to the local environment and used 
by native wildlife. 

 Minimize water demanding landscape species to reduce project water and chemical 
requirements. 

 Mimic natural edges in habitat structure such that canopy trees merge gradually with 
mid-size shrubs and groundcovers, avoiding abrupt transitions and allowing bird species 
a variety of perch heights to encourage use. 

 Transplant or introduce a broad variety of species (both in form and function) for wildlife 
value and aesthetic appeal. 
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 Highlight landmark trees and attractive species (with berries and flowers) and consider 
seasonal flowering and fruiting cycles to provide year-round benefits. 

 
The table below lists species known to occur on-site that will be retained where possible and 
incorporated in landscaping plans.   
 
Table 4 - 3: Sample planting palette 
Note: the following is a partial list of recommended species; it is not intended to be exhaustive in scope. Additional 
species may be added at the discretion of landscape architects. 
COMMON 

NAME 

SCIENTIFIC NAME NOTES 

TREES 

Royal palm 
Roystonia regia 

Import limited numbers for feature species around 
community areas, check genetic stock. 

Thatch palm 
Thrinax morrissii 

Retain / transplant where possible, use for golf course 
buffers and private lots. Round, brown drupe, provides 
significant food and cover for wildlife. 

Silver thatch 
palm 

Coccothrinax 
argentata 

Retain / transplant where possible, use for golf course 
buffers and private lots. Round white drupe, provides 
significant food and cover for wildlife 

Cabbage palm Sabal palmetto Retain / transplant where possible, specimen tree 
Mahogany Sweitenia mahogoni Retain / transplant where possible, specimen tree with 

protected status.  Woody capsule splitting open to expose 
reddish-brown winged seeds. Host of the mahogany 
mistletoe (Phoradendron rubrum), endangered in Florida 

Black Olive Bucida buceras Specimen tree 
Coconut palm Coco nucifera Import limited numbers for feature species, check genetic 

stock. 
Gum elemi Bursera simaruba Retain / transplant where possible, all areas.  Greenish-

brown to red-purple fleshy capsule, separating into three 
sections at maturity, exposing one or two reddish seeds.  
Provides moderate amounts of food and cover for 
wildlife. Larval host plant for dingy purplewing (Eunica 
monima) butterflies. Kingbirds and other flycatchers eat 
the fruits. 

Caribbean 
pine 

Pinus caribbea var. 
bahamensis 

Protected species, retain where possible, use for golf 
course buffers and private lots in northern residential 
areas 

Pigeon plum Coccoloba 
diversifolia, C. 
tenuifolia, C. swartzi 

Retain / transplant where possible, all areas.  Dark red to 
purple berry-like achene, 1/3" long, in clusters.  Edible 
for humans and provides significant food and cover for 
wildlife.  Nectar plant for large orange sulphur (Phoebis 
agarithe), Schaus' swallowtail (Heraclides aristodemus) 
and other butterflies.  Birds and other animals eat the 
fruits. 
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Poisonwood Metopium toxiferum Retain / transplant where possible, wildlife value, use for 
golf course buffers and private lots, not private homes or 
community areas Orange 3/4" long drupe. Fall. Provides 
food and cover for wildlife. Nectar plant for Bahamian 
swallowtail (Heraclides andraemon), Florida white 
(Appias drusilla), julia (Dryas iulia), large orange sulphur 
(Phoebis agarithe) and other butterflies. White-crowned 
pigeons eat the fruit during nesting season.  

Sea grape Coccoloba uvifera Berry-like achene, purple when mature. Edible, 3/4" long. 
Provides moderate amounts of food and significant cover 
for wildlife. Nectar plant for julia (Dryas iulia), Schaus' 
swallowtail (Heraclides aristodemus and other 
butterflies. Larger wildlife eat the fruits. 

Darling plum Reynosia 
septentrionalis 

Purple to black drupe. Edible. Provides food and cover 
for wildlife 

Hog Cabbage 
palm  

Pseudophoenix 
sargentii 

yellow flowers in summer; produces grape-sized red 
fruit; endangered in Florida; grows naturally in sandy 
or limestone soils where little rain falls 
 

Jacaranda
 
  
 

Jacaranda coerulea lavendar/blue flowers in spring-summer; messy when 
leaves and flowers drop; soft wood and breaks easily; 
low wind resistance 
 

Jamaica 
dogwood
  
 

Piscidia piscipula lavender/white flowers; all parts are poisonous; good 
wildlife value (birds/insects) 
 

Short leaf fig
 
  
 

Ficus citrifolia Attracts many fruit-eating and insect-eating birds; cedar 
waxwings often swarm on it. 

Wild tamarind
 
  
 

Lysiloma 
latisiliquum 
 

small white/pink flowers in spring-summer; followed by 
thin, flat, pea-like pods with black seeds; needs to 
be pruned for strong form; no pest problems; 
mediumhigh 
wind resistance attracts warblers, gnatcatchers, redstarts, 
flycatchers.  

Mid-story: Shrubs and Small Trees 

Sea grape 
Coccoloba uvifera 

Attractive, hardy, coastal tree, wildlife value, retain / 
transplant where possible. 

Coco plum Chrysobalanus 
icaco 

Retain / transplant where possible, adaptable, common in 
all habitat types with good wildlife value. 

Five finger Tababuia 
bahamensis 

Retain / transplant where possible 
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Blolly Guapira discolor, 
G. obtusata 

Protected species, retain / transplant where possible.  
Bright red berrylike drupe, usually summer-fall.  
Provides significant food and cover for wildlife.  Birds 
eat the fruits. 

Strongback Bourreria ovata Retain / transplant where possible, adaptable, observed in 
all habitat types with good wildlife value.  Bright orange 
to reddish-orange drupe. Provides significant food and 
cover for wildlife, including hummingbirds and other 
small animals. Nectar plant for Bahamian swallowtail 
(Heraclides andraemon), giant swallowtail (Heraclides 
cresphontes), julia (Dryas iulia), large orange sulphur 
(Phoebis agarithe) and other butterflies. 

Joe-wood Jacquinia keyensis Attractive, hardy, coastal tree, retain / transplant where 
possible 

Geiger tree Cordia sebestena Attractive, hardy, coastal tree, use local source. tolerant 
of salt or brackish water; orange flowers all year; geiger 
beetles eat some foliage so don't plant in high visibility 
area; damaged by severe freezes; high wind resistance 

Stoppers Eugenia spp.  Good yard species, can tolerate shade, retain / transplant 
where possible, or use local source 

Wild coffee Psychotria 
ligustrifolia 

Good yard species, can tolerate shade, retain / transplant 
where possible, or use local source.  Provides significant 
food and cover for wildlife. Nectar plant for atala 
(Eumaeus atala), great southern white (Ascia monuste), 
julia (Dryas iulia), Schaus' swallowtail (Heraclides 
aristodemus) and other butterflies. Birds and other 
animals eat the fruits. Edible red drupe (berry).  

Wax myrtle Myrica cerifera Good yard species, retain / transplant where possible, or 
use local source.  Provides significant food and cover for 
wildlife. Small, waxy bluish drupe  

Bay cedar Suriana maritima Attractive, hardy, coastal tree, retain / transplant where 
possible use local source 

Locustberry Byrsonima lucida Reddish brown, berry-like drupe. Edible.  Provides food 
and cover for birds 

Rams horn Pithecellobium 
keyense 

Reddish-brown coiled pod (legume) splitting open to 
expose black seeds with a red aril.  Larval host plant for 
cassius blue (Leptotes cassius) and large orange sulphur 
(Phoebis agarithe) butterflies. Nectar plant for cassius 
blue), Florida white (Appias drusilla), giant swallowtail 
(Heraclides cresphontes), great southern white (Ascia 
monuste), large orange sulphur and other butterflies.  
Birds eat the arils. 

Indigo berry Randia aculeata White berry with indigo pulp. Provides significant food 
and moderate amounts of cover for wildlife. Nectar plant 
for Schaus' swallowtail (Heraclides aristodemus) and 
other butterflies 
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Seven year 
apple  
 

Casasia clusiafolia Salt and heat tolerant tree common in natural dune areas.  
Edible, persistent fruit is food for birds and iguanas. 
Persistent fragrant white flowers provide nectar for 
hummingbirds. 

Satinleaf  
 

(Chrysophyllum 
oliviform) 

fragrant flowers; attracts wildlife; edible fruit; may 
need native soil incorporated in hole for better 
establishment; medium-high wind resistance 
 

Buttonwood
  
 

Conocarpus erectus Excellent cover and nesting plant; can be trimmed into 
hedge; salt tolerant, wind resistant and tolerates wet 
areas. 

Pitch apple
 
  
 

Clusia rosea 
 

Called the Autograph tree as thick, waxy leaves can be 
written on.  Tolerant of heat, drought and salt.   

Lignum vitae Guaicum officinale National tree of The Bahamas. Drought and salt resistant. 
Heavy resin dense wood, compound opposite leaves, blue 
flowers. 

Geiger tree Cordoba sebestena Bright orange flowers relished by hummingbirds; cold 
sensitive. 

Cocoplum Chrysobalanus 
icaco 

Large fruits edible by humans and wildlife. 

Yellow elder Tecoma stans yellow flowers, summer-winter;  
 

Ground Covers, Bromeliads and Vines 

Wild 
allamanda 

Urechites lutea Two-parted pod of elongated, slender incurved follicles.  
Native vine with attractive yellow flowers, use local 
source.  Larval host plant for polka-dot (Syntomeida 
epilais) wasp moths 

Wild pine Tillandsia spp. Retain / transplant where possible 
Orchids Bleta purpurea and 

Encyclia spp.  
Retain / transplant where possible 

Spider lily Hymenocallis 
arenicola 

Attractive, hardy, coastal plant, retain / transplant where 
possible, or use local source 

Passion vine Passiflora suberosa Purple-black globose berry. Larval host plant for gulf 
fritillary (Agraulis vanillae), julia (Dryas iulia) and zebra 
longwing (Heliconius charitonius) butterflies.  Nectar for 
hummingbirds. 

Golden 
dewdrop 

Duranta repens lavendar/blue/white 
flowers in summer-fall; showy, poisonous fruit; 
watch for scales, nematodes, chewing insects; 
irritating sap; thorns; may spread aggressively 

Sea oxeye Borrichia 
arborescens 

Salt and heat resistant shrub with fleshy, grey-green 
eaves and daisy like yellow flowers. 
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2. Preservation of the coastal strand system with construction setbacks 
 
The site plan at Albany includes a 75’ buffer zone to commence at the seaward extent of the sand 
strand community and extends into the narrow strip of coastal vegetation that exists along the 
shoreline. This buffer will be enhanced and permanently protected.  Mitigation guidelines; 
 

1. Surveyors, aided if necessary by environmental staff, will locate and flag the seaward and 
landward extent of the 75’ wide coastal buffer zone. 

 
2. Construction personnel will install temporary erosion control along the landward 

perimeter and according to the sediment and erosion control plan (Chapter 5). 
 

3. Landscape personnel, aided if necessary by environmental staff, will inspect the buffer 
and flag all exotic plant species that should be eradicated. 

 
4. Exotic plants will be removed by hand wherever possible and any remaining stumps 

treated with an approved herbicide according to the scope provided in Chapter 8. 
 

5. Landscape staff will assess the buffer to determine whether additional plantings are 
necessary. 

 
6. On completion of construction, permanent inconspicuous signage will be installed at a 

frequency of every 100 linear feet, to include at least the following information;  
 

 
 
 
 

 
 
 
 
 
 
 
 

7. Temporary erosion control will be removed and the buffer zones monitored for exotic re-
growth as part of the annual schedule.  

 
8. At intervals corresponding to two shoreline lots, 6’ wide raised wooden dune crossovers 

will be constructed to provide residents pedestrian access to the beach. 
 
3. Monitoring and maintaining beach areas. 
 

Please see Chapter 9. 

 
 

Coastal Buffer Zone 
 

All plants and animals protected 

12” 

8” 



Albany, New Providence, The Bahamas  Chapter 4 
Environmental Management Plan  Environmental Impacts & Mitigation 
 

Rev:  November 30, 2007 4-15 

4. Commitment to pursue Blue Flag Certification for clean marina operation 
 
Please see Chapter 7. 
 
5. Restoration and preservation of on-site cultural resources (ruined fisherman’s house) 
 

Ruins of a tabby constructed fisherman’s 
cottage, thought to have been built sometime in 
the late 1700’s early 1800’s, by the Moss’s, one-
time owners of the property, are located close to 
the site of the proposed marina.  This site would 
have served as a home base for the fishing 
operations of the Moss’s plantation and was 
very likely close to the historic Adelaide creek 
opening.  From ground floor remains, it is 
known that small huts also existed on the site 
near the fisherman’s house. The site will be 
preserved and protected and made a focal point 
for residents and visitors.  Goals are to shed 

light on the cultural and historic heritage of the area through educational efforts.  Preservation 
guidelines: 
 

1. Contact the Antiquities, Monuments and Museums Corporation (AMMC) for any input 
and approval of planned guidelines. 

 
2. Delineate and stake the perimeter of the area to be preserved. 

 
3. Install appropriate erosion control methods, prior to construction.  

 
4. Develop appropriate signage. 

 
5. Carry out clean-up activities and removal of any identified exotic vegetation. 

 
6. Install signage. 

 
7. On construction completion, remove temporary erosion control.  

 
If during the course of construction any worker should locate an item such as a pottery shard, 
bone, or any other item which may be of historic or archaeological significance, he or she must 
contact their immediate supervisor.  Supervisory staff should immediately report the event to 
construction mangers who will contact staff at the Antiquities, Monuments and Museums 
Corporation.  Supervisory staff will oversee staking and flagging of the immediate area with a 
radius of 10 feet from the location within which construction activities will cease.  A report on 
the finding will be compiled by construction supervisors with copies provided to AMMC staff, 
construction and site managers.  Direction on how to proceed will come from the construction 
manager after AMMC staff have visited the site and coordinated with Albany personnel.   
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4.1.2.2. EDUCATION EFFORTS 
 
1. Posting of informational signage (developed in coordination with BREEF) and including 
Bahamas fisheries regulations at the marina 
 
To educate visitors and marina users about sensitive marine resources and good boating practice, 
a series of informational posters and signs will be installed at the marina facility.  Content will be 
confirmed with Bahamas Reef Environment Educational Foundation (BREEF) and the 
Department of Fisheries prior to completion and production.  
 
Guidelines: 
 

1. Identification of subject matter and final signage location. 
 
2. Design of sign series by environmental team. 

 
3. Coordination with appropriate outside personnel to confirm accuracy and suitability of 

content. 
 

4. Sign production. 
 

5. Sign installation prior to facility opening.  
 
2. Installing cultural education signage at the fisherman’s house historic site. 
 
In coordination with staff at the Antiquities, Monuments and Museums Corporation, several 
signs will be created and installed at the preserved fisherman’s cottage.  These will identify the 
resource, inform visitors of rules for visiting the site and describe aspects of the historical 
significance of the feature and construction methods.   
 
3. Providing environmental educational materials for homeowners in deed restrictions / 
homeowners’ packets 
 
Restrictive covenants outline practical rules and regulations for project residents.  Additional 
education content will be made available as support material in homeowner’s packets.  The 
primary focus will be safe landscaping practices that, if implemented by all residents, could 
result in significant savings in terms of water and chemical use on the project.  Based on a 
Florida initiative, the Green Home Services project, or similar program, the material will 
describe and illustrate environmentally friendly gardening techniques including; native plant 
selection, design of irrigation plans and best practice for fertilizer and chemical use. 
 
This material will be completed prior to the commencement of home sales to be distributed with 
homeowner’s documents and other information as marketing and sales staff see fit.  
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4. Exploring the potential for group visits (schools, special interest groups) to the historic site 

 
Development of Albany is likely to generate considerable interest from local press and, along 
with word of mouth; it is probable that a good proportion of residents of New Providence will 
know of the project by the opening date.  Facility managers will prepare a press release for 
distribution to The Bahamas Ministry of Tourism, area schools, and special interest groups 
announcing opening of the cultural site and protocols for setting up a planned visit. 
 
5. Employee education 
   
The education program for all staff at Albany is outlined in Chapter 10 of the EMP. To ensure 
that all staff receive training regardless of turnover rate, the program will be given on a monthly 
basis except for months that no new staff are hired. In the long term, biannual updates will be 
required. Training material will comprise a presentation, property tour and handouts. For 
construction staff, training will be mandatory prior to the commencement of employment. 
Educational and training materials will be submitted to BEST for their review 3 weeks prior to 
training of staff beginning to enable BEST to have at least 2 weeks to review the material. 
 
4.1.2.3. HABITAT CONSERVATION EFFORTS 
 
1. Enhancement and protection of 172 acres of native habitat. 

Three categories of preserve habitat have been established totaling 172 acres to be enhanced and 
protected. Habitat preserves are indicated on site plan drawings in Appendix IV. All nuisance 
and exotic species will be removed, the areas will be maintained exotic-free, and any 
supplemental plantings chosen from a palette of native plants. 

Conservation areas (31 acres) are large, contiguous preserves that will be cleared of exotic 
vegetation and protected from direct impacts of the development.  Natural buffers (88 acres) are 
narrow or small contiguous areas that will be cleared of exotic vegetation and may be re-planted 
to provide view corridors.  This designation describes the golf course buffers and corridor areas 
within the residential portion of the development.  Green-space (51 acres) describes an area that 
may be cleared and replanted but will remain as pervious, natural area post-development.   

Mitigation guidelines: 

1. Survey crews will delineate proposed areas in the field using staked flagging and clear 
signage.  Environmental staff will walk the flagged areas, noting any features of natural 
or historic significance, which could be preserved with minor adjustments to the 
established lines. 

2. Clearing of vegetated areas may take place leaving a 5’ wide buffer surrounding the 
conservation designations. 

3. Sediment control methods will be installed according to the plan presented in Chapter  
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4. Environmental staff will inspect flagged preserves and note the extent of exotic 
vegetation within each.  Based on the general plan provided in Chapter 8, written 
guidelines for the various areas will be prepared and verbally presented to staff 
responsible for exotic removal.  Exotic removal and stump treatment will be carried out. 

5. The preserves will be revisited by environmental staff to develop an appropriate re-
planting plan and timeframe.  This may include those specimens removed from the 
development footprints to be transplanted.  Any preserve left with more than 50% areal 
coverage of natural vegetation will be left to re-vegetate naturally for as long as possible 
prior to construction.   

6. During construction, sediment control measures will be inspected on a weekly basis to 
maintain integrity.  

7. Prior to facility opening, signage will be developed and installed which will identify 
the different areas and note their protected status. 

8. Environmental staff will provide monitoring reports to BEST on the status of habitat 
conservation areas every six months in the first 2 years and annually thereafter. An 
environmental staff member will also make a presentation to BEST on the findings of the 
monitoring report on the submission of each report.    

 
4.1.2.4. CONSTRUCTION EFFORTS 
 
1. Curtain wall installation to eliminate saltwater intrusion 

 
To eliminate any possibility of saltwater intrusion due to construction activities, a curtain wall 
will be installed around the marina.  Preliminary construction guidelines are as follows; 
 
It is anticipated that a rim will be excavated to designed elevation and geometry around the 
marina basin. A dry condition at the invert of the rim will be maintained with the use of 
dewatering pumps. Concrete slurry or vinyl barrier will be placed in the rim using proper 
placement and finishing methods to design elevation. Finish grade will be established with 
compacted fill.  
 
2. Providing wastewater treatment for sewage and graywater 

 
To eliminate the potential for eutrophication of near shore waters, the project entails provision of 
treatment for all sewage at a new, on-site sewage treatment plant.  Construction of septic systems 
is not proposed.   
 
3. Potable and irrigation water supply 

 



Albany, New Providence, The Bahamas  Chapter 4 
Environmental Management Plan  Environmental Impacts & Mitigation 
 

Rev:  November 30, 2007 4-19 

Provision of potable water will be provided by wellfield extraction by Water and Sewer 
Corporation.  For irrigation needs, a combination of treated effluent from the new sewage 
treatment plant and a planned Reverse Osmosis system will meet anticipated demand.   
 
4.Turbidity monitoring 

 
Please see Chapter 5.3 for recommended turbidity monitoring and controls. 
 
5. Upland sediment and erosion control 
 
Please see Chapter 5 for the complete erosion and sediment control plan.  
 
 
4.1.2.5. GENERAL 
 
1. Restrictive covenants 
 
The Master Declaration of Covenants, Conditions and Restrictions for Albany is included as 
Appendix I to this report.   
 
 
4.1.2.6. COMMUNITY AND SOCIO-ECONOMIC ISSUES 
 
These mitigation efforts, which include provision of employment opportunities and community 
projects and beach access issues, will develop during construction and operation of the project as 
appropriate.  While they may entail positive environmental impacts such as increase awareness 
of environmental issues, they are not directly relevant to on-going environmental management 
and hence will not be addressed here.  These activities will be implemented concurrently with 
project-related works and be finalized within five years of operation of the project.  
 
 
4.1.3 Areas of Special Concern / Rare Species Protection 
 
Plant species present on site that are afforded legal protection include: 
 
Blolly, Guapira discolor 
Caribbean pine, Pinus caribea var. bahamensis 
Mahogany, Swietenia mahogani 
 
Epiphytic species such as orchids and airplants are also either legally protected or are considered 
valuable and should be saved.  Specific protocols for transplanting plant resources will be 
developed by professional landscape staff.  These, along with educational materials including 
photographs of the species concerned, will be provided to all grounds crews prior to the 
commencement of clearing.   
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4.2 Marine Habitats  
 
The marine environment offshore of the project site is typical of the southern and eastern 
sections of New Providence Island. The area is shallow (<6m or 18ft.) and is made up mostly of 
sand flats, which form part of the Great Bahama Bank. The marine environment in this area can 
be described as relatively pristine, as the absence of sources of runoff ensures that the water in 
nearshore areas is of remarkable clarity. 
 

 
Figure 4 - 2 Albany marine environment 

 
The area of direct impact from the Albany development extends to about 1.7 km (1.1 miles) 
offshore. The seabed in this area is characterized by fairly uniform slope, ranging between 0.5m 
at the shoreline to 6m (18ft.) at the mouth of the access channel. Along the shoreline, it extends 
from the Adelaide beach in the east, up to the western end of the Albany shoreline. This area is 
shown in Figure 4-2. 
 
The seabed of the area defined above is dominated by coral bedrock, covered by a thin veneer of 
sand [less than 10cm (4”)]. There are isolated patch reefs scattered across the marine nearshore 
area, moving from the eastern to the western ends of the property. This environment is typical for 
up to 1.5 km (0.9 miles) south, moving away from shoreline. 
 
Most of the coral-rock/sand flats are inhabited by a few species of algae, small coral recruits, 
gorgonians and encrusting sponges. Where patch reefs are located, coral health is good, algal 
growth is low, and fish populations are both diverse and numerous. 
 
Seagrass growth is sparse and widely scattered. The dominant species is Thalassia testudinum. 
The seagrass is fairly small in its growth form, with small blades and an extensive below-ground 
network of rhizomes. 
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Assemblages of invertebrates are typical of a Caribbean reef environment, with sand dollars, sea 
cucumbers and sea urchins.  
 
Figure 4-3 provides a detailed overview of the components of the benthic environment. These 
areas, discussed in the following sections, are described in relation to the footprints of the 
entrance jetties, the proposed breakwaters for the nourishment plan and the access channel. 
 
As shown in Figure 4-3, a breakwater will be constructed just east of the jetties. This breakwater 
is proposed to be approximately 70m (215ft) in length at a distance of 70m (215ft) from the 
shoreline. At the western end of the area being nourished a “L”-shaped groyne has been 
proposed. This groyne is 60m (190ft) long in a shore perpendicular direction and another 60m 
(190ft) parallel to the shoreline. The proposed breakwater is located just landward of the existing 
artificial reef structure. The existing artificial structure is encouraging a build up of sediments in 
its lee. The proposed breakwater will have a similar impact on the shoreline thereby encouraging 
build up of the nourished sand in this area. This will have the effect of reducing the amount of 
sand that migrates towards the eastern side of the jetties and entrance channel, thereby limiting 
the amount of material that drops into the channel. It will also serve to reduce the amount of sand 
that moves away from the jetties during swells and storm activity. In general therefore, the 
breakwater is expected to encourage shoreline stability just east of the jetties. 
  
The groyne is positioned at a location where there is a relatively significant transition in the 
shoreline orientation. This is evidence of a physical separation between the local wave and 
sediment characteristics along the shoreline. There are also prominent patches of reefs offshore 
of this location which have contributed to the formation of this point of transition. At this 
location, alongshore sediment movement is less than at adjacent areas of the beach. The effect of 
creating the groyne at this point will therefore have the least impact on sediment movement. The 
primary purpose of the groyne is then to minimize the amount of nourished sand that is 
transported towards the east during swell or storm activity.  
 
The marina is an integral part of the proposed development. Access to the marina will be 
facilitated by an access channel. This channel will be created by dredging the seabed to the 
required depth of 6 m (18ft). If the minimum depth already exists in any part of the alignment, 
dredging will not be carried out in those areas. At the shoreline, the channel will be stabilized by 
entrance jetties built with large boulders which will be placed on the seabed. The project will 
also include a nourishment operation on either side of the entrance channel. The nourishment 
will involve placing imported sand in the nearshore area. As part of this nourishment plan, 
breakwaters and groynes have been proposed, which will also be built from large boulders 
placed on the seafloor. The areas of impact therefore include the marine environment along and 
surrounding the access channel, as well as the footprints of the entrance jetties and breakwaters 
for beach nourishment.    

Assessment of Marine Habitat in Impact Areas 
 
A follow-up benthic survey was carried out in July 2006, to augment data previously collected 
during the EIA stage of the project. The findings were collated to produce a map of the benthic 
environment. This is presented in Figure 4-3 and is further described in the following sections.  
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The access channel is segmented into eight of the ten areas shown. The remaining two areas are 
the footprints of the breakwaters that have been proposed for the nourishment plan.  
Additionally, the identified locations of coral clusters are presented and discussed. Finally, a list 
of observed species is presented. The coral clusters highlighted in orange (numbered 02, 04, 05 
and 09) will be relocated to the two areas delineated in yellow. 
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Figure 4 – 3 Coral locations in proximity to the proposed channel  
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Areas 1 and 2 
 
These areas are primarily characterized by a thin layer of sand on top of bedrock.  There was 
evidence of Neomeris annulata, which is a type of green algae (see Figure 4-4 below).   
 

 
Figure 4 - 4: Neomeris annulata 

 
There was also evidence of the grooved-blade sea whip Pterogorgia guadalupensis, as well as 
sparse scattered beds of Turtle grass, also known as Thalassia testudinum.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Neomeris 
annulata 
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Area 3 (between 3ft - 4.5 ft/ 1 – 1.5m) 
 
This area was characterized mostly by hard bottom with a few centimeters of sand covering the 
rock.  There were scattered recruits of brown variable encrusting sponge, Anthosigmella varians.  
There were also isolated recruits of Porites porites, commonly referred to as Finger Coral (see 
Figure 4-5 following). 
 

 
Figure 4 - 5 Porites porites 

Area 4 (9ft/3m in depth) 
 
This area was found to be primarily sandy bottom and hard rock. There were scattered 
recruitments of Anthosigmella varians, the brown variable encrusting sponge.  There were 
isolated patchy clumps of Sargassum spp.  Approximately 40 m west of this point is a small 
coral patch dominated by a large Siderastrea siderea, with a fairly diverse assemblage of fish. 
The most dominant species observed was the Scaridae family, otherwise referred to as the 
Parrotfish.   

Area 5 (12ft/ 4m) 
 
This area is characterized primarily by sandy bottom with a few exposed rock patches.  To the 
east of this point there is a patch reef that is approximately 5 m across and 50 m long.  This patch 
reef is inhabited by a diverse range and healthy population of fish, and has good coral cover. 
These include mustard hill variety, Porites astreoides (Figure 4-6), Lesser Starlet Coral, 
Siderastrea radians, Massive Starlet Coral, Siderastrea siderea, and Boulder Star Coral 
otherwise referred to as Montastrea annularis.   
 

Porites 
porites 
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Figure 4 - 6 Porites astreoides 

Area 6 (15ft / 5m) 
 
This area is characterized by a bottom that is mostly sandy.  To the east of this region are hard 
rocks with coral heads that are in very good condition.  The corals found in this area are boulder 
type, similar to those found in Area 5.  There was also a very good representation of fish life in 
this area. Another coral patch exists just west of the channel with similar conditions as the one to 
the east. 
 

Area 7 (16ft / 5m) 
 
The bottom in this area is mostly sandy with some exposed rock patches.  Unlike Areas 5 and 6, 
there were no substantial coral heads noted.  There are a significant number of encrusted free- 
standing sponges, primarily of the brown variable encrusting sponge variety Anthosigmella 
varians. 

Area 8 (18ft / 6m) 
 
The substrate in this area is dominated primarily by sand.  A small coral head was observed to 
the east, just at the edge of the proposed channel entrance.  There was a relatively diverse 
representation of fish in this area.  The seagrass bed here is sparsely populated, with sightings of 
a few sea cucumbers and sand dollars. 

Porites 
astreoides 
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Area 9 (0.5 m) 
 
This area is located within the footprint of one of the proposed breakwater structures for the 
beach nourishment plan, and just east of the entrance jetties. In this footprint there is a shallow 
reef structure with some coral recruitment, primarily Siderastrea siderea.  The sea bottom here is 
characterized by a thin layer of sand on top of bedrock.  There was evidence of Neomeris 
annulata, which is a type of green algae, the grooved-blade sea whip Pterogorgia guadalupensis, 
as well as sparse scattered beds of Turtle grass and red coralline algae otherwise called 
Neogoniolithon spectabile (see Figure 4-7 below). 
 

 
Figure 4 - 7 Neogoniolithon spectabile in vicinity of BW 1-6. 

Area 10 (0.5m) 
 
This area, as indicated on Figure 4-8, is located along the Adelaide shoreline where a groyne is 
proposed for beach enhancement. This area is made up mostly of a shallow area of sand and 
bedrock.  There is a significant amount of coral recruitment in this area, predominantly 
Siderastrea siderea. 
 
Following an assessment of the coral heads present in the vicinity of the proposed entrance 
channel, it is recommended that coral clusters highlighted in orange (numbered 2, 4, 5 and 9) 
should be relocated to the two areas highlighted in yellow, see Figure 4.3  
 

Neogoniolithon 
spectabile 
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Figure 4 - 8 Area 10 of impact areas 

 
Table 4-4 presents an approximate distribution of the aerial coverage of the observed marine life 
forms present in the impact areas.  
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Table 4 - 4 Approximate distribution of aerial coverage 

 Encrusting 
Sponge 

Lesser 
Starlet 
Coral 

Algae Seagrass Coral 
Clusters 

Area 1   5% 15% No 
Area 2    15% No 
Area 3 10% 10% 2%  No 
Area 4 10%  5%  Yes 
Area 5     Yes 
Area 6     Yes 
Area 7 20%    No 
Area 8    5% No 
Area 9   5%  No 
Area 10     No 
 

Coral Clusters 
 
A total of 11 coral clusters were identified along the proposed routing of the access channel.  
These coral clusters consist of vibrant marine life, included in the species list below.  The main 
types of corals located in this general area of the site are Montastrea annularis; Siderastrea 
siderea; Porites asteroides; Diploria strigosa and Montastrea faveolata (Figures 4-9, 4-10 and 
4-11). 
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Figure 4 - 9 Montastrea annularis (Boulder Star Coral), Porites astreoides 

 (Mustard Hill Coral), and Siderastrea siderea (Massive Starlet Coral)  

 

 
Figure 4 - 10 Diplora strigosa 

 

Montastrea 
annularis 

Porites 
astreoides 

Siderastrea 
siderea 

Diplora 
strigosa 
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Figure 4 - 11   Montastrea faveolata 

 
Table 4-5 lists the species that were identified in the area outlined in Figures 4-3 and 4-8.   

 
Table 4 - 5 Species observed in project area 

Common Name Scientific Name *DAFOR 
Corals  12 Species 
Finger Coral Porites porites F 
Great Star Coral Montastrea cavernosa F 
Boulder Star Coral Montastrea annularis F 
Mustard Hill Coral Porites astreoides F 
Golfball Coral Favia fragum O 
Massive Starlet Coral Siderastrea siderea F 
Lesser Starlet Coral Siderastrea radians F 
Blade Fire Coral Millepora complanata O 
Smooth Flower Coral Eusmilia fastigiata O 
Maze Coral Meandrina meandrites O 
Mountainous Star Coral Montastrea faveolata O 
Brain Coral Diplora Strigosa O 
   

Montastrea 
faveolata 
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Fish  25 Species 
Queen Angelfish Holacanthus ciliaris F 
Common Name Scientific Name *DAFOR 
Spotfin Butterflyfish Chaetodon ocellatus O 
Foureye Butterflyfish Chaetodon capistratus F 
Doctorfish Acanthurus chirurgus F 
Ocean Surgeonfish Acanthurus bahianus F 
Yellowtail Snapper Ocyurus chrysurus F 
Sergeant Major Abudefduf saxatilis O 
Blue Chromis Chromis cyanea O 
Spotlight Parrotfish (female/male) Sparisoma viride F 
Striped Parrotfish (female) Scarus croicensis F 
Squirrelfish Holocentrus adscensionis F 
Longjaw Squirrelfish Holocentrus marianus F 
Slippery Dick (juvenile) Halichoeres bivittatus F 
Sand Tilefish Malacanthus plumieri F 
Yellow Goatfish Mulloidichthys martinicus F 
Trunkfish Lactophrys trigonus O 
Yellow Stingray Urolophus jamaicensis O 
Ocean Triggerfish Canthidernis sufflamen O 
Redband Parrotfish (male) Sparisoma aurofrenatum F 
Schoolmaster Lutjanus apodus F 
Dog Snapper Lutjanus jocu F 
French Grunt Haemulon flavolineatum F 
Yellowfin Mojarra Gerres cinereus F 
Southern Stingray Dasyatis americana O 
Barracuda Sphyraena barracuda O 
Invertebrates  7 Species 
Long-spined Urchin Diadema antillarum O 
Yellow Tube Sponge Aplysina fistularis A 
Sunburst Anemone Stichodactyla helianthus O 
Black-Ball Sponge Ircinia strobilina R 
Erect Red Rope Sponge Amphimedon compressa O 
Purple Stove-Pipe Sponge Aplysina archeri O 
Queen Conch Strombus gigas O 
Algae  9 Species 
Sargassum Algae Sargassum sp. F 
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Watercress Alga Halimeda opuntia F 
Saucer Blade Alga Avrainvillea asarifolia F 
Common Name Scientific Name *DAFOR 
No Common Name Bryopsis pennata O 
Green Feather Alga Caulerpa sertularioides O 
Red Coralline Algae Neogoniolithon spectabile O 
No Common Name Hypnea spp. O 
Green Mermaid’s Wine Glass Acetabularia calyculus O 
Green Algae Neomeris annulata F 
Seagrass  1 Species 
Turtle Grass Thalassia testudinum F 

 
*Key: 

Dominant >250 
Abundant 51-250 
Frequent 21-50 
Occasional 6-20 
Rare 1-5 

 
 
4.2.1 Marine Impacts and Mitigation Measures 
 
Table 4-3 presents the types of impacts that are expected to occur from the creation of the access 
channel, entrance jetties, breakwaters and the marina basin.  The table provides the details of 
these impacts, the time frame over which the impacts are expected to occur and the 
recommended mitigation measures. 
 
Table 4 - 6 Impacts and mitigation measures 

Impact Area 
Predicted/ 
Type 

Details Time frame/ Nature 
of Impact 

Mitigation Measure 

Corals and 
algal species 

Sedimentation of 
coral heads located 
adjacent to the 
proposed channel.  
Reduction of light as 
a result of increased 
turbidity.  Possible 
damage to coral 
heads. 

Short to medium-term 
impact during dredging 
activities.  Expected to 
occur during the 
construction phase 
only. 

Coral relocation where the coral 
heads are too close to the proposed 
entrance channel (<30m). 
Deploy appropriate turbidity 
barriers throughout the dredging 
process, nourishment and 
construction phases to enclose 
each of the construction activities.   

Nearshore The construction of Long-term, permanent Rock ledges provided by access 
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sand flat 
habitat 

inlet jetties and the 
marina entrance could 
cause a loss of a small 
footprint of nearshore 
sand flat habitat. 

channel walls and the sheltered 
channel bed will provide some 
mitigation to lost benthic habitat. 

Benthic 
habitat 

Placement of armour 
stones for inlet jetties 
will provide rock and 
riprap habitat 
providing refuge and 
surface area for new 
colonization of 
marine species. 

Long-term, permanent, 
positive 

No mitigation necessary, this is a 
positive impact. 

Nearshore 
marine 
habitats 

Dredging for the 
marina basin could 
cause impacts to the 
offshore marine 
habitats during the 
excavation phase. 

Short-term Marina basin will be closed off to 
the sea during the excavation 
phase.  Immediately prior to 
opening the basin to the open sea, 
all walls will be stabilized so that 
sedimentation plumes from 
unconsolidated shorelines are 
minimized. 
 

Turbidity 
from 
dredging and 
beach 
nourishment 

Dredging, beach 
nourishment and jetty 
construction could 
cause substantial 
sustained turbidity 
impacts. 

Medium-term impacts 
expected to occur 
during the construction 
phase only. 

Deploy appropriate turbidity 
barriers throughout the dredging 
process, nourishment and 
construction phases to enclose 
each of the construction activities.   
Monitoring of turbidity prior to, 
during and a short period after 
construction activities.  Prior to 
construction monitoring this 
should be done in a minimum of 
three locations in the vicinity of 
the dredged area.  During and after 
construction monitoring should 
continue, if turbidity readings 
exceed 29 NTU above background 
levels. In this eventuality, remedial 
actions such as redeployment of 
turbidity control devices should be 
put in place.  Use of low turbidity 
dredging equipment (e.g. suction 
dredge).  Details are provide in 
Chapter 5, Section 5.3. 
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Water quality 
of marina 
basin 

Connecting channel 
and basin may have a 
negative effect on 
water quality inside 
the marina basin.  
There are also 
potential for 
accidental spills 
within the marina 
basin in addition to 
long-term low level 
increases in nutrients, 
hydrocarbons and 
persistent 
organochlorides.  
USEPA guidelines 
state that the marina 
should be able to 
flush out 90% of 
pollutants or toxins 
present within a 24-
hour period. 

Long-term Final design of the basin will be 
refined to replace sharp-edged 
corners with more rounded 
corners.  This will assist in the 
flushing ability of the marina basin 
by reducing zones of stagnation. 
Regular monitoring of the marina 
water quality should be undertaken 
during the operational phase in 
order to confirm appropriate water 
circulation and exchange. 
Limiting or curtailing any 
refueling operations within the 
marina; fueling will not be 
permitted when winds exceed 35 
knots in the marina. 
Either banning the pump-out of 
sewage or providing specific 
pump-out facilities 
Instrumentation of the Blue Flag 
programme for marinas will 
reduce the potential for water 
quality degradation.  Mechanical 
flushing in the event that the 
monitoring reveals poor water 
conditions. 
Curtain wall installation and 
upland stormwater management to 
control sediment will minimize the 
negative impacts to the nearshore 
water quality. 
Adherence to a well-formulated 
Operational Management and 
Monitoring Plan 

 

 

4.2.2 Areas of Special Concern / Rare Species Protection 
 
Some of the species found in the general vicinity of the site that could be affected by the 
construction of the entrance channel are considered to be rare and endangered species.  
Supporting details of this can be found at www.cites.org. CITES (Convention on International 
Trade in Endangered Species of Wild Fauna and Flora) is an agreement between international 
governments, in which participation is voluntary. The aim of the agreement is to ensure that the 

http://www.cites.org/
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survival of certain specimens of wild animals is not threatened by international trade.  The 
Bahamas has been a party to this convention since 1979.   
 
As it relates to this particular project, the concern is not one of trading but rather to ensure that 
the endangered species on the list are handled with care and not harmed.  Some of the species 
included on the list for the Bahamas are Strombus gigas (queen conch), Porites porites, Porites 
astreoides, Siderastrea siderea, Siderastrea radians, Milepora complanata (fire coral), Favia 
fragum (golfball coral), Eusmilia fastigata (smooth flower coral), Meandrina meandrites (maze 
coral), Montastea annularis, and Montastrea cavernosa.  It will be necessary to relocate those 
species that are not motile, including both the corals and the queen conch, to a safer area that has 
a similar environment to the donor site (see Section 5.4) and that is outside of the impact zone.  
In the case of the species that are motile like the fish and stingrays, for example, once work 
begins and there is a higher level of activity in the area they will stay away. It is anticipated that 
they will return to the area once construction is complete.  
 
The Marine Mammal Protection Act (MMPA) (2005) states that “no person shall take, harass, 
hunt, kill or attempt to take any marine mammal within The Bahamas”.  Using definitions 
provided in the U.S. MMPA (1972), “take” means “to harass, hunt, capture, or kill, and the term 
“harassment” is currently defined as “any act of pursuit, torment, or annoyance which has the 
potential to injure a marine mammal or marine mammal stock in the wild or has the potential to 
disturb a marine mammal or a marine mammal stock in the wild by causing disruption of 
behavioral patterns including, but not limited to, migration, breeding, nursing, breathing, feeding, 
or sheltering.   
 
Distribution studies of cetaceans in The Bahamas have focused on the area around southern 
Great Abaco, lead by the Bahamas Marine Mammal Survey, no data was located specifically for 
New Providence.  Species that may pass within the vicinity of the Albany project are 
predominantly within the toothed whale family (order Odontoceta) including the Atlantic 
Bottlenose dolphin, the sperm whale (an endangered species) the dwarf sperm whale and beaked 
whales.  However, the bathymetry of the area with a shallow bay leading up to the project site 
means it is considered unlikely that any of these species will approach the area.   
 
Intentional or unintentional sound production by humans operating in the marine environment 
can adversely affect marine mammals.  This was demonstrated by stranding events of beaked 
whales (Ziphius cavirostris) in 2000, associated with military exercises employing multiple high-
energy, mid-frequency (1-10 kHz) sonars in the New Providence Channel.  Strandings were 
reported from Abaco, Grand Bahama and North Eleuthera.  Sound producing activities 
associated with the planned work include dredging (and blasting in the unlikely event it is 
employed, at present it is not anticipated), pile driving and boat traffic (construction related and 
recreational).  No sonar of the type that caused the reported strandings in 2000 will be used.   
 
Measures taken to protect marine mammals during construction will include education activities 
and the use of sound.  Information on marine mammals will be included as part of the mandatory 
training activities required for all staff.  In this way all workers will be instructed to maintain 
look-out for any cetaceans that may approach the area.  Should an animal be sighted within view 
of the work area, staff will report to their immediate supervisor who will inform the marine 
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foreman.  Precautionary activities at this point will involved the use of sound to deter the animals 
from closer approach.  Sound will also be used in advance of pile driving work.  Dry firing pile 
driving hammers prior to operating at full capacity involves raising and dropping the hammer 
with no compression of the pistons, producing approximately 50% of the maximum in-air noise 
level.  The use of blasting is not anticipated at Albany.  In the unlikely event that dredging work 
cannot proceed without blasting, work will stop until such time as appropriate precautionary 
measures are developed and agreed with BEST. BEST will be notified of blasting requirement at 
least 2 weeks prior to scheduled blasting to enable sufficient time for dialogue and agreement on 
this issue.  
 
Speed limits on vessels operating within the project vicinity will suffice to minimize sound 
production during normal operations. 
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5.0 Construction and Operation Management Activities 
 
5.1 Construction Erosion and Sediment Control Plan 

Major land clearing and modification to natural topography, in addition to dredging for 
marine improvements, can result in the transportation of air and water borne sediment of 
variable grain size and subsequent deposition in natural areas.  In the marine environment, 
increased turbidity reduces light penetration and hence primary productivity by marine 
vascular plants such as seagrasses and macro-algae as well as coral species, which rely on 
food sources in part produced by symbiotic algae.  Deposited sediment can smother 
sedentary marine species and reduce the feeding ability of mobile marine vertebrates.  On 
land, coating of plant leaves with dust and fine debris can reduce both photosynthetic ability 
and gas exchange.  

This section describes and illustrates construction methodology designed to minimize 
sediment production and control impacts of work on upland portions of the site. Marine 
activities are described in Chapter 4 along with details of the turbidity control devices and 
monitoring planned.   

A variety of methods to manage sediment production and transport are described below.  The 
selection of the best method for a given work element depends on factors such as topography, 
machinery needed, weather conditions and habitat sensitivity.  Prior to work commencing for 
each phase, selected methods will be clearly marked on final construction plans such that 
they are as important a component of the work-site as the final building product.   

5.1.1 Silt fence  
 

A silt fence is a temporary sediment barrier 
consisting of filter fabric, attached to supporting 
posts and entrenched into the soil.  The toe of this 
fence should be buried in a shallow trench to 
prevent sediment run-off below the silt curtain.  
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5.1.2 Berm Barriers  

 
A continuous berm is a temporary diversion dike or sediment barrier.  Sediment barriers 
should be used down slope of disturbed areas.  Sediment barriers are intended to create a 

barrier to slow the “sheet” flow of storm water and 
allow the sediment to settle out behind the barrier.  
Sediment barriers should not be used in streams, 
channels, ditches or around inlets/outlets of 
culverts.  Sediment barriers may be constructed 
with:   

i. infill material (soil, sand or aggregate) 
encased within a geosynthetic fabric; 

ii. straw wattles;  
iii. sand bags / hay bales. 

 
5.1.3 Drainage Swales  

 
Drainage swales are temporary ditches (min slope of 0.5% and a maximum of 10%) used 
to convey concentrated storm water flows away from construction activities into a 

temporary sediment trap. 
Swales should be stabilized 
with erosion protection (see 
below). Note: swales should be 
completely stabilized before 
directing concentrated flows or 
they themselves will erode.  
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5.1.4 Soil Erosion Protection  
 

Soil erosion protection is applied over the soil surface to reduce erosion from rainfall and 
wind. It can also used to aid the establishment of vegetation.   

 
5.1.4.1  Mulches / Seeding / Hydroseeding  

Mulching is the application of a protective layer 
of straw or other suitable material to the soil 
surface. Mulch can be applied to any site where 
soil has been disturbed and the protective 
vegetation has been removed. Materials that 
may be used for mulching include:  
• straw or hay;  
• compost material; 
• wood or bark chips; 
• hydraulically applied grass seed (aka 

Hydroseed). 
 
5.1.4.2 Erosion Control Blankets / Mats  
Erosion control blankets are suited for post-
construction site stabilization, but may be used for 
temporary stabilization of highly erosive soils. 
Erosion control blankets are suitable for steep 
slopes, stream banks and where vegetation will be 
slow to establish.  These blankets are typically 
made from straw, coconut fiber, excelsior or 
synthetic material that is enveloped in plastic, 
biodegradable netting, jute, polypropylene, and 
nylon. 
  
5.1.4.3 Gravel/Riprap  
Gravel and riprap are used to protect hillsides, drainage channels, stream banks, and 
pipe outlets from erosion due to surface water flow.  
 
5.1.4.4 Plastic Sheeting  
Plastic sheeting is a temporary method of erosion control. Plastic covering provides 
immediate, short-term erosion protection to slopes, soil stockpiles and other disturbed 
areas. Unlike the other erosion protection techniques mentioned above, plastic 
sheeting shall be removed prior to applying permanent erosion protection.  
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The standard construction sequence is as follows:  
 

1. Mark clearing/grading limits, construction manager / environmental manager to 
inspect and confirm limits are as planned; 

2. Install initial erosion control practices (construction entrance, silt fence etc.), 
construction manager to confirm methods are as planned and note any deviations;  

3. Clear, grade, fill site as outlined in the site plan while implementing and maintaining 
temporary erosion and sediment control practices at the same time;  

4. Install permanent erosion protection (impervious surface, landscaping, etc.), 
construction manager to check and inspect all are operating; 

5. Remove temporary barriers. 
 

12-point checklist: 
 
1. Mark clearing limits (orange construction fence, staking with ribbon).  
2. Establish construction access (gravel entrance, tire wash area).  
3. Control flow rates (using pipe, drainage swales, berms).  
4. Install sediment controls (silt fence, sediment traps).  
5. Stabilize soils (mulch, hydroseed, straw).  

 6. Protect slopes (divert water from top of slope, cover with plastic or erosion control  
    blanket).  
7. Protect drain inlets (catch basin inserts).  
8. Stabilize channels and outlets (cover with grass, riprap).  
9. Control pollutants (maintain equipment to prevent leaks)  
10. Control de-watering (pump to sediment trap).  

 11. Maintain Best Management Practices (BMP’s) (weekly maintenance/replacement,  
      preparation for storm events)  
12. Manage the project (establish construction schedule, phasing).  
 
Selection and location of specific erosion control methodologies will be finalized in-situ. 
 
The first phase of construction will begin in January 2007 and last two years.  This will 
include the golf course, marina and residential portions south of the existing Southwest Bay 
Road.  Sediment control measures will include: 
 
Silt fence of the entire Phase 1 boundary, with seaward portions fenced at the extent of the 
marked coastal buffer zone. The 32-acre preservation area will be additionally protected with 
toed and staked silt fence.  A berm and swale will comprise a boundary between the southern 
boundary of the golf course and the existing West Bay Road and the construction area will be 
surrounded by a berm and swale system.  All cleared areas will be seeded and mulched once 
vegetation is removed and the area in question graded.  
 
Phase II will commence in 2009 and last, depending on market demand, for up to 4 or 5 
years. Drainage improvements constructed during Phase I will be used to accommodate 
construction sediment control for Phase II. Albany will submit the erosion and sediment 
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control plans for Phase II to BEST a minimum of 90 days prior to construction on this phase 
beginning. These plans will require review and approval by BEST prior to commencement of 
construction on Phase II.  

 
 
Figure 5-1: Construction Erosion Control Plan 
 
During construction Marmat Ltd as the designee of Ridgefield Holdings Ltd. will be responsible to 
perform documented routine inspections and conduct maintenance to ensure that the construction storm 
water system and erosion prevention and sediment control best management practices are functioning 
properly, and no off-site sedimentation is occurring. While the construction site is active, Marmat will be 
responsible for conducting inspections on all components of the storm water system within the 
development to ensure functionality of each component, including ability to convey or treat runoff and 
maintenance needs. An employee to be designated will be trained in the Best Management Practices for 
erosion control, spill prevention and response, good housekeeping, proper material handling, disposal and 
control of waste, equipment refueling and proper storage, washing and inspection procedures.  
  
Construction managers will inspect all silt fences and other erosion and sediment control devices no less 
than once a week and maintain or replace as necessary.  This will be achieved by visual inspection, 
driving or walking the perimeter of the property or protected area. Additionally, environmental managers 
will include sediment control practice as part of the quarterly construction monitoring events. Any 
discrepancies or needs will be noted and conveyed to construction managers in written format.  Record of 
any changes made during the weekly walk-throughs will be added to the monthly reports.   
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5.2 Beach Enhancement, Re-nourishment and Monitoring Plan 
 
Beach nourishment will be undertaken to mitigate possible negative impacts to the shoreline.  
The proposed enhancement will involve increasing the width of the beach on both the eastern 
and western sides of the channel (see Figure 5-1 below). 
 

 
 
Figure 5 – 2 Beach renourishment plan 
 
The nourishment for the western side of the channel will remain within the boundaries of the 
Albany property.  A 5m - 8m (15 – 25 ft) increase in beach width has been suggested. 
 
With regards to the eastern side of the channel, there are three different areas slated for 
enhancement, all within a 2060m (6600ft) radius of the channel.  Changes include: 
 

• Increase in beach width of 8m (25ft) over a distance of 720m (2300ft) along the 
shoreline immediately east of the channel. 

• Creation of a 5m (15 ft) wide beach for public usage over a distance of 620m (2000ft) 
at the eastern end of the proposed area for nourishment. 

• Increase in beach width of 3m (10ft) over a distance of 720m (2300ft) between the 
other two areas to be nourished. 

A total of 40,000yds3 of sand will be required for the nourishment of that strip of beach.  A 
total of 25,000 yds3 will be needed for the east side of the channel, and 15,000 yds3 for the 
Albany shoreline.   
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In addition to sand, the nourishment plan requires stabilizing structures in the form of 
groynes and breakwaters. These structures are to be constructed in the nearshore area [less 
than 2m (6ft) deep].  
 
As shown on the figure above a breakwater will be constructed just east of the jetties. This 
breakwater is proposed to be approximately 70m (215ft) in length at a distance of 70m 
(215ft) from the shoreline. At the western end of the area being nourished a “L”-shaped 
groyne has been proposed. This groyne is 60m (190ft) long in a shore perpendicular direction 
and another 60m (190ft) parallel to the shoreline. The proposed breakwater is located just 
landward of the existing artificial reef structure. The existing artificial structure is 
encouraging a build up of sediments in its lee. The proposed breakwater will have a similar 
impact on the shoreline thereby encouraging build up of the nourished sand in this area. This 
will have the effect of reducing the amount of sand that migrates towards the eastern side of 
the jetties and entrance channel, thereby limiting the amount of material that drops into the 
channel. It will also serve to reduce the amount of sand that moves away from the jetties 
during swells and storm activity. In general therefore, the breakwater is expected to 
encourage shoreline stability just east of the jetties.  
  
The groyne is positioned at a location where there is a relatively significant transition in the 
shoreline orientation. This is evidence of a physical separation between the local wave and 
sediment characteristics along the shoreline. There are also prominent patches of reefs 
offshore this location which have contributed to the formation of this point of transition. At 
this location, alongshore sediment movement is less than at adjacent areas of the beach. The 
effect of creating the groyne at this point, will therefore have the least impact on sediment 
movement. The primary purpose of the groyne is then to minimize the amount of nourished 
sand that is transported towards the east during swell or storm activity.  
 
A sediment sink is to be constructed just east of the entrance channel. This will be created by 
deepening an area of the seabed to create a “sink” for sand moving along the shoreline. This 
is intended to avoid excessive filling of the entrance channel and thereby limit the required 
frequency of maintenance dredging. 

5.2.1 Implementation of Beach Nourishment Plan 
 
The implementation of the nourishment plan will require the following: 
 

• Sourcing of boulders and transportation to the site;  

• Construction of temporary construction pads and placement of boulders to form 
breakwater structures; 

• Sourcing of sand from an approved site and transportation of this material to the 
project site;  

• Temporary stockpiling of this material in a designated area close to the shoreline; 

• Placing and grading of the sand along the beach to the designed grades. 
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The following issues should be noted:  
 

• The source of boulders and sand are to be submitted to BEST for approval before any 
of these materials are brought to the project site. The size and gradation of these 
materials will be specified;  

• Construction activities will not take place on the seafloor until the footprints of the 
proposed structures are cleared of sensitive marine organisms;  

• Turbidity barriers will be erected and maintained in areas where construction activity 
will take place.    

5.2.2 Monitoring of the Beach and Entrance Channel  
 
Beach and entrance channel profiles should be measured and monitored before nourishment 
begins, and should be carried out during and after construction, for a total of five years. A 
schedule for monitoring is presented in the following Table 5-1. 
 
 
Location Pre-Construction During 

Construction 
Post-Construction 

Within 200m east 
and west of entrance 
channel jetties 

Profiles every 
100m taken every 
3 months 

Profiles every 50m 
each month  

Profiles every 50m for 
3 months for first two 
years, then twice 
yearly for the next 3 
years.  

Up to Albany 
western boundary 
and up to Adelaide 
beach  

Profiles every 
100m taken every 
3 months 

Profiles every 
100m taken each 
month 

Profiles every 100m 
every 3 months for the 
first two years, the 
twice yearly for the 
next 3 years 

Access channel and 
sediment sink 

  Depth measurements 
every 3 months for the 
first two years, then 
every 6 months for the 
next 3 years. 

Table 5 - 1 Beach profile monitoring schedule 
*Colors indicate the section on the drawing referred to in the text. 
 
Survey results should be reviewed and analyzed by a qualified professional coastal engineer 
who should submit reports to the developers and BEST on a quarterly basis for the first two 
years after construction and bi-annually for three years thereafter. The report should provide 
the following: 

o Comparative analysis of changes in beach width and depths over the periods of 
measurement; 
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o Identification and quantification of the changes and determination of seasonality of 
such changes; 

o Recommendations on the need for sand bypassing, renourishment and maintenance of 
the entrance channel; 

o Recommendations as to the need for modification of the frequency of beach profile 
monitoring, depending on the observed rates and/or amplitudes of change to the 
shoreline.   

In the event of a hurricane tracking close to New Providence, profile and depth 
measurements should be taken following the storm. The results of such a survey should be 
presented to the developers and BEST and should inform the need for “emergency” 
maintenance activities and/or beach renourishment.  
 
If during first five years of beach monitoring, the Coastal Engineer determines that a sand 
nourishment program is necessary, then such a program should be designed by him. This 
program will be submitted to BEST for its review and approval prior to its implementation. 
Following the implementation of any such program, the Coastal Engineer should determine 
and recommend whether any further monitoring exercise is necessary, and if so, recommend 
the frequency and duration of the monitoring program.  
 
The Coastal Engineer, after the first five (5) years of beach monitoring, may recommend the 
continuation of the monitoring program, if he determines that the changes in the shoreline 
warrants further review.  If the Coastal Engineer recommends the need for beach 
enhancement during the monitoring program, then he should also recommend the appropriate 
volumes and source of this sand. The Coastal Engineer will also be responsible at this time, 
to dictate the required monitoring program during or following the beach nourishment 
program.  
  
The Environmental Manager will continue monitoring of the beach on a regular basis 
throughout the life of the project as a part of his/her responsibility. After each monitoring 
activity, whether for the planned monitoring periods or in response to a storm, a report will 
be submitted to BEST. 
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Figure 5-3 Monitoring locations 

5.2.3 Sand Bypassing and Channel Maintenance  
 
The frequency of sand bypassing will be determined by one of two events; either by (1) 
observed filling of the sediment sink (as determined from hydrographic surveys), or (2) 
measured changes in the beaches east and west of the channel. The need for sand bypassing 
will be recommended in the periodic monitoring reports.   
 
The components of the sand bypassing system are: (1) a dredged sediment sink; (2) the 
entrance channel; (3) a designated sediment discharge and settling pond area; (4) a suction 
dredge; (5) turbidity barriers; and (6) earth moving equipment.   
 
The maintenance dredging will be carried out with a suction dredge from entrance channel or 
the sediment sink or both, as dictated by the monitoring report. The slurry will be pumped to 
sediment ponds along the beach where the sand is allowed to settle out of suspension, thereby 
limiting the turbidity of the discharge back to the sea. Turbidity barriers are to be deployed 
along the shoreline around the areas being dredged and the areas being nourished. The sand 
will then be moved from the sediment ponds to the areas identified for nourishment.  
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5.3 Dredging Plan for the Access Channel and Marina Entrance 
 
A Best Management Practice plan (BMP) is recommended in order to minimize the potential 
impacts, as well as the extent of the impacts of dredging (mentioned previously).  The BMP 
can be split into two sections, the first being the method used for dredging and the second 
outlining the best measures to be taken in the disposal of dredged material. 
 
There are two methods of dredging that can be proposed for the initial excavation, hydraulic 
and mechanical dredging.  In terms of hydraulic dredges, these are used primarily for 
removing loosely compacted materials.  Given the presence of limestone bedrock along the 
length of the channel, this type of dredge will only be useful for removing the top thin layer 
of sand on the seabed.  
 
Mechanical dredges are used primarily to remove either loose or hard compacted materials 
and are therefore more appropriate for Albany. The main types of mechanical dredges are 
dipper, bucket, clamshell and ladder dredges. The clamshell type is used in most cases where 
the dredged material is contaminated; as such, this method is not applicable for Albany.  
These types of dredges apply direct mechanical force to displace and excavate the material to 
remove bottom sediment from the site area. In most instances where mechanical dredges are 
used, the sediments that have been excavated are put into a barge to be transported to the 
disposal area. 
 
Table 5-2 below outlines some essential features of the dredging methods mentioned above. 
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Table 5 - 2 Essential features of dredging methods 
Dredge 
Type 

% Solids in 
Slurry by 
Weight b 

Turbidity 
Caused 

Vessel Draft 
(ft) 

Dredging Depths (ft) 

Minimum Maximum 

Mechanical 
Dipper In situ High d  0e 50 
Bucket In situ High d  0e 100f 
Hydraulic (non-hopper) 
Dustpan 10-20% Avg. 5-14 5-14 5-60g 
Cutterhead 10-20% Avg. 3-14 3-14 12-65g 
Hydraulic Hopper 
Hopper 10-20% Avg. 12-31 10-28 80 
Other 
Sidecasting 10-20% High 5-9 6 20 

a. Prepared by USACE – Waterways Experiment Station 
b. Percent solids could theoretically be 0, but these are normal working ranges 
c. Low, if watertight bucket is used 
d. Depends on floating structure; if barge-mounted, approx. 5-6 ft draft 
e. Zero if used alongside of waterway, otherwise, draft of vessel will determine 
f. Demonstrated depth, theoretically could be used much deeper 
g. With submerged dredge pumps, dredging depths have been increased to 100ft or more 
          (from USACE, EM 110-2-5025, 1983) 

 
It is recommended that the hydraulic dredge method be used initially to remove the sand 
layer of the sea floor, if this is economically feasible.  Thereafter, a mechanical dredge may 
be used to deal with any hard rock bottom beneath the thin layers of sand on the sea floor, but 
it is more likely that hydraulic dredge and cutterhead will be used.  Blasting should not be 
used unless it becomes absolutely necessary, as this could cause severe damage to the benthic 
environment, transient or resident fauna that currently exist.  If blasting is deemed to be 
absolutely necessary, then BEST is to be informed and appropriate approvals given and 
precautionary measures taken before doing any such operations. 
 
The dredged material should be transported back to the shoreline where it should be 
contained and allowed to drain in sediment sinks. The runoff from these sinks should be 
channeled back to the beach and must be such that there is no erosion of the beach sand by 
this operation. The disposal area should be bermed so that in the case of any spillage there is 
some level of temporary containment of the dredged material.  This will give some leeway 
for a response time to address the problem. 
5.3.1 Disposal of Dredged Material 
 
There are a number of options for the management of dredged material. The ideal choice for 
the particular project should be based on the type of project, the characteristics of the dredged 
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material, technical feasibility and most importantly the best option to maintain environmental 
integrity. For the purposes of this project, it is recommended that a beneficial use option be 
utilized.  This entails using the dredged material for a productive purpose, i.e. incorporating it 
into the materials used for certain aspects of construction on the site. 
 
Any sand that is preferentially dredged from the channel will be used in the beach 
nourishment program.  The majority of the material will be used as fill material on the site. 
 
5.3.2 Turbidity Monitoring and Control 
 
All turbidity measurements should be made at the site in three locations: 500 m east of the 
entrance jetty, within a water depth of 2 m; 500 m west of the entrance jetty, also within a 
water depth of 2 m; and 500 m offshore along the alignment of the jetty, in a water depth less 
than 5 m.   
 
Prior to the start of construction, measurements should be made according to the following 
schedule: 
 

• One (1) month before construction; 

• Two (2) weeks before construction. 

During construction of the marine structures and dredging work, measurements should be 
made according to the following schedule: 
 

• Twice daily for the first week, once in the morning and once in the afternoon. 

• Thereafter (if results are acceptable), every 2 weeks, one morning and one afternoon 
measurement. 

After the completion of the marine construction, measurements will be made for a period of 
one (1) month according to the following schedule: 
 

• Two (2) weeks after the completion of construction. 

• One (1) month after the completion of construction; 

The measurements should be recorded, analyzed and the results submitted to BEST within a 
two (2) day period for reference.  If turbidity readings are found to exceed 29 NTU above 
background levels, remedial actions such as redeployment of turbidity control devices, or 
modification of dredge methodology will be put in place. 
 
Measurements should be made by a trained or sub-contracted employee of the Owner, using 
a turbidity meter that is calibrated to manufacturer’s standards at a minimum interval of twice 
annually, and zeroed at the start of each measurement event.  
 
Turbidity monitoring will be performed for all dredging work, both for initial construction 
and maintenance events. 
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Please see attached a drawing depicting the dredge spoil location. The dredge spoil 
containment areas will be inspected to ensure that no breaches or leaks have occurred and the 
settling basins are operating effectively with flashboards intact and positioned at the correct 
height to allow supernatant water to flow into the adjacent basin. After settling of suspended 
sediments, clear water will be directed to the marina basin (which itself is sealed until work 
is complete). Discharge directly into the nearshore area or elsewhere on the property will not 
occur.  

Rev:  April 25, 2007 
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5.4 Coral Relocation Plan 
 

Following an assessment of the coral heads present in the vicinity of the proposed entrance 
channel, it is recommended that coral clusters 2, 4, 5 and 9 will be relocated further east of 
the proposed channel.  See Figure 5-3 following. 
 

Rev:  April 25, 2007 
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Figure 5 - 4 Coral locations in proximity to the proposed channel 
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There are a number of steps that will have to be undertaken in carrying out a coral relocation 
activity.  These include: 
 

i. Undertaking a grid of the donor area. 

ii. Grid the relocation site in order to match coral relocation areas based on the grid of 
the donor site. 

iii. Take detailed pictures of the area and produce a composite photograph.  This can then 
be laminated and distributed to persons doing the relocation.  This will ensure that 
corals are placed in the right area and in the right formation based on the original 
grids taken. 

iv. The donor and the relocation sites should have similar conditions, i.e. depth, light, 
wave movement etc. 

v. A suitable method of anchoring the coral has to be utilized according to the type of 
substrate encountered.  In this particular case most of the substrate is hard coral rock.  
Either marine epoxy or marine cement can be used in this case. These will both result 
in less impact, while providing the best conditions for survival, especially against 
toppling. 

vi. There are two methods that are recommended for the removal of corals.  The first 
option being chisel, hammer, and/or crowbar to chip away at the base of the coral.  
This method is used primarily in the case of smaller corals.  The second method is by 
using a hydraulic diamond chain saw to remove the larger coral heads. 

vii. Steel cages will be used in the transportation of the corals from the donor site to the 
relocation site.  These cages will be lined with foam to minimize the movement and 
possible abrasion of the corals.  These cages will be moved through the use of lift 
bags.  While being moved the baskets should always remain submerged in the water.  
The use of lift bags facilitates easier and smoother movement of the corals. 

viii. The relocation site should be prepared to receive corals.  The sand should be removed 
to expose bare rock for the coral substrate to be attached. This could be achieved with 
a small suction dredge.  

ix. Once the corals have been relocated, they will be monitored regularly (weekly) 
during the construction/dredging phase.  In the post construction phase, monitoring 
should take place on a monthly basis. Once the development has become operational, 
quarterly monitoring for two years and either once or twice yearly thereafter.  This 
should include either still pictures or video footage.  
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5.5 Summary and Activity Sequencing for Construction of Marine Components 
 

        Pre-Construction        During Construction             Post Construction 
Beach Nourishment 

o Monitoring beach 
profiles 

o Sand sourcing and 
approvals 

o Monitoring beach 
profiles 

o Deployment of turbidity 
barriers 

o Turbidity monitoring 
o Construction of 

breakwaters and groynes 
o Construction of sediment 

sink 
o Placing and grading sand 

on beach 

o Monitoring beach profiles 
and sediment sink 

o Carrying out sand bypassing 
and/or renourishment as 
dictated by the monitoring 
reports  

Marina Construction 
o Offshore water 

quality 
measurements 

o Rock sourcing and 
approvals 

 
o Excavation and reuse of 

dredged material 
o Maintenance of a closed 

basin during dredging  
o Opening of basin to open 

sea with turbidity 
barriers deployed in the 
nearshore area 

 
o Offshore and Marina water 

quality monitoring 
o Blue Flag Certification 

Access Channel and Entrance Jetties  
o Turbidity 

measurements 
o Rock sourcing 

o Turbidity monitoring 
o Relocation of corals to 

designated sites 
o Deployment of turbidity 

barriers. 
o Removal of thin layer of 

sand in areas where it is 
practical or economically 
viable 

o Construction of entrance 
jetties 

o Mechanical dredging of 
sea bed 

o Draining and reuse of 
dredged material 

o Monitoring of channel depths 
o Monitoring of relocated 

corals 
o Channel maintenance 

dredging if dictated by the 
monitoring report 
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5.6 Noise and Odour Control Plan 
 
5.6.1 Noise Management 

As described in the EIA, ambient noise is not expected to elevate as a result of this work to 
levels that would cause significant disturbance to wildlife or project neighbors.  The World 
Health Organization (WHO) and the World Bank have suggested a standard guideline value 
for average outdoor noise levels of 55 decibels (dB), applied during normal daytime to 
prevent significant interference with the normal activities of local communities.  Any noise 
above 90 decibels (dB) risks injury to the ears and the louder the noise the shorter exposure 
needed for damage. As a guide, normal conversation is about 50dB to 60dB, what the brain 
perceives as loud music is about 100dB, a pneumatic drill at 1m (3.2ft) is about 120dB and a 
jet engine at 30 metres (98.4ft) is about 130dB. 

As per the BEST EIA Guidelines for Housing Developments, measures for noise 
management include incorporating buffer zones, management of work hours, use of mufflers 
and protective equipment for construction personnel.  
 
Noise monitoring is not planned as part of the suite of monitoring activities.  Any noise 
elevation will be below World Bank standards, minor in extent and temporary in nature such 
that any prescribed monitoring work would be ineffective.  Should any person submit 
complaints regarding noise levels at the site, monitoring will be carried out to ensure that 
levels do not exceed World Bank standards. 
 
5.6.1.1 Construction  
  
Equipment planned for use during construction phase includes, but is not limited to:   
  
 • 4 wheel drive vehicles  
 • Bobcats  
 • Chippers / mulchers  
 • Front end loaders  
 • Cranes  
 • Dump trucks, pans, graders  
 • Backhoes   
 • Portable generators  
 • Pile drivers  
 • Dredge machinery   
  
 

  
 

 

Certain of the machinery and purchased for use on 
the site comes with specific noise abating inclusions, 
for example back-up Kohler generators.  With these 
and any item for which it is available, noise 
attenuating packages such as additional exhaust 
mufflers or silencers will be selected.  
 

All construction workers in the vicinity of pile drivers, pneumatic drills 
or blasting operations will be provided with heavy-duty earmuffs as 
illustrated and their use will be mandatory.  
 

http://www.gemplers.com/a/shop/product.asp?T1=105961&UID=200612070827102509560815
http://www.gemplers.com/a/shop/product.asp?T1=105961&UID=200612070827102509560815
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Additionally, construction work hours are limited to 7:00 AM to 7:00 PM for the duration of 
the project.  The exception to this is dredging work, which can run 24 hours.    
 
The site layout is such that sufficient buffer zone is present between the work location and 
adjacent residences so that noise generated during construction should remain below WHO 
standards.  
  
5.6.1.2 Operation  
  
Noise generating machinery which may be in use during operational stages includes:  
  
 • Back-up generators  
 • Automobiles  
 • Lawnmowers, blowers and other landscaping equipment  
 • Pool pumps and HVAC systems  
  
As typical construction machinery such as backhoes, automobiles and chippers do not come 
with specific noise dampening ability; protocols for work hours are the best option for 
management in this area.  
  
• During regular operations, no noisy equipment such as blowers, lawnmowers or 

chippers will be allowed prior to 7:00AM any day.    
• On commencement of operations out of courtesy to residents, work that might entail 

noise will cease at 7:00 pm.  
 
Grounds personnel operating loud equipment such as leaf blowers will be required to wear 
protective devices such as the ear mufflers shown above.  
 
Known makes and models that will be on site include:   
  
3 Caterpillar 345 Excavators  
3 Caterpillar 325 Excavators  
6 Caterpillar 950 Loaders  
6 Caterpillar D-8 Dozers  
1 Caterpillar D-10 Dozer  
2 Caterpillar D-4 Dozers  
10 Caterpillar 40-ton Articulated End Dumps  
6 Thompson Vacuum Pumps  
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Article VI of the Master Declaration of Covenants, Conditions and Restrictions, item (t), 
Nuisance, provides for both noise and odor control issues with homeowners, stating: 
 
“No portion of the Property shall be used, in whole or any part, for the storage of any 
property or thing that will cause it to appear to be in an unclean or untidy condition or that 
will be obnoxious to the eye, nor shall any substance, thing, or material be kept upon any 
portion of the Property that will emit foul or obnoxious odors or that will cause any noise or 
other condition that will or might disturb the peace, quiet, safety, comfort, or serenity of the 
occupants of surrounding Units.  No activity shall be conducted, nor shall there be 
maintained any animal, plant, device or thing of any sort on the Property which is in any way 
noxious, dangerous, illegal, offensive, unsightly, unpleasant or of a nature that could 
diminish or destroy any portion of the Property.” 
 
 
5.6.2 Odour Management 
 
5.6.2.1 Construction 
 
Refuse removal will be on-going and as needed during the construction phase so that no 
build up of trash or debris likely to cause offense will occur.  Responsibility for this will lie 
with the construction manager.  Management activities include separation of waste sources 
(minimally: construction debris, landscape and vegetative waste and general trash including 
food scraps) using tightly fitted lids on all receptacles and regular emptying of any portable 
toilet facilities in use.  
 
Any site activity causing undue odour during the construction phase will be noted and 
recorded as part of the regular construction monitoring events.  Activities generating odours 
that can impact human health negatively or that generate complaints from residents, 
neighbours or Government parties will be ceased immediately.  
 
 
5.6.2.2 Operation 
 
Twice weekly trash pick-up from residences and on-going removal of waste from common 
areas will minimize the potential for unpleasant or noxious odors. All trash receptacles will 
have tightly fitting lids. As specified in EIA Response #4, management practices in the 
equestrian center will include twice daily raking of stalls and judicious use of straw/mulch.  
Manure will be stored and composted on high ground, away from buildings, in a visually 
remote location and downwind of residences.  Within the detailed design of the barn it is 
planned to incorporate an automatic overhead mist system that will control insects and odor. 
Regarding fugitive emissions; air quality in the existing condition is such that no serious 
potential for degradation attributable to these sources is likely. 
 
Design plans for Phase II will include incorporation of an overhead mist system at the 
equestrian center for insect and odour control. Albany will submit plans for the overhead 
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mist system for review and approval by BEST a minimum of 90 days prior to 
commencement of Phase II construction. 
 
  
5.7 Waste Management 
 
This section provides a summary of expected waste streams generated during construction 
and operation phases of the Albany project and outlines Best Management Practices that will 
be incorporated. The more detailed Waste Minimization Plan for the project is attached at 
Appendix VII. 
 

Table 5 – 3 Waste impact summary 

SOURCE ESTIMATED 
AMOUNT 

PHASE DISPOSAL 
METHOD 

IMPACT 

Land clearing 
generating 
vegetative 
debris 

Approximately 
425 acres. 

Initial 
construction. 

Retained on 
site and 
mulched for 
landscape use 
or composting. 

Temporary and 
insignificant as 
mulch will benefit 
landscaping plans. 

Miscellaneous 
construction 
debris 

Not known. During 
construction. 

Transported to 
landfill. 

No on-site impact. 
One-time impact on 
landfill. 

Hazardous 
materials 
(fuel, 
miscellaneous 
chemicals, 
paints etc. 

Not known. During 
construction 
and operation 
for 
maintenance 
needs. 

Storage in 
secure, 
concrete lined 
building in golf 
course 
maintenance 
area.  

Not known - spill 
measures will be 
incorporated into 
Environmental 
Management Plan. 

Dredge spoil Approximately 
500,000 cubic 
yards. 

During 
construction. 

Following 
settlement and 
drying, will be 
used on-site as 
fill material. 

Minor and 
temporary - some 
salt leaching may 
result to adjacent 
areas and surficial 
groundwater 
supplies. 

Domestic 
waste 

To be determined. Operation. Transported 
off-site to 
designated 
landfill. 

Permanent increase 
in quantity 
attributable to 
project.  No 
additional land 
impacted. 
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Personnel with queries about a non-routine waste would first contact their immediate 
supervisor and henceforth the site health and safety officer.  This staff member is located at 
the head office, in Nassau, and in continual radio contact with staff on site.  They are 
empowered to act without further recourse to company supervisors in matters of such kind.   
 
 
5.7.1 Construction  
 
Solid waste is one of the major pollutants resulting from construction.  The waste 
minimization plan is to purchase products and materials that are engineered and designed for 
the application therefore minimizing waste. As an example – one of the greatest wastes on 
site is drywall or gypsum – we purchase engineered drywall system, that is we purchase pre-
cut drywall that has no or a minimum of cut and patch.  
 
The top waste streams are identified as follows: 
 

1. Cardboard  
2. Metal 
3. Wood 
4. Drywall 
5. Concrete and block 
6. Balance 

 
 
Employees will be educated as to the best safety practices and waste management practices 
for their task.  Construction staff will be informed of best management practices for waste 
minimization as part of the employee education training required for all staff.  
For example, light metal framing workers cleaning out debris will wear the necessary PPE 
for their task of depositing the debris into refuse bins dedicated to material type; for example 
steel bins, drywall bins etc. 
 
Personnel with queries about a non-routine waste would first contact their immediate 
supervisor and henceforth the site environmental or health and safety officer. These staff 
members are located at the head office, in Nassau, and in continual radio contact with staff 
on site. They are empowered to act without further recourse to company supervisors in 
matters of such kind.  
 
The issue of waste management will be permanent agenda item at weekly health and safety 
meetings. Monitoring of the effectiveness of procedures will fall within the scope of work of 
environmental managers who will conduct record keeping and deal with any unusual 
situations such as might warrant revision of established practices.  
  
Construction debris includes: 

1. Solid waste generated from trees and shrubs removed during land clearing, 
demolition or existing structures (rubble), and building construction; 

2. Packaging materials including wood, paper and plastic; 

After the first month of work, environmental 
managers will, having assessed waste management 
on a weekly basis, be in a position to best describe 
appropriate and achievable minimization strategies.  
These will be developed in writing and provided to 
construction staff and BEST no less than three 
months after construction begins.   
 



Albany, New Providence, The Bahamas  Chapter 5 
Environmental Management Plan  Management Activities 
 

  5-24 

3. Scrap or surplus building materials including scrap metals, rubber, plastic, glass 
pieces, and masonry products; and 

4. Domestic wastes including food containers such as beverage cans, coffee cups, paper 
bags, plastic wrappers, and cigarettes. 

 
Best Management Practices 

• Design to use less. Evaluate the design to see if there are ways to increase the                                                          
efficiency of materials used. 
• All contracts will require best efforts to use engineered systems that reduce the 
amount of cutting and therefore the amount of waste.  
• Every effort will be made to minimize waste in these areas by procuring engineered 
systems that reduce the amount of cutting and therefore the amount of waste.  
• Use standard dimensions for lumber and drywall 
• Buy only as much material as you need to get the job done. 
• Salvage and reuse items and material that is in good condition such as doors, cabinets, 
and equipment. 
• Make subcontractors responsible for their own waste. Include waste reduction in 
subcontract specifications. 
• Use alternative materials, such as engineered wood products, which can be ordered to 
the specifications required. 
• Encourage subcontractors and employees to reuse and recycle. Discuss waste 
handling requirements before beginning a project and ask for their suggestions about more 
efficient methods or materials. 
• All non-CCA treated lumber and landscaping debris will be stockpiled in the 
landscaping coordination area and chipped for use as mulch. 
• Any treated lumber (typically green in appearance) that may be leftover from marina 
construction, will be stockpiled for haulage to a designated landfill. 
• Small amounts of non-treated lumber, if deemed unsuitable for mulching, may be 
burned in-situ. 
• Used oil and antifreeze should be collected in marked containers and offered for 
recycling.  Lead-acid storage batteries, such as used in golf carts and for starting other 
equipment, are classified as special wastes and must be recycled.  All lead-acid battery 
retailers are required by law to accept returned batteries for recycling.  Used acid from these 
batteries contains high levels of lead and must be disposed of as hazardous waste, unless 
contained within a battery being recycled.  

CONSTRUCTION WASTE MINIMIZATION from Green Building Guide 

Summary: Criteria for Construction Waste Minimization  

Design 

• Design assemblies to match the standard dimensions of the materials to be used, 
reducing waste and material cost.  

• Design for disassembly, so materials can be readily reused or recycled.  
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 Use clips and stops to support drywall or wood paneling at corners.  
 Clips and stops to replace blocking at top plates, end walls, and corners.   
 Materials to be attached with removable fasteners when possible  

• Design for flexibility and changing use of spaces.  
• Materials delivered pre-cut for rapid, nearly waste-free installation, such as structural 

insulated panels, panelized wood framing, and pre-cast concrete.  
• Specify materials with high recycled content, reducing waste and supporting the 

market for recycling.  

Purchasing 

• Choose products with little or no packaging, or seek suppliers who will reuse or 
recycle the packaging.  

• Confirm that estimating methods result in the delivery of the correct quantity of 
material to the job site.  

• Seek high-quality previously-used materials early in the purchasing process to ensure 
availability, cut cost, and reduce waste.  

• Rent infrequently used tools.  
• Use materials that are durable, locally made, non-toxic, and/or have low embodied 

energy help reduce solid waste, minimize air and water pollution, and support the 
local economy.  

Construction 

• Measure twice and cut once. Clean tools well, and store them properly. Protect 
materials from the elements.  

• Deconstructing and salvaging of existing materials.  
• Site will develop a waste reduction plan, including waste prevention.  

 Assign responsibility for implementing the construction waste management 
plan to a specific person on the construction team.  

 Post the plan and set up on-site locations for recycling, with color coding for 
separation.  

 Include time in the schedule for salvage and recycling.  
 Require participation of all team members, including subcontractors.  

The issue of waste management will be permanent agenda item at weekly health and safety 
meetings.  Monitoring of the effectiveness of procedures will fall within the scope of work of 
environmental managers who will conduct record keeping and deal with any unusual 
situations such as might warrant revision of established practices.   
 
The following draft form will be used to track all waste production at Albany, during 
construction and allow construction and environmental managers to identify areas where 
improvements might be made. 
 
Revisions will likely be made as the project moves into operational stages.   
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Table 5 -4: Waste Tracking Form 

ALBANY WASTE TRACKING FORM #____ 
 

DATE 
 

________________ PROJECT ___________ 

HAULER 
 

________________ TRUCK # ___________ 

ACCOUNT 
 

________________ PERMIT # ___________ 

 
PICKUP  
DATE 

TYPE OF WASTE ORIGIN ESTIMTATED 
VOLUME 
 

1 
 

   

2 
 

   

3 
 

   

4 
 

   

5 
 

   

6 
 

   

7 
 

   

8 
 

   

9 
 

   

10 
 

   

11 
 

   

12 
 

   

 
Report prepared by     
 
 
 
___________________ 
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5.7.2 Operation 
 
Waste streams during operation of the Albany project will include:  
 

1. Domestic refuse produced by homeowners consisting of mixed organic and non-
organic sources;  

2. Solid, mixed, wastes from hotel, resort amenities, and public areas; 
3. Landscaping debris;  
4. Hazardous materials from service areas and the marina facility. 

Best Management Practices 

• Closed dumpsters will be located in the service area.  Residential refuse will be 
collected frequently by service personnel who will patrol the project twice weekly to 
pick-up domestic waste and empty trashcans from public areas.  Waste will be 
transported to common dumpsters and stored until collection by the commercial 
waste management service.   

• An area will be designated to store trimmings and debris from landscaping operations 
so that they can be chipped and used as mulch.   

• Details of hazardous waste management are provided in Chapter 6, Section 6.1.  Best 
Management Practices will be enacted and no disposal other than at the authorized 
facility will be authorized. 

• Additionally, wastewater and sewage from all public areas and private residences will 
be piped to and treated at the sewage treatment plant.   

 
Examples of activities that would minimize operational waste include adhering to proper and 
timely maintenance work in accordance with manufacturing specifications for all equipment 
and machinery thus prolonging working lives.  Landscape and grounds-keeping staff will be 
required to chip and mulch or compost all vegetative debris.  Restaurant and other service 
items will be purchased in bulk to reduce packaging needs.    
 
Should an instance arise where a non-routine waste needed to be dealt with, an employee 
would approach his or her immediate supervisor who would then take any remaining issue to 
the Albany Hotel and Community Manager and if needs be, the Site General Manager.  
 
As the project becomes fully operational, environmental managers will provide more detailed 
plans for the day-to-day running of the project.  This will include a feasible and relevant 
waste minimization plan. Operation staff will be informed of best management practices for 
waste minimization as part of the employee education training required for all staff.  
 
The issue of waste management and success of prescribed BMP’s will be addressed in annual 
monitoring reports complied by environmental managers.  Should revisions to the EMP be 
required based on occurrences of non-compliance, they will be developed by staff 
experienced with the project and EMP.   
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6.0 Emergency and Hazards Management 
 
An environmental emergency is any event that causes or has the potential to cause environmental 
damage.  Hazards are events that are potentially dangerous to human health or property.  This 
chapter outlines guidelines and procedures that will be followed at Albany, both pertaining to 
general operations and to emergency situations.  
 
Emergency management guidelines will be posted at the following locations: 
 

 Storm and fire evacuation procedures in all facility common areas, for residents and staff. 
 Hurricane planning procedures at the harbourmaster’s office, clubhouses and project 

management offices. 
 
Additional emergency contact detail cards, per the draft schematic shown below, will be posted 
at various locations throughout the project, including adjacent to all fire alarms and 
extinguishers, fuel facilities and common areas.  These will be cards placed within plastic 
envelopes so that they may be easily and frequently updated.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In the event of any emergency situation, the manager on duty would contact the police or fire 
services if required.  During construction any supervisory staff member (all crews over 6 strong 
have a designated supervisor) can contact emergency sources if necessary.  The construction and 
site general managers will determine need for evacuation from the property.  

Albany 
In the Event of an Emergency 

POLICE:  _______________________________ 
FIRE:  __________________________________ 
AMBULANCE:  _________________________ 
AIR AMBULANCE:  ______________________ 
PROPERTY MANAGER:  _________________ 
HARBOUR MASTER:  ____________________ 
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6.1 Personal Protective Equipment (PPE) 
 
Personal protective equipment and other emergency response and communication equipment will 
be stored within the services compound in a central location.  Number will be that required by 
staffing level and items will include the following; 
 
Eye and face protection 
 

 Safety spectacles 
 Goggles 
 Face Shields 
 Welding shields 

 
Head Protection 
 

 Hard hats – class A 
 

Foot Protection  
 

 Safety shoes, c/w impact resistant toes and heat resistant soles and metal insert shank  
 

Hand protection will be based on specific requirement. Hand protection is dependant on may 
factors such as; material being handled, nature of contact, duration, area requiring protection, 
grip, thermal protection, abrasion and resistance requirements.  
 

 Leather, canvas or metal mesh 
 Fabric or fabric coated 
 Chemical and liquid resistant   

 
Hearing Protection – type based on loudness, duration and employ movement through work 
areas.  
 

 Single use ear plugs 
 Preformed or molded ear plugs 
 Ear muffs 

 
Respiratory Protective Equipment 
 
Type of Respiratory Protection Appropriate to be referenced to OSHA Reparatory Protection 
1926.103, 
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6.2 Hazardous Material Management 
 
A waste may be considered hazardous if it exhibits one or more of the following characteristics: 

 Ignitability - a liquid with a flash point below 140ºF (solvents, mineral spirits, etc.) 
 Corrosivity - a water-based liquid with a pH of less than or equal to 2.0 or a pH of greater 

than or equal to 12.5 (battery acid, alkaline cleaning solvents, etc.) 
 Reactivity - an unstable substance that readily undergoes violent chemical reactions with 

water or other substances (hydrogen sulfide, bleach, etc.) 
 Toxicity - a harmful substance due to the presence of metals or organic compounds (lead 

paint, adhesives, etc.) 

Hazardous wastes commonly generated during construction activities include paints, solvents, 
adhesives, caulks, pesticides, wood preservatives, oil, or stored materials (such as solvents or 
pesticides) that have exceeded their shelf life. 

The household hazardous waste facility will be utilized for hazardous materials storage. These 
materials, or waste, will be stored for a temporary period prior to the waste being collected by 
Bahamas Waste for treatment, disposal or storage elsewhere.  
 
The operations of the complex will allow the site to be categorized as a Conditionally Exempt 
Small Quantity Generator. This designation means that: 
 100 kilograms or less per month of hazardous waste will be generated; and 
 1 kilogram or less per month of acutely hazardous waste will be generated. 

All hazardous waste generated will be identified. There will be no accumulation of more than 
1,000 kilograms of hazardous waste at any time. 
 
The storage of hazardous materials and waste will be handled within contained areas by qualified 
personnel. The storage unit will be a pre-manufactured container that meets the standards of 
DEHS and provides the flexibility should the site plan need to be modified 
 
The storage unit building will be a NFPA 2 Hour Fire Rating for flammable/combustible storage. 
This allows for the building to be located outside and no less than 10’ away from any structure or 
property line. Please see attached diagram showing layout of the building. 
 
The building will be constructed from FIREloc which is manufactured from heavy gauge steel, 
has a built-in secondary containment sump for spill containment and a base with unmatched 
strength. The building is designed for storing flammables, combustibles and other chemicals that 
require a fire rating when located 10’-75’ from an occupied facility or property line. 
 
Drawings attached at Appendix IV include: 
 

1. Albany Support Complex Site Plan 
2. Drawing of Typical 2 Hour Rated Hazardous Storage Building 
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Problems associated with hazardous wastes include: 

 They can pollute the land, air, or water, or endanger human health and animal safety. 
 Septic and sewage systems can be damaged from contamination by hazardous waste. 
 Disposing of hazardous waste with nonhazardous waste (trash) is detrimental to solid 

waste collection systems, causes problems at landfills, poses a potential health threat to 
workers, and is illegal in many areas. 

 Improper disposal of hazardous waste can lead to costly cleanups.  

 

 

 

 

 

 

 

Every effort will be made to maintain the project site free of any material considered hazardous.  
Should materials be required to be used on site they will be stored in specially constructed 
facilities located in the golf course maintenance area.  Types and quantities will be accounted for 
with spreadsheets maintained on a regular basis.  A sample spreadsheet is provided; 

 
 

ALBANY WASTE MANAGEMENT 
Brand Descrip

tion 
Quantity Location Date 

Acquired 
Use, 
Date 

Quantity/Dilution Notes 
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Table 6.1: Hazardous Material Tracking Spreadsheet 

6.2.1 WHMIS 

The WHMIS, Work Hazardous Materials Information System, is an internationally recognized 
and soon to be world wide system of identifying hazardous materials in the workplace will be 
implemented in combination with OSHA; the Occupational Safety and Health Administration 
regulations and standards for the US.  OSHA states that the application of protective equipment, 
including personal protective equipment for eyes, face, head, and extremities, protective 
clothing, respiratory devices, and protective shields and barriers, shall be provided, used, and 
maintained in a sanitary and reliable condition wherever it is necessary by reason of hazards of 
processes or environment, chemical hazards, radiological hazards, or mechanical irritants 
encountered in a manner capable of causing injury or impairment in the function of any part of 
the body through absorption, inhalation or physical contact.  Further the employer is responsible 
for requiring the wearing of appropriate personal protective equipment in all operations where 
there is an exposure to hazardous conditions or where this part indicates the need for using such 
equipment to reduce the hazards to the employees. This equipment will be provided in 
accordance with OSHA part 1926 – Safety and Health regulations for Construction.  Through 
our mandatory safety program all workers must complete the program before they start work.  As 
for personal equipment it will vary with the hazard, it could be as simple as cotton gloves or as 
specific as hazard suits and respirators. We require that every supplier and contractor provide 
MSDS sheets for all products and materials. These sheets then contain the information necessary 
to determine the appropriate safety measures and equipment. A book of the MSDS sheets will be 
assembled and turned over to the operator at commissioning.  

The Marmat safety plan as well as any supplementary WHMIS and OSHA reference information 
will be readily available on the Marmat website and are provided in the attached Appendices.  

Any hazardous material that does come onto the site will be logged by the health and safety 
officer and records kept of quantities and locations. These logs will be made available to 
environmental managers at scheduled monitoring events.  Only supervisory staff will be 
permitted to purchase or acquire hazardous materials   
 
During operations, a household chemical collection center will be established to enable the 
separation of household hazardous waste from typical household waste.  This will be based at the 
golf course maintenance building.  

The Best Management Practices, detailed below, will be diligently followed at Albany. 

6.2.2 BMP’s: STORAGE 

 Clearly label all hazardous waste containers with the waste being stored and the date of 
accumulation. 



Albany, New Providence, The Bahamas  Chapter 6  
Environmental Management Plan  Emergency & Hazards Management 
 

Rev:  November 30, 2007   6-6 

 Always store materials and wastes indoors or under cover whenever possible.  Store 
chemicals away from doors and out of traffic pathways.  Covers and up-gradient perimeter 
berms that prevent contact with storm water will minimize contaminants that leave the site. 

 Minimize storage needs by purchasing smaller amounts of material more frequently and as 
needed for specific jobs. Stockpiling materials, which often must be stored outside and 
exposed to storm water, increases the possibility of pollutants flowing offsite. 

 Drums should not be overfilled and wastes should not be mixed. 
 Store any used parts (i.e., vehicle, electronic, mechanical) under cover to prevent the leaching 

of any materials into storm water runoff. 
 Stockpiles of gravel, asphalt, sand, and other raw materials should be stored on a paved 

surface. The stockpiles should be situated to prevent storm water flowing through the 
material and covered.  Install down-gradient perimeter berms to prevent sediment and other 
contaminants from leaving the stockpile area. 

 Minimize storage of scrap metal by disposing of it periodically. Cover the stockpile during 
the rain season to reduce the release of contaminants. 

 Schedule regular cleaning and maintenance of outside storage areas and yards, preferably 
before the start of the rainy season. At least once a year, 
review the stockpiled equipment and supplies (materials). 
Often there are unusable materials at the back of the storage 
area, these should be properly disposed of. Usable materials 
should be stored to indicate possible use and to minimize 
contact with storm water. 

 Storage of hazardous materials and wastes must include; 
o Hazardous wastes must have secondary containment  
o Containers must be kept closed except when substances 

are being added or removed. 
 Regular inspections of the storage areas, secondary 

containment and containers for closed lids, leaks, correctly 
completed labels and chemical compatibility, should be 
carried out. 

 

6.2.3 BMP’s: HANDLING  

 For chemical products, use the entire product before disposing of the container.  Do not 
remove the original product label as it contains important safety and disposal information. 

 Use drip pans (or other containment device) under taps, nozzles, and spouts to catch drips. 
 Transfer the contents of a leaking container promptly to another container; make sure the 

new container is appropriately labeled. 
 Promptly clean up any spill of liquid or solid wastes. Do not hose down an area to handle a 

spill, unless the liquid will be completely contained, cleaned up and disposed of to sanitary 
sewer or offsite as appropriate for the waste type. There should be no discharge to storm 
drains or pavement. 

 Return equipment and material to their proper storage place after use.  
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 Do not clean brushes or rinse paint containers into the dirt, street, gutter, storm drain, or 
stream. “paint out” brushes as much as possible. Rinse water-based paints to the sanitary 
sewer. Filter and re-use thinners and solvents. Dispose of excess oil-based paint and sludge 
as hazardous waste. 

 Waste containers should be stored in temporary containment facilities that should comply 
with the following requirements:  
o Temporary containment facility should provide for a spill containment volume equal to 

1.5 times the volume of all containers able to contain precipitation from a 25 year storm 
event, plus the greater of 10% of the aggregate volume of all containers or 100% of the 
capacity of the largest tank within its boundary, whichever is greater. 

o Temporary containment facility should be impervious to the materials stored there for a 
minimum contact time of 72 hours. 

o Temporary containment facilities should be maintained free of accumulated rainwater 
and spills. In the event of spills or leaks, accumulated rainwater and spills should be 
placed into drums after each rainfall. These liquids should be handled as a hazardous 
waste unless testing determines them to be non-hazardous. Non-hazardous liquids should 
be sent to an approved disposal site. 

o Sufficient separation should be provided between stored containers to allow for spill 
cleanup and emergency response access. 

o Incompatible materials, such as chlorine and ammonia, should not be stored in the same 
temporary containment facility. 

o Throughout the rainy season, temporary containment facilities should be covered during 
non-working days, and prior to 
rain events. Covered facilities 
may include use of plastic tarps 
for small facilities or constructed 
roofs with overhangs.  

 
 
 
 
 
 
 
6.2.4 BMP’s: DISPOSAL 

 Paints - Leave excess paint with the property owner for touch-ups. Let small amounts of 
paint solidify, and then take to a licensed landfill. 

 Oils - Recycle if possible. Do not spill or apply oil on the ground (as for dust or weed 
suppression).  Never place used oil in a dumpster or pour it on the ground. Never bury used 
oil or mix it with solvents or water. Never pour it down a sink, sanitary sewer, septic system, 
or storm drain. 

 Degreasers (such as mineral spirits, paint thinners, and chlorinated solvents) - Allow paint 
thinners to settle, then strain and reuse the liquid. Store the solids in a leak-proof container. 
When the solvent can no longer be reused, dispose of it through a hazardous waste 
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management facility. Both the solvent and solids may be hazardous wastes. Water-based 
degreasers may also be hazardous waste due to the metals they may have collected. 

 Pesticides and herbicides - Unless the product has been banned, use up according to the 
directions. Triple-rinse containers before disposal and apply the rinse water as you would 
apply the product. Otherwise, dispose of it through a hazardous waste management facility. If 
the product has been banned, it is illegal to use and may require being disposed of as a 
hazardous waste. Some pesticide and herbicide manufacturers will take back the banned 
product for proper disposal. 

 Vehicle batteries - Recycle if possible. If not, they must be managed as a hazardous waste. 
Take batteries to a retailer that sells lead-acid batteries, a solid waste facility that accepts auto 
batteries, or to a licensed recycler. Do not dispose of vehicle batteries in the trash. 

 Petroleum products (such as waste gasoline, diesel, or kerosene) - If it has been determined 
to be hazardous, then reuse, recycle, or manage it as a hazardous waste. Can possibly use in 
equipment such as lawnmowers. 

 Paint brushes and equipment for water and oil based paints should be cleaned within a 
contained area and should not be allowed to contaminate site soils, watercourses, or drainage 
systems. Waste paints, thinners, solvents, residues, and sludges that cannot be recycled or 
reused should be disposed of as hazardous waste. When thoroughly dry, latex paint and paint 
cans, used brushes, rags, absorbent materials, and drop cloths should be disposed of as solid 
waste. 

6.2.5 BMP’s: Marina Operations. 

The following text is repeated in Chapter 7 
 
 Hazardous Waste 
 
Issue 

 
Hazardous wastes common at marinas can include cleaning solvents, ignitable/toxic paint related 
solvents, paint chips, waste antifreeze, mercury from bilge pump switches and fluorescent light 
bulbs, old signal flares, used batteries, used fuel filters and waste gasoline.  Any of these 
products, if not handled properly, can pollute nearshore surface waters and soils.  They can be 
harmful to aquatic plants, fish, shellfish and birds. 
 
Goal 

 

To minimize potential pollution incidents by providing for the safe storage, use and disposal of 
hazardous wastes. 
 

Best Management Practices 

 

 Use environmentally friendly products wherever possible. 
 Keep emergency phone numbers posted by all phones. 
 Keep Material Safety Data Sheets (MSDS) in an easily accessible location, and make 

sure all employees know the where MSDS are kept. 
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 Signage and education materials should inform marina users about the materials 
considered hazardous approved handling procedures. 

 Incompatible wastes should be segregated.  If in doubt, no chemical or potentially 
hazardous wastes should be mixed.  Provide labeled closed containers for ignitable paint 
waste and fireproof containers for solvent contaminated rags. 

 Waste storage containers and tanks should have curbed or bermed structures around them 
and be in sheltered areas to prevent rainwater from entering the containment.  The 
containment should be capable of holding 10% of the total volume of liquid material, and 
at a minimum, 110% of the volume of the largest storage container. 

 Keep storage units locked to prevent mixing of used and recyclable hazardous wastes. 
 Minimize chemical storage by ordering just what is needed for current projects. 
 All hazardous wastes should be transported to the approved hazardous waste disposal 

facility.  
 Inventory stored chemicals every 6 months and dispose of outdated ones.  

 
Used Oil 

 
A lidded container, kept on a lipped tray, should be provided for transporting used oil filters and 
associated waste.  Used oil or diesel fuel filters are to be hot-drained by placing the filter in a 
funnel over the appropriate labeled waste collection container to allow the excess petroleum 
product to drain into the container.  Drained filters are collected and recycled.  All used oil and 
associated products are to be disposed of by transport to the approved hazardous waste reception 
facility.   
 
Bilge Water 
 
Discharged bilge water is a major source of chronic oil pollution in marinas. Signage notifying 
boat owners of the facility’s prohibition of contaminated bilge water discharge shall be clearly 
visible at the facility.  Materials for bilge water disposal include; a five-gallon container with a 
lid (for transport to the waste container) absorbent pads and the clearly marked bilge water waste 
container.  Used bilge water and rags / pads should be treated like used oil for disposal.  
 
Paint and Solvents 
 
A clearly marked “paint waste/solvent container” should be available along with absorbent pads 
and clean rags for small spills.  Paint and solvent can be drained into the container which should 
be sealed and labeled and can be regularly disposed of at the approved hazardous material 
disposal facility.  Empty cans, brushes and rollers may be placed in waste receptacle for regular 
disposal.  Paint and solvent cans still in use shall be securely covered and placed upright in 
marked trays. 
 
Used Antifreeze 
 
A dedicated and clearly marked 5-gallon container with a lid should be provided for transporting 
used coolant waste.  A funnel for drainage and absorbent pads should also be provided and the 
container kept on a lipped tray.  Signage will advise that improper disposal of antifreeze or any 
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other chemical material is prohibited.  Used antifreeze will be kept in the sealed container until 
proper disposal at the approved hazardous waste facility. 
 
Used Batteries 
 
Lead acid batteries should be handled only by employees wearing safety goggles and, if 
necessary, using battery-carrying lanyards.  Sodium bicarbonate should be available as a 
neutralizing agent during any transfer procedure.  Removed batteries are to be stored on wooden 
pallets out of the elements and with their caps in place until pick-up and disposal at authorized 
facilities. 
 

 

6.2.6 BMP’s: Golf and Landscaping Operations  

The following text is repeated in Chapter 8. 
 
Pesticides 
 
Storage of pesticides should be in a lockable concrete or metal building, located at least 50 feet 
from other types of structures to allow fire department access.  The pesticide storage area should 
be separate from other buildings or at least separate from areas used to store other materials, 
especially fertilizers.  Shelving should be plastic or reinforced metal.  Metal shelving should be 
kept painted to avoid corrosion.  Wood shelving should never be used because it may absorb 
spilled pesticide materials.  Floors should be seamless metal or concrete and sealed with a 
chemical-resistant paint.  The floor should have a continuous sill to retain spilled materials and it 
should have no drains, although a sump may be included.  Sloped ramps should be provided at 
the entrance to allow wheeled handcarts to move material in and out of the storage area safely. 
Automatic exhaust fans and an emergency wash area should be provided.  Explosion proof 
lighting may be required.  It is recommended that the light/fan switch be located outside the 
building so that both are on when entering or leaving the building.  Personal protective 
equipment should be easily accessible and stored immediately outside of the pesticide storage 
area.  An inventory of the pesticides kept in the storage building and the Material Safety Data 
Sheets (MSDS) for the chemicals used in the operation should be accessible on the premises, but 
not kept in the pesticide storage room itself (since that would make them unavailable in time of 
emergency).  Flammable pesticides should be separated from non-flammable.  Dry bags should 
be raised on pallets to ensure that they do not get wet.  Liquid materials should always be stored 
below dry materials, never above them.  Labels should be clearly legible.  Herbicides, 
insecticides and fungicides should be separated to prevent cross contamination and minimize the 
potential for misapplication.  (Since cross-contaminated pesticides often cannot be applied in 
accordance with the labels, this makes it necessary to dispose of the contaminated materials as 
wastes.  This may require the services of a consultant and hazardous waste contractor, depending 
on the materials involved.)  
 
Loading of pesticides and mixing with water or oil diluents should be done over an impermeable 
surface (such as lined or sealed concrete) so that spills can be collected and managed.  The 
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purpose of a chemical mixing center (CMC) is to provide a place where the operator can perform 
all operations where pesticides are likely to be spilled in concentrated form, or where even dilute 
formulations may be repeatedly spilled in the same area, over an impermeable surface.  Such a 
surface should provide for easy cleaning and recovery of spilled materials.  In its most basic 
form, a CMC is merely a concrete pad treated with a sealant and sloped to a liquid-tight sump 
where all of the spilled liquids can be recovered.  For small spills, absorbents such as cat litter or 
sand may be used for clean up of the spill and then applied as a top dressing in accordance with 
the label rates, or disposed of as a waste.  Solid materials, of course, can be swept up and reused.  
 
Materials other than concrete, such as tough synthetics, may also be used in some cases. These 
materials are often used for portable CMCs where a permanent facility is not practicable.  Since 
any water, including rain, that collects on the pad must be used as a pesticide or disposed of as a 
waste, a roof with a substantial overhang (minimum 30 degrees) on all sides is strongly 
recommended to protect against windblown rainfall.  In addition, most CMCs will have a 
provision for pumping out the sump to storage tanks, one for each general type of pesticide (i.e., 
herbicide, insecticide, or fungicide).  In this way, spills and rinsate can be saved and used as 
make-up water for the next time that type of material is applied.  All spills should be cleaned up 
immediately, and the sump should be pumped dry at the end of each day, or more frequently 
when materials are changed to something which is incompatible with that previously used. 
Provisions should be made to clean the tires and particularly dirty areas of the equipment exterior 
prior to bringing it into the pad area to minimize a build up of sediment in the sump.  Sediments 
should be removed from the sump any time materials are changed to incompatible types so that 
the sediments can be applied as a pesticide to the turf at less than the label rate, instead of 
requiring disposal as a (possibly hazardous) waste.  It is extremely important to pump out the 
sump and remove all sediments when changing pesticides in order to avoid disposal problems 
due to cross-contamination..  Small spills may also be cleaned up by using an absorbent such as 
cat litter and then applying the absorbent to the turf as a pesticide in accordance with the label 
instructions, for example, by mixing with dry fertilizer where permitted by the label.  Very small 
operations may find this method preferable at small mixing areas where hand sprayers are 
loaded.  Pesticide containers should be cleaned immediately upon emptying.  Containers should 
be properly cleaned by pressure rinsing or triple rinsing, and the rinse water dumped into the 
sprayer as part of the make-up water.  Non-rigid bags should be shaken clean so that all dust and 
material falls into the application equipment.  The clean containers should be stored in a clean 
area, out of the rain and weather, until they can be disposed of or recycled.  Storing the 
containers in large plastic bags is one popular option to protect the containers from collecting 
rainwater.  The cleaned containers should be recycled in counties where such a program is 
available, or they may be taken to a landfill for disposal.  
 
Washwater from pesticide application equipment must be managed properly since this 
washwater will contain pesticide residues.  The Best Management Practice for this material is to 
collect it and use it as a pesticide in accordance with label instructions for that pesticide.  This 
applies to washwater from both the inside and outside of the application equipment.  Often, the 
easiest way to do this is to wash the equipment in the CMC.  The pad should be flushed with 
clean water after washing equipment, and the captured washwater should be pumped into the 
rinsate storage tank for use in the next application, or it may be applied to the labeled site as a 
dilute pesticide.  
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Solvents and Degreasers 
 
Solvents and degreasers are generally flammable and toxic and should be stored in lockable 
metal cabinets in an area away from ignition sources and with adequate ventilation. Do not store 
near an area where welding or other similar activities are performed. Never store with pesticides 
or fertilizers. An inventory of the solvents stored and the MSDS sheets for these materials should 
be kept on the premises, but not in the solvent storage area. Any emergency response equipment 
recommended by the manufacturer of the solvent should be kept accessible to the storage area, 
but not inside the area itself. Solvents and degreasers should be used over a collection basin or 
pad that can collect all used material. The collected material should be stored in marked 
containers until it can be recycled or legally disposed of. Solvents should never be allowed to 
drain onto pavement or soil, or discharged into storm drains, sewers or septic systems, even in 
small amounts. Routine discharge of even small amounts of solvents can result in the 
accumulation of contaminants in soil or ground water over time, with serious environmental and 
liability consequences.  
 
Used solvents and degreasers should be collected, placed into containers marked with the 
contents and the date and then picked up by a service that will properly recycle or dispose of 
these materials.  
 
Fertilizers  
 
Fertilizers should be stored separately from solvents, fuels, and pesticides since many fertilizers 
are oxidants and can accelerate a fire.  Ideally, fertilizer should be stored in a concrete building 
with a metal or other-flame resistant roof.  Care must be taken when storing fertilizer to prevent 
contamination of nearby ground and surface water.  Fertilizers should always be stored in an area 
that is protected from rainfall.  Storage of dry bulk materials on a concrete or asphalt pad may be 
acceptable if the pad is adequately protected from rainfall and from water flowing across the pad. 
Even where not required, the use of secondary containment is a Best Management Practice. 
 
Areas where fertilizers are loaded into application equipment should be protected from rainfall 
and spilled material cleaned up immediately.  Collected material can be applied to the golf 
course as a fertilizer.  If rainfall protection is not available or practical for the loading area, 
thorough cleaning is essential.  Cleaning of the area can be through dry collection methods such 
as sweeping or vacuuming, or washing down the loading area.  Any washwater generated would 
have to be collected and applied to the course.  Discharge of this washwater to storm drains or 
septic systems is illegal.  
 
Grass clippings removed from mowers should be handled separately from other waste materials 
and equipment washwater.  Many manufacturers now recommend the use of compressed air to 
blow off equipment.  This is more protective of hydraulic seals on the equipment, eliminates the 
washwater, and produces dry clippings that are easy to handle.  Another method is to clean 
mowers over a separate concrete or asphalt pad that allows water to run off onto turf or soil, but 
not into a surface water body or canal.  The CMC should not be used for this purpose, in order to 
keep clippings and other debris from becoming contaminated with pesticide residue.  The grass 
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clippings will collect on the pad.  After drying on the pad, the clippings can be collected and 
composted or spread in a wooded area or rough.  
 
Used Oil, Antifreeze, and Lead-acid Batteries  
 
Used oil and antifreeze should be collected in marked containers and offered for recycling.  
Lead-acid storage batteries, such as used in golf carts and for starting other equipment, are 
classified as special wastes and must be recycled.  All lead-acid battery retailers are required by 
law to accept returned batteries for recycling.  Used acid from these batteries contains high levels 
of lead and must be disposed of as hazardous waste, unless contained within a battery being 
recycled.  
 
 
Equipment Wash Stations 
 
Washwater generated from the cleaning of equipment other than pesticide application equipment 
does not have to be collected and applied to the course.  This washwater must not, however, be 
discharged to surface water either directly or through ditches, storm drains or canals.  Equipment 
washwater can contain soaps, fertilizer residues, solids, and lubricating oil residues.  This 
washwater should not contain solvents and degreasers.  These materials should be used in a 
separate operation.  BMPs for washwater from other than pesticide application equipment 
depend on the quantity generated.  For all quantities generated, the amount of detergents used 
should be minimized.  The amount of water used to clean equipment can be minimized by using 
spray nozzles that generate high pressure streams of water using low volumes.  Oil/water 
separators can be used, but must be managed properly to avoid problems.  First, do not wash 
equipment used to apply pesticides on pads using oil/water separators, since the pesticide 
residues will contaminate the oil that is salvaged.  Second, be aware that the oil collected in these 
systems may be classified as a hazardous waste, depending on its composition, making disposal 
expensive.  Oil water separators are not necessary unless the water from the system is to be 
reclaimed for some particular end use, or large volumes of water are generated and the industrial 
wastewater permit or receiving utility requires such a system.  
 
Equipment storage  
 
Equipment used to apply pesticides and fertilizers should be stored in an area protected from 
rainfall.  Rain can wash pesticide and fertilizer residues from the exterior of this equipment and 
these residues can contaminate soil or water.  Pesticide application equipment can be stored in 
the Chemical Mixing Center, but fertilizer application equipment should be stored separately.  
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6.3 Fuel / Hazardous Material Spillage 
 
6.3.1 Fuel Supply Management 
 
As currently proposed, fueling facilities will be located at the marina and at the golf course 
maintenance facility.  Smaller fuel tanks (diesel) will be located to serve backup generators.  In 
all cases national guidelines for proper fuel and fuel spill handling will be followed.  
 
Fueling at the golf course maintenance facility will occur on a concrete pad where any spillage is 
easily cleaned up and where runoff can be directed for catchment of any fuel residue prior to it 
entering the storm water system.  Fuel tanks will be constructed according to national standards 
by contractors qualified to do such work.  
 
The fueling support complex will store small quantities of both diesel and gasoline fuels for use 
in site equipment and vehicles. The design and specifications of the system are based on those 
outlined by the U.S. National Fire and Protection Association (NFPA) Codes 30 (Flammable and 
Combustible Liquids ) and 30A (Code for Motor Fuel Dispensing Facilities and Repair Garages) 
which the Volatile Substances Division of Building Control at the Ministry of Works uses for 
guidance. 
 
Albany will utilize a stationary 550 Fireguard system consisting of two above ground tanks, each 
with a capacity of 550 gallons. This is a “protected” tank meeting UL 2085 as required in Dade 
and Broward counties in Florida because of the coastal wind zones and likelihood of wind blown 
debris. This system is compatible with either diesel or unleaded gasoline. The system consists of 
a pump, necessary vents, valves, and top mount fill bucket. The tank is 48” in diameter with a 
6’1” tank length. The dispenser and shelf will extend a couple of feet beyond the tank length. 
Attached is a shop drawing of a similar 1,000-gallon tank. The tank system will also include the 
following: 
 Crash/impact protection 
 Bollards 4”-6”, set in a minimum 15” diameter x 3’ deep concrete footers 
 Tank pad (engineered to the specifications as provided by Volatile Substances Division) 
 A 12’ x 20’ minimum fueling/drive pad made of concrete 

 
Listed below are the specifications for the 550 Fireguard system: 
 Double-walled, protected steel tank built in 110% secondary containment with dimensions 

48” x 6’1” 
 Two plate saddles 
 7.5 gallon top-fill bucket with locking fill cap (2”) 
 Emergency vent 
 Krueger fill level site gauge 
 Atmospheric vent, Gasboy fuel pump (15 GPM), 110V 
 Hose ¾” 
 Nozzle ¾” 
 NFPA decal package 
 White glossy enamel paint finish 
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 Spare 2” opening with steel bung 
 
Drawings attached at Appendix IV: 

1. Albany Support Complex Site Plan 
2. Fuel Station and Hazardous Material Storage Container Plan 
3. Shop Drawing of Representative Fuel Tank 

 
Fueling at the marina will occur in two places, in the harbour at the dock master's facility/fuel 
dock and near to the dry storage building NE of the marina.  Both diesel and gas will be offered 
and storage will be contained in double walled, underground tanks located under concrete pads 
near to the dry storage facility.  Near to the tanks, a simple fueling station for boats going into 
the dry storage building will be located on a concrete pad where any spillage is easily cleaned up 
and where runoff can be directed for catchment of any fuel residue prior to it entering the storm 
water system.  This fueling station will be several hundred feet from the marina basin.  A second 
fueling station will be located at the fuel dock adjacent to the harbor master's facility.  This 
location will be on a concrete floating dock and will offer gas and diesel from a high speed fuel 
pump which are now common in large vessel marinas.  Fuel will be supplied to the location from 
the storage tanks in underground pipes constructed to meet and exceed government standards for 
underground fuel tanks and pipes.  Flexible fuel lines will access the floating dock and then run 
inside the dock to the point of service on the outer dock surface where vessels in the harbour can 
moor safely.  This type of fueling system is typical at marinas throughout Florida and the 
Bahamas and will be installed by qualified companies experienced in constructing safe, clean, 
fueling facilities that meet or exceed government standards. The harbourmaster will be 
responsible for locking the fuel pumps and will be in charge of all access keys and combinations.  
Both he and any employee he assigns this duty to will be trained in proper fueling and fuel spill 
clean up procedures.  
 
At least one qualified employee, under the harbormaster's supervision, or the harbourmaster 
himself, will be present for all fueling events.  Proper procedures will be observed with a focus 
on spill prevention and safe operations.  Fuel spill equipment will be contained at this site for 
quick access should a spill occur.  The minimum distance from the shoreline for unattended 
fueling activities is 750  feet.  
 
Portable containers, such as those needed in dinghy's outboards, will be filled in accordance with 
the above procedures by the qualified harbour staff.  Patrons of the marina will not be allowed to 
fuel themselves or fill portable containers which will be handled by the harbor staff.  This will 
also be true of the fueling facility by the dry storage building. 
 
Fuel for back up generators will located on concrete pads near to the generator, as is typical.  The 
generators will be cycled according to the manufacturers’ recommendations and fuel tanks will 
be monitored for any leakage, water intrusion or fuel stagnation.  An electronic monitoring 
system will be in place and run continuously. 
 
One fueling area will be located at the golf course maintenance facility over a thousand feet from 
the tidal waters of the yacht basin and within the storm water management system of the 
development.  Another will be located at the dry storage building, several hundred feet from the 
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marina basin, also within the storm water management system.  The other fueling station will be 
located on a concrete floating dock located over the tidal waters of the marina basin as needed to 
access vessels in the harbour.  
 
Secondary containment will include concrete pads under all above ground fuel tanks, double 
walled underground fuel tanks and double walled piping on the fuel dock.  Spill containment 
equipment on the fuel dock will include enough floating, absorbent boom to encircle the largest 
vessel at the facility, absorbent pads and disposal equipment.  
 
All piping will be secondary contained.  Secondary containment sumps will be located at all 
transition locations to the floating docks (top and bottom of gangways). Additionally, secondary 
containment piping sumps will be placed under each fuel dispenser and a secondary containment 
piping sump will be located at each submersible pump at each tank.  All secondary containment 
sumps will be equipped with a liquid sump sensor monitoring device as a part of the compliance 
monitoring system (pnuemeractor) (equivalent to veeder-root).  
 
National standards adhered to include: 
 
NFPA-30 National Fire Protection Association:  Flammable and Combustible Liquids Code 
API – American Petroleum Institute 
NFPA-30A National Fire Protection Association:  Code for Motor Fuel Dispensing Facilities 
     And Repair Garages 
PEI-RP100 – Petroleum Equipment Institute:  Recommended Practices for Installation of  
     Underground Liquid Storage Systems 
NEC National Electric Code 
CEC Canadian Electric Code 
 
 
6.3.2 Fueling BMP’s 
 
Application of safe practice in fuel usage will minimize the likelihood of any accidental leak or 
spill.  General guidelines include: 
 

1. Posting operating and safety instructions near any fueling facility. 
2. Keeping fuel pumps locked except when in active use. 
3. Ensure that clearly marked emergency shut-off switches, communications and spill 

containment equipment is visible from all fueling areas.   
4. Attend to all loading, unloading or fueling events. 
5. Have drip pans or pads within sight of any fuel transfer procedure and using funnels plus 

pads or pans when transferring fuel to portable containers. 
6. Ensure responsibility for all portable containers in use at any time and return them to the 

proper storage location after use. 
 
Vehicle and Equipment Fueling BMP’s 
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 If fueling occurs on-site, use designated areas, located away from drainage courses, to prevent 
the run-on of storm water and the runoff of spills. [Vehicles that will be serviced on site will be 
taken one of two designated containment area one on either side of the main road.]   

 Discourage “topping-off” of fuel tanks; an increase in temperature can cause fuel to expand and 
overflow. 

 Always use secondary containment such as a drain pan to catch when fuel spills/leaks. 
 Avoid mobile fueling of mobile construction equipment around the site; rather, transport the 

equipment to designated fueling areas. With the exception of tracked equipment such as 
bulldozers and perhaps forklifts, most vehicles should be able to travel to a designated area 
with little lost time. 

 
Vehicle and Equipment Maintenance BMP’s 
 

 If maintenance must occur on-site, use a designated area and /or a secondary 
containment, located away from drainage courses, to prevent the run-on of storm water 
and the runoff of spills. 

 Regularly inspect on-site vehicles and equipment for leaks, and repair immediately. 
 Check incoming vehicles and equipment (including delivery trucks and employee and 

subcontractor vehicles) for leaking oil and fluids. Do not allow leaking vehicles or 
equipment on-site. 

 Always use secondary containment, such as a drain pan or drop cloth, to catch spills or 
leaks when removing or changing fluids. 

 Regularly inspect on-site vehicles and equipment for leaks, and repair immediately. 
 Place drip pans or absorbent materials under paving equipment when not in use. 
 Use adsorbent materials on small spills rather than hosing down or burying the spill. 

Remove the adsorbent materials promptly and dispose of properly. 
 Promptly transfer used fluids to the proper waste or recycling drums. Do not leave full 

drip pans or other open containers lying around. 
 Keep vehicles and equipment clean; don’t allow excessive build-up of oil and grease. 
 Oil filters disposed of in trashcans or dumpsters can leak oil and pollute storm water. 

Place the oil filter in a funnel over a waste oil-recycling drum to drain excess oil before 
disposal. Oil filters can also be recycled. Ask your oil supplier or recycler about recycling 
oil filters. 

 Store cracked batteries in an on-leaking secondary container. Do this with all cracked 
batteries, even if you think all the acid has drained out. If you drop a battery, treat it as if 
it is cracked. Put it into the containment area until you are sure it is not leaking. 

 
While there is no anticipated servicing of vehicles on site, a ten acre utility area has been 
designated to house equipment and act as a staging location for various aspects associated with 
the first phase of construction.  It is located as far as possible on the site from natural 
waterbodies and conservation areas.  Any temporary storage of oil containing receptacles would 
occur in this location.   
 
During operational stages: vehicle and equipment maintenance will occur at the golf course 
maintenance facility and at the dry storage building.  The golf course superintendent will be 
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responsible for equipment maintenance and inspection of vehicles on the golf course.  The 
project general manager will be responsible for equipment and vehicles used throughout the 
project and the Harbourmaster will be responsible for equipment and vehicles used around the 
marina.  The project general manager will be ultimately in charge, though the golf course 
superintendent and Harbourmaster will run day to day activities in their respective areas.  
 
During project annual reports, a review of BMP's will performed and any deviations noted and 
remedial action required will be initiated within a week. The project general manager will 
receive copies of these reports within a week of their completion and will have the ultimate 
responsibility to see that any remedial actions required are taken. Deviations and remedial 
actions will also be included as part of documentation from the scheduled monitoring efforts.  
Remedial action plans will be case specific.   
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6.4 Spills 
 
6.4.1 Uplands 
 
General Guidelines: 
 

1. Clean up leaks and spills immediately. 
2. On paved surfaces, clean up spills with as little water as possible. Use a rag for small 

spills, a damp mop for general cleanup, and absorbent material for larger spills. If the 
spilled material is hazardous, then the used cleanup materials are also hazardous and must 
be sent to either a certified laundry (rags) or disposed of as hazardous waste. 

3. Never hose down or bury dry material spills. Clean up as much of the material as possible 
and dispose of properly. 

4. Check incoming vehicles and equipment (including delivery trucks and employee and 
subcontractor vehicles) for leaking oil and fluids. Do not allow leaking vehicles or 
equipment on-site. 

 
 
6.4.2 Marine 
 
The following text is repeated in Chapter 7, Marina Management Plan. 
 
General 
 
A spill control kit is located at the harbour masters office.  The kit includes spill containment 
boom, fuel absorbent materials, gloves, goggles, Tyvek coveralls, hazardous material disposal 
bags and containment bags.  The storage area should include enough spill-response equipment to 
contain the greatest potential spill, including a boom large enough to encircle the largest vessel at 
the facility based on three times the length of the vessel.   
 
All spills, no matter how small, need to be cleaned properly.  Small spills should be cleaned with 
designated rags and placed in a portable fireproof container.  They should then be placed in the 
soiled rag receptacle.  If absorbent pads (pigs) have been used to soak spilled oil, place the pads 
in the marked container for transport to the hazardous waste disposal facility.   
 
Staff training for marina personnel will include description in a presentation format of planned 
spill response and a walk through of the facility to ensure familiarity with the location of spill 
equipment.   
 
Large spills shall be reported to marina management immediately.  For in water spills of diesel 
fuel deploy booms to contain fuel spilled into the water.  Gasoline spills should not be contained 
with booms due to the high volatility. 
 
Upon discovering a spill the employees of this facility will make every effort to stop the source 
of the spill and contain the spilled materials.  If any danger to the health and/or safety to 
employees exists from the spill only those methods which would allow for minimum contact 
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with the spill site area will be undertaken.  If the spill consists of gasoline, employees are not 
advised to contain the spill because of its explosion/flammability hazard.  The gasoline should be 
allowed to dissipate and the Bahamas Defense Force contacted immediately. 
 
Signage shall be located at the harbourmaster’s office with the following data: 

 
 
 
 
 
 
 
 
 
 
Training: 
 
Facility personnel will be properly instructed in the operation and maintenance of all equipment 
used to prevent oil discharges, as well as the applicable spill prevention regulations.  Spill 
prevention briefings for operations personnel are conducted monthly, with a quarterly meeting 
for all facility personnel, including sales and secretarial.  Employees are made aware of where 
spill response equipment is kept, where the list of contact names is kept and notification 
procedure, and how the spill response equipment is to be deployed. 
 
All spills should be logged and the following data recorded: 
 

 Location of spill, land and water 
 Source of spill 
 Time of spill 
 Estimated volume of spill 
 Nature and potential danger of spilled material 
 Anticipated movement of spilled material 
 Responsible party name, address, phone number 
 Action already taken 
 Weather conditions at spill site 

 
 
 
 

 
Spill Emergency Contacts: 

Local:  __________________________________________ 
Fire Department:  __________________________________ 
Police Department:  ________________________________ 
Marina personnel in charge of spills:  __________________ 
Emergency clean-up contractor:  ______________________ 
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6.5 Fuel / Hazardous Material Explosion 
 
The risk of explosion is unlikely at Albany; areas of concern include gasoline and diesel powered 
vessel engines, fuel facilities and to a lesser extent kitchens and restaurant facilities.  The major 
hazard from explosives is personal injury, negative environmental impact, or property damage 
caused by heat, blast, noise, fumes, and flying debris or projectiles from unintentional or 
inadequately controlled ignition or explosion of such materials. Injuries ranging from minor to 
fatal could include trauma, lacerations, eye injury, hearing impairment, and burns.  Property 
damage could range from minor to major.  
 
In the event of any explosion, emergency services will be called by the Manager on duty, to 
handle the event. The Manager on duty will determine the need to evacuate staff and residents 
and will be responsible for organizing evacuation should this course of action be necessary. The 
following guidelines are provided for initial response by staff and residents. Several staff 
members within the Albany construction team have been trained in first aid and CPR and will 
respond to incidents as necessary. 
 
Personal protective equipment and other listed emergency response and communication 
equipment will be stored in a designated first aid trailer in a central location. Numbers will be of 
a quantity sufficient for all staff at any given time.  
 
Bi-annual inspections will be conducted and a spreadsheet maintained by the health and safety 
officer of quantities and locations of all hazardous materials.  A sample tracking form is shown 
in Table 6.1 (page 6-4) above. Full incident reports for any event which has environmental or 
health and safety ramifications will be completed and records maintained by project managers. 
Records will be maintained for a minimum of two years and copies provided to Government 
agencies at their request. 
 

 
6.5.1 Uplands  
 
In the case of an explosion, immediately take cover and advise others to do the same.  

1. Immediately call Emergency sources and provide detailed information about the location 
and nature of the fire and or explosion.  

2. Stay away from windows.  
3. Do not light matches.  
4. Move well away from the site of the hazard to a safe location.  
5. Use stairs only; do not use elevators.  
6. If a fire appears controllable, promptly direct the charge stream from a fire extinguisher 

toward the base of the flame.  
7. Close all doors to confine the fire, but leave unlocked for firefighter access.  If danger 

from smoke or flame exists or a small fire is not controllable, activate the building alarm 
and evacuate to your designated evacuation assembly area.  Smoke is the greatest danger 
in a fire, so stay low near the floor where the air is less toxic.  
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8. Supervisory staff should account for all staff members known to be on-site.  It is 
important to stay calm. 

9. Administer First Aid if required. 
10. Provide any information pertaining to the origin or cause of the fire.  
11. If requested, assist emergency crews; otherwise, STAY CLEAR. 

Once at the scene, emergency services will set up a command post at a specified setback 
distance, taking advantage of all possible cover where they can observe the building for visible 
smoke or flames, if possible.  Firefighters will need to obtain all pertinent information about the 
status of explosives material in the facility from knowledgeable facility personnel.  

After all personnel are safe and accounted for, a cooling-off period will be required before 
anyone can enter the facility.  In general, the more uncertain the hazard, the longer this cooling-
off period will be.  If smoke or flames are visible, for example, allow at least one hour after the 
smoke or flames are no longer visible for cooling off.  If the alarm occurred at night in an 
extremely hazardous area, it would be advisable to wait until the next morning.  The re-entry 
team will normally consist of two persons, one of whom should be familiar with the facility and 
the explosive material.  While this person usually will be the facility point of contact, another 
person (building coordinator, facility manager, or his/her designee) may be assigned by the 
incident commander.  The other person is usually the fire captain, who is experienced in entry 
and rescue techniques. 

The re-entry team should be equipped with head and face protection, complete sets of flame-
resistant clothing, and transceivers or other means of communication.  Other necessary 
equipment may include keys to buildings, flashlights, extinguishers, binoculars, breathing 
apparatus, safety shoes and fire-fighting boots.  The Fire Department will provide respiratory 
protective equipment, as needed.  The incident commander will determine at the scene what 
protective equipment is required. 

 
6.5.2 Marine 
 
Boat explosions or those in the vicinity of the marina necessitate similar protocols, with the 
additional complication of potential fuel spills.  In the case of an explosion those in the vicinity 
should immediately take cover. 

1. Fuel cut-off switches should be activated. 
2. Locate life vests and life rings and provide to any victims in the water, help them get 

safely to land. 
3. Call emergency services (any supervisory staff member; all crews greater than 6 in 

number have a designated supervisor). 
4. Administer first aid and CPR if necessary.  
5. Activate spill response procedures to contain any leaking fuel.  
6. Provide any information pertaining to the origin or cause of the fire.  
7. If requested, assist emergency crews; otherwise, STAY CLEAR. 
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6.6 Hurricane / Storm / Flood Planning 
 
The tropical coastal location of the Albany project in an area, which can be regularly affected by 
large storm events, requires planning and design to minimize danger to life and property.  Areas 
covered in this chapter include details of the storm water and drainage plans, which are designed 
to attenuate stormwater run-off and minimize flooding of inhabited areas and habitat preserves as 
well as details of how the project is equipped to withstand storms and procedures to be followed 
to minimize danger in such events.   
 
6.6.1 Stormwater Management Plan: Albany System Overview 
 
The drainage system will be designed to handle stormwater runoff generated from a 5 year 
design storm of 4 hour duration and .85 in/hr.  The system will consist of a series of precast 
concrete structures connected via minimum 12" diameter corrugated HDPE piping. The runoff 
will travel under gravity and will terminate in deep disposal wells (150’) constructed in 
accordance with the specifications and guidelines of The Bahamas Water and Sewerage 
Corporation (WSC).  Detailed drainage plans showing locations of all water control structures 
will be prepared along with construction plans.  
 
 
6.6.2 Stormwater Management:  Marina Operations 

 
The following text is repeated in Chapter 7, Marina Management Plan. 
 
Issue 
 
Stormwater runoff is generated from hard impervious surfaces that prevent the absorption of 
rainwater into the ground.  Rainwater can pick up residue, litter and soil, as well as dust, 
detergents and other upland generated debris, all of which can drain into surface waters either 
directly or through storm drains.  At marinas this is a concern since oil, paint, pet waste, or other 
chemicals could be present and would likely be washed directly into the boat basin.  These 
discharges can degrade water quality through increased turbidity, inputs of oils and greases, 
metals, nutrients and reductions in dissolved oxygen.  The highest concentration of these surface 
pollutants occurs in the runoff associated with the first inch of rainfall.  This phenomenon is 
generally referred to as the “first flush” effect.  As more and more surfaces are paved, the 
volume of stormwater runoff increases, causing problems such as increased erosion, 
sedimentation, flooding, and loss of habitat.  
 
Goal 

 
To reduce the concentration of pollutants entering surface waters through the construction, use 
and maintenance of a properly designed stormwater management and treatment system, along 
with implementation of Best Management Practices.   
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Best Management Practices 

 
Construction: Silt fences or earthen dikes can be used as filters to capture sediments that are 
produced during the work.  Vegetative buffers such as grass, plants, and the soil that they grow 
in act as filters for stormwater, capturing the sediment and particulates.  Please refer to the 
erosion and sediment control plan in Chapter 5 and the site drainage plan.  
 
Operation:  Any downspouts should be positioned so they empty into vegetated areas, avoiding 
draining to concrete or asphalt.  Runoff from hard surfaces such as roofs and parking lots can be 
directed towards a filtered drain system or a constructed stormwater wetland.  As far as possible, 
paved areas should be minimized to give as little impervious surface as possible. 
 
Maintenance:  The storm water system should be walked regularly with any observed waste or 
debris collected and disposed of in an appropriate container.  Any plants found in the dry 
detention areas will be removed to prevent overgrowth.  All discharge structures are to be kept 
free of debris.  Sedimentation found at the discharge structures shall be removed weekly.  Debris 
can be disposed of in the dumpster. 
 
 
6.6.3 Storm Protection Details 
 
Albany incorporates state-of-the-art hurricane protection including:  
 

 Windows and exterior doors designed to withstand wind speeds of 140 mph. 
 Hurricane shutters used where appropriate 
 Construction methods and design elevations planned with high wind-speeds and potential 

flooding in mind. 
 
 
6.6.4 Storm Preparedness Plan and Procedures 
 
Please see the draft Hurricane Response Manual in Appendix II 
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6.7 Fire 
 
The Project will work closely with the local Fire Department to ensure that they are aware of the 
status of the project and access to the site. Fire response staff will visit the site once per month to 
remain up to speed with changes in access and water availability.  A temporary standpipe system 
will be installed as soon as possible to ensure that there is water available. Throughout the site 
there will be proper fire extinguishers. Hot work requires a permit that must be obtained through 
the Safety Manager and Construction Manager. Hot work (welding, cutting and alike) requires 
that the Trade provide specific fire prevention standards tailored to the work.   
 
All commercial, public facilities will be on sprinkler system to include a stand pipe system, fire 
extinguishers and fire hose cabinets.  Residences will be served by fire extinguishers.  Personal 
protective equipment and other emergency response and communication equipment will be 
stored within the services compound in a central location. Number will be that required by 
staffing level.  
 
Brief guidelines for dealing with fires in common areas or private homes are as follows: 
 

 Isolate source and where possible close all doors and windows to contain the fire. 
 Contact emergency services (any supervisory staff member; all crews greater than 6 in 

number have a designated supervisor) 
 Account for the location and safety of all persons, administer first aid if necessary 
 For small fires, if conditions allow, located fire extinguishers and operate according to 

posted directions.   
 
Responsibilities for determining need and evacuating staff and residents lie with the construction 
manager for work related staff, the site general manager for operational staff and local authorities 
for residents.  
 
Bi-annual inspections will be conducted and a spreadsheet maintained, (see Table 6.1) with 
quantities and locations of all hazardous materials that might include ignitable substances. Full 
incident reports for any event which has environmental or health and safety ramifications will be 
completed and records maintained by project managers.  
 
 
6.7.1 Fire and Safety Management: Marina Operations 
 
The following text is repeated in Chapter 7, Marina Management.  
 
Issue 

 

Due to the proximity of a marina to the water, the presence of chemicals and fuels, and the sheer 
number of boats, a marina is at high risk for potential accidents.  In order for quick response to 
work, the roles of employees must be well understood and practiced.  Planning ahead for disaster 
is therefore, a crucial part of marina management.  Potential emergency situations include; boat 
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fires, dock fire, facility fire, medical emergency, poisoning, drowning, boating accidents or 
accidents involving equipment. 
 
Goal 

 
To reduce potential dangers to person and property from accidents and emergencies through 
providing appropriate safety equipment, emergency protocols and staff training. 
 
Best Management Practices 

 
 Fire extinguishers for Class A, B and C fires will be installed at the pier/land intersection 

on any pier that exceeds 25' in length.  Additional fire extinguishers will be located such 
that the maximum travel distance to an extinguisher does not exceed 75 ft. 

 Life buoys will be readily available on the dock. 
 Gas cans or other flammable liquid containers will not be permitted to be left on docks. 
 Ensure ready access for municipal fire fighting equipment. 
 The appropriate class of fire extinguisher (A,B,C) will be located in workshops, office 

buildings and in the yard. 
 All utility shutoffs will be identified and marked. 
 First aid equipment on site will be located and clearly marked, including a backboard and 

an eyewash station. 
 Smoke detectors and sprinkler systems will be installed in all facility buildings. 
 Fire hydrants will be readily accessible. 
 All equipment will be kept in good working order through a preventative maintenance 

schedule including testing fire extinguishers yearly. 
 Combustible materials, such as used rags, paintbrushes, and half filled containers of 

flammable liquids, should not accumulate at the facility but be disposed of on a regular 
schedule. 

 Training will be conducted annually and for all new employees and will include 
operation of fire extinguishers, first aid and CPR. 
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6.8 Other Acts of God: Terrorism / Sabotage 
 
All construction staff will be issued with a swipe card permitting access to the site which will be 
locked and secure at all times. A minimum of four designated security staff equipped with 
communications and on-site transport equipment is anticipated during construction.  
Responsibilities will include maintaining the security of equipment and materials and keeping 
watch for suspicious persons.  Training will be according to need.   
  
As a private gated community, security at Albany will be of the highest level.  Two manned 
guardhouses and minimum of three designated security personnel will ensure 24 hour protection 
with roles being the protection of property and persons.  Training will be as appropriate.  
Subcontractors will be required to adhere to the minimum requirements set forth on the Health 
and Safety Plan and be monitored for compliance by the site Health and Safety Officer.  
 
Resources will include vehicles and communications equipment, no weapons will be distributed 
and in the event of any insurrection or act of violence, the emergency services would be called to 
deal properly with such an incident.   
 
Emergency contact details will be posted throughout the Albany project so that in the case of any 
unusual situation, appropriate personnel can be reached.  Safe locations (akin to muster stations) 
will also be identified.   
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6.9 Reporting 
 
In the event of a storm, fire or any other emergency situation, the Site Manager is responsible for 
providing a written memorandum to the file documenting how the situation came about, remedial 
action taken and by whom.  Copies should be made available to environmental managers on 
completion to consider whether any environmental action is required.   
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7.0 Marina Management Supplement 

7.1 Marine Operations Overview 

The Albany marina will be operated as a first class facility with a management structure that 
ensures the safety of vessels along with the services needed to accommodate the high end 
resident and visiting customers.  The marina will also be operated in an environmentally friendly 
fashion in pursuit of the "Blue Flag" international marina certification from Copenhagen 
(Guidelines for this certification process can be found in Section 7.4 of this document).  This 
program is similar to the Florida "Clean Marinas" program which addresses environmentally 
responsible operations in the marina.  
 

 
 
The headquarters for marina operations will be at the harbourmasters facility, immediately inside 
the yacht basin.  This location will allow marina personnel to communicate with each vessel that 
enters the facility and brief them on required marina operations.  Operations affecting 
environmental elements of the marina will cover, at a minimum: 
 

 Proper fueling procedures from the fuel dock and from the bulkhead surrounding the 
mega yacht berths.  This will include identification of emergency shutoff locations and 
training of marina personnel in the proper handling and delivery of fuel to vessels. 

 

Figure 7 -1: Marina layout 
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 Proper fuel spill response procedures including containment and clean up.  This will 
include training of marina personnel on the proper use of spill containment booms and 
clean up absorbent materials, which will be kept on site at the harbourmaster’s facility. 

 
 Fire protection procedures including rapid emergency response notification to the proper 

authorities and training of marina personnel in the use of fire fighting equipment to be 
kept on site.  This will include class A, B, C fire extinguishers around the marina basin 
and readily accessible fire hydrants 

 
 Proper use of sewage pumpout facilities and restrictions on the discharge of wastewater 

into the marina basin. 
 

 Restrictions on maintenance operations over the water that could affect water quality. 
 

 Encouragement for vessels to employ oil collection devices in vessel bilges to prevent 
discharge of oils and greases into the basin. 

 
 The employment of signs to educate boaters on local fishing regulations and other 

environmental considerations at and around the marina. 
 

 The provision of readily available containers for the disposal of hazardous wastes such as 
paints, solvents, batteries, waste oil, etc.  Restrictions against leaving these materials on 
the dock. 

 
 The provision of waste receptacles around the marina, which will be maintained. 

 
 To meet Blue Flag certification requirements, at least three environmental education 

activities will be carried out per year for marina users.  These could include presentations 
by NGOs such as BREEF and the National 
Trust or biologists employed by the marina 
speaking on marine related environmental 
issues. 

 
 With the exception of routine engine checks, 

only designated marina personnel will perform 
boat maintenance activities.   

 
 
The dry storage facility will also be managed from the 
harbourmaster’s office and all applicable standards set 
above will be employed for that facility.  
Additionally, the dry storage facility will employ a 
boat washdown station that will recycle wash down 
water, removing contaminants such as bottom paint, 
which might otherwise runoff into the basin. 
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View of Boat House Interior 
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2 Boat Slips assigned to a 30 foot Bay 
 

 

Lifting boat from Bay 
 

 

 

 
Transporting boat to Splash Area 
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7.2 MARINA MANAGEMENT PLAN 

During project annual reports a review of Best Management Practices (BMP’s) will performed 
and any deviations noted and remedial action required.  The project general manager will 
receive copies of these reports and will have the ultimate responsibility to see that any remedial 
actions required are taken.  
 
7.2.1. Stormwater Management 
 
Issue 

 
Stormwater runoff is generated from hard impervious surfaces that prevent the absorption of 
rainwater into the ground.  Rainwater can pick up residue, litter and soil, as well as dust, 
detergents and other upland generated debris, all of which can drain into surface waters either 
directly or through storm drains.  At marinas this is a concern since oil, paint, pet waste, or other 
chemicals could be present and would likely be washed directly into the boat basin.  These 
discharges can degrade water quality through increased turbidity, inputs of oils and greases, 
metals, nutrients and reductions in dissolved oxygen.  The highest concentration of these surface 
pollutants occurs in the runoff associated with the first inch of rainfall.  This phenomenon is 
generally referred to as the “first flush” effect.  As more and more surfaces are paved, the 
volume of stormwater runoff increases, causing problems such as increased erosion, 
sedimentation, flooding, and loss of habitat.  
 
Goal 

 
To reduce the concentration of pollutants entering surface waters through the construction, use 
and maintenance of a properly designed stormwater management and treatment system, along 
with implementation of Best Management Practices.   
 
Best Management Practices 

 
Construction: Silt fences or earthen dikes can be used as filters to capture sediments that are 
produced during the work.  Vegetative buffers such as grass, plants, and the soil that they grow 
in act as filters for stormwater, capturing the sediment and particulates.  Please refer to the 
erosion and sediment control plan in Chapter 5 and the site drainage plan.  
 
Operation:  Any downspouts should be 
positioned so they empty into vegetated areas, 
avoiding draining to concrete or asphalt.  
Runoff from hard surfaces such as roofs and 
parking lots can be directed towards a filtered 
drain system or a constructed stormwater 
wetland.  As far as possible, paved areas 
should be minimized to give as little 
impervious surface as possible. 
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Maintenance:  The storm water system should be walked regularly with any observed waste or 
debris collected and disposed of in an appropriate container.  Any plants found in the dry 
detention areas will be removed to prevent overgrowth.  All discharge structures are to be kept 
free of debris.  Sedimentation found at the discharge structures shall be removed weekly.  Debris 
can be disposed of in the dumpster. 
 
 

 

Waste Water, Bilge Recycler 
 
7.2.2. Shoreline Stabilization 
 
Issue 

 

Shoreline erosion can increase the sediment and pollutants load of the water column.  Increased 
sediment can smother shellfish, and corals and reduce light penetration.  It can also increase the 
scale and frequency of maintenance dredging projects which increase costs and add to turbidity 
problems.  Shoreline erosion is often caused by boat wakes.  There is a direct connection 
between rate of erosion and the type of boat, distance of the boat from the shoreline, water depth, 
channel width, shoreline soil condition, slope of the bank, and amount of shoreline vegetation.  
The closer the boat to shore, and the condition of the shore (unvegetated or already eroding), the 
more likely erosion will be a problem.  Often the only waves to scour the shore of a marina come 
from boat wakes or reflection off of breakwaters.  Even this limited wave action can cause 
erosion along the edges of breakwaters and bulkheads and under boat ramps.  Where unvegetated 
shorelines are exposed to wave action, erosion will also occur.  All of this can contribute to 
sediment accumulation in the marina basin.  
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Goal 

 
To design, construct and maintain the marina facility in such a way as to minimize bank erosion 
during all aspects of the project.  
 
Best Management Practices 

 

Construction:  Various methods can be used to prevent erosion at marinas.  The type that is best 
suited for a facility is dependent on the rate of erosion, the slope of the shoreline, the severity of 
waves and tides, the amount of vegetation present and the type of soil being eroded.  Structural 
methods for shoreline stabilization include gabions (rock encased in wire mesh), rip-rap, sloping 
revetments, breakwaters, jetties, and bulkheads. Construction details are provided in Chapter 5 
and describe the permanent installation of seawalls and rip-rap, turbidity management measures 
to be employed during dredging work and temporary shoreline stabilization methods for use 
during construction.  
 
Operation:  Marina design incorporates rip-rap, rock boulder jetties and seawalls, minimizing 
sediment production.  Signage and enforcement will ensure adherence to posted boat speed rules 
and no-wake zones within the basin, access channel and approaches. 
 
Maintenance:  Annual inspections of the seawall, jetties and rip-rap will occur as part of the 
biological and shoreline monitoring protocols described in Chapter 9.  Properly constructed, the 
facility should need little in the way of on-going structural maintenance.  
 
 
7.2.3. Petroleum and Oil Handling 
 
Issue 

 

Petroleum products are harmful when introduced to surface waters and can be fatal to aquatic life 
and predators of aquatic life.  These products float on the water’s surface, sink to the bottom, 
evaporate into the air and are suspended in the water column.  These products have a low 
solubility and can attach to particulates in aquatic environments.  The components of these 
products are toxic to plants and animals both in the water and near the water.  Vegetation on 
shore can be affected as the pollutants are taken into their root systems.  Predators of aquatic life 
are also in danger, as they consume contaminated plants and organisms.  Marinas are most 
susceptible to spills during fueling operations and during the operation and maintenance of boat 
engines.  Just one pint of oil can cover one acre of surface water.  Small incremental discharges 
of petroleum products add up to significant impacts.  During fueling operations an accidental 
release may occur through the fuel vent, during bilge pumping and from spills.  Oil and grease 
from the operation and maintenance of engines are also sources of petroleum discharges. 

 
Goal 

 
Eliminate or reduce the amount of fuel and oil entering marina and surface waters from boat 
bilges, fuel tank air vents and spills. 
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7.2.4 Fueling Overview 
 
Fueling at the marina will occur in two places, in the harbour at the dock master's facility/fuel 
dock and near to the dry storage building NE of the marina.  Both diesel and gas will be offered 
and storage will be contained in double walled, underground tanks located under concrete pads 
near to the dry storage facility.  Near to the tanks, a simple fueling station for boats going into 
the dry storage building will be located on a concrete pad where any spillage is easily cleaned up 
and where runoff can be directed for catchment of any fuel residue prior to it entering the storm 
water system.  This fueling station will be several hundred feet from the marina basin.  A second 
fueling station will be located at the fuel dock adjacent to the harbor master's facility.  This 
location will be on a concrete floating dock and will offer gas and diesel from a high speed fuel 
pump which is now common in large vessel marinas.  Fuel will be supplied to the location from 
the storage tanks in underground pipes constructed to meet and exceed government standards for 
underground fuel tanks and pipes.  Flexible fuel lines will access the floating dock and then run 
inside the dock to the point of service on the outer dock surface where vessels in the harbour can 
moor safely.  This type of fueling system is typical at marinas throughout Florida and the 
Bahamas and will be installed by qualified companies experienced in constructing safe, clean, 
fueling facilities that meet or exceed government standards.  
 
The harbourmaster will be responsible for locking the fuel pumps and will be in charge of all 
access keys and combinations.  Both he and any employee he assigns this duty to will be trained 
in proper fueling and fuel spill clean up procedures.  
 
At least one qualified employee, under the harbormaster's supervision, or the harbourmaster 
himself, will be present for all fueling events.  Proper procedures will be observed with a focus 
on spill prevention and safe operations.  Fuel spill equipment will be contained at this site for 
quick access should a spill occur.   
 
Portable containers, such as those needed in dinghy's outboards, will be filled in accordance with 
the above procedures by the qualified harbour staff.  Patrons of the marina will not be allowed to 
fuel themselves or fill portable containers which will be handled by the harbor staff.  This will 
also be true of the fueling facility by the dry storage building. 
 
Secondary containment will include concrete pads under all above ground fuel tanks, double 
walled underground fuel tanks and double walled piping on the fuel dock.  Spill containment 
equipment on the fuel dock will include enough floating, absorbent boom to encircle the largest 
vessel at the facility, absorbent pads and disposal equipment.  
 
Fueling will not be permitted when winds exceed 35 knots in the marina.   
 
 
7.2.5 BMP’s: Spills 
 
A spill control kit is located at the harbour masters office.  The kit includes spill containment 
boom, fuel absorbent materials, gloves, goggles, Tyvek coveralls, hazardous material disposal 
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bags and containment bags.  The storage area should include enough spill-response equipment to 
contain the greatest potential spill, including a boom large enough to encircle the largest vessel at 
the facility based on three times the length of the vessel.   
 

 
All spills, no matter how small, need to be cleaned 
properly.  Small spills should be cleaned with designated 
rags and placed in a portable fireproof container.  They 
should then be placed in the soiled rag receptacle.  If 
absorbent pads (pigs) have been used to soak spilled oil, 
place the pads in the marked container for transport to the 
hazardous waste disposal facility.   
 
Staff training for marina personnel will include 
description in a presentation format of planned spill 
response and a walk through of the facility to ensure 
familiarity with the location of spill equipment.   
 

 
Large spills shall be reported to marina management immediately.  For in water spills of diesel 
fuel deploy booms to contain fuel spilled into the water.  Gasoline spills should not be contained 
with booms due to the high volatility. 
 
Upon discovering a spill the employees of this facility will make every effort to stop the source 
of the spill and contain the spilled materials.  If any danger to the health and/or safety to 
employees exists from the spill only those methods which would allow for minimum contact 
with the spill site area will be undertaken.  If the spill consists of gasoline, employees are not 
advised to contain the spill because of its explosion/flammability hazard.  The gasoline should be 
allowed to dissipate and the Bahamas Defense Force contacted immediately. 
 
Signage shall be located at the harbourmaster’s office with the following data: 

 
 
 
 
 
 
 
 
 
 
 
Training: 
 
Facility personnel will be properly instructed in the operation and maintenance of all equipment 
used to prevent oil discharges, as well as the applicable spill prevention regulations.  Spill 

 
Spill Emergency Contacts: 

Local:  __________________________________________ 
Fire Department:  __________________________________ 
Police Department:  ________________________________ 
Marina personnel in charge of spills:  __________________ 
Emergency clean-up contractor:  ______________________ 
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prevention briefings for operations personnel are conducted monthly, with a quarterly meeting 
for all facility personnel, including sales and secretarial.  Employees are made aware of where 
spill response equipment is kept, where the list of contact names is kept and notification 
procedure, and how the spill response equipment is to be deployed. 
 
Staff training for marina personnel will include description in a presentation format of planned 
spill response and a walk through of the facility to ensure familiarity with the location of spill 
equipment.   
 
All spills should be logged and the following data recorded: 
 

 Location of spill, land and water 
 Source of spill 
 Time of spill 
 Estimated volume of spill 
 Nature and potential danger of spilled material 
 Anticipated movement of spilled material 
 Responsible party name, address, phone number 
 Action already taken 
 Weather conditions at spill site 

 
 
7.2.6 BMP’s: Fueling Operations 
 
Checklist for safe fueling: 

 
 Emergency shut off valves located at each pump 
 Fuel absorbent pads at all fueling stations 
 Marked funnels for oil and gas in the fueling area 
 Rags for small spills with dedicated fireproof rag container 
 Tray available to go underneath portable fuel containers   
 Fire extinguishers available at each of the fueling locations 
 Fuel dispensers equipped with back pressure shut off valves 

 
Signs in fueling area: 
 

1. Smoking Is Prohibited. 
2. Please Be Sure Vessel Is Securely Moored Before Fueling Begins. 
3. Engines Must Be Off Prior To Fueling. 
4. Please Avoid Overfilling Of Tanks; Spills Are Dangerous To You And The Environment. 
5. All Portable Fuel Tanks Will Be Removed From The Vessel And Filled On The Docks In 

The Fueling Tray. 
6. An Emergency Shut Off Switch For The Gasoline Dispenser Is Located  
7. Please Inform Marina Staff In The Event Of A Spill, No Matter How Small. 
8. This Marina Encourages You To Off Load All Passengers Before Fueling. 
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9. Please Make Sure That You Use The Proper Oil To Gas Ratio; It Saves Your Motor And 
The Environment. 

10. If Fueling An Inboard Engine Open The Hatches And Turn On The Blower For Five 
Minutes.  If You Smell Gas Fumes In The Bilge Be Smart Don’t Start. 

11. Fuel And Oil Funnels Are Available For Your Convenience. 
12. Please Place All Empty Oil Receptacles In Marked Container. 
 

Morning activities before fueling begins: 
 

 Ensure fueling area is free of debris and obstructions and that safe fueling materials listed 
above are in place.  

 Visually inspect hoses and supply lines for wear or damage. 
 Unlock fueling station. 
 Inspect fuel dispenser trays for any signs of fuel leaks.  The dispenser tray is the drain 

location for any failures in the fuel line upstream.  If you notice fuel collecting in the tray 
please notify management.  Fixing the problem immediately can save the marina large 
costs associated with lost fuel and spill cleanup. 

 Inspect fuel dispenser trays for water.  If water is present, use a hand pump to remove the 
water to the five-gallon bilge water container.  Empty the five-gallon container into the 
bilge water receptacle. 

 
Special diesel fueling instructions: 
 

 The diesel fueling hose shall be retracted to the diesel 
dispenser on the uplands after each fueling activity occurs.  
The nozzle shall be placed upright in the fuel dispenser. 

 
Evening fuel activities: 
 

 Secure and lock fuel-dispensing nozzles. 
 Using the 5-gallon lidded container marked for used oil 

containers, carry empty containers to the used oil receptacle.  
Drain all oil and place empty containers in waste receptacle. 

 Using the fireproof container marked for used fuel and oil absorbent pads, carry and 
dispose of soaked pads to the used fuel and oil absorbent container.  

 Using the fireproof container marked for soiled rags, carry soiled rags to the soiled rag 
receptacle. 

 
Inspections: 
 
1. Fuel tanks will be inspected weekly for leaks and overall soundness. 
2. Shell thickness will be tested every other year by an engineer. 
3. Tank inventories will be taken daily using sounding stick and conversion table. 
4. Above ground piping will be visually inspected every week. 
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5. Below ground piping will be inspected where the pipe breaks the ground weekly.  Corrosion 
and deterioration of mastic coating will be monitored. 

6. Valves, gaskets, flanges will be visually inspected weekly and monitored for leaks or stains. 
7. Diked areas will be monitored daily.  Accumulated water will be inspected for an oily sheen.  

Areas will be drained, recording date, time and approximate quantity discharged, noting no 
oily discharge has been released. 

8. Spill prevention equipment will be inventoried monthly or after use and a list of items 
needing replacement will be submitted to purchasing. 

 
 

 

Fuel Pumps by Boat House 
 
7.2.7 BMP’s:  Hazardous Waste 
 
Issue 

 
Hazardous wastes common at marinas can include cleaning solvents, ignitable/toxic paint related 
solvents, paint chips, waste antifreeze, mercury from bilge pump switches and fluorescent light 
bulbs, old signal flares, used batteries, used fuel filters and waste gasoline.  Any of these 
products, if not handled properly, can pollute nearshore surface waters and soils.  They can be 
harmful to aquatic plants, fish, shellfish and birds. 
 
Goal 

 

To minimize potential pollution incidents by providing for the safe storage, use and disposal of 
hazardous wastes. 
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Best Management Practices 

 

 Use environmentally friendly products wherever possible. 
 Keep emergency phone numbers posted by all phones. 
 Keep Material Safety Data Sheets (MSDS) in an easily accessible location, and make 

sure all employees know the where MSDS are kept. 
 Signage and education materials should inform marina users about the materials 

considered hazardous approved handling procedures. 
 Incompatible wastes should be segregated.  If in doubt, no chemical or potentially 

hazardous wastes should be mixed.  Provide labeled closed containers for ignitable paint 
waste and fireproof containers for solvent contaminated rags. 

 
 

 Waste storage containers and tanks should have 
curbed or bermed structures around them and be in 
sheltered areas to prevent rainwater from entering 
the containment.  The containment should be 
capable of holding 10% of the total volume of 
liquid material, and at a minimum, 110% of the 
volume of the largest storage container. 

 
 
 

 
 
 Keep storage units locked to prevent mixing of used and recyclable hazardous wastes. 
 Minimize chemical storage by ordering just what is needed for current projects. 
 All hazardous wastes should be transported to the approved hazardous waste disposal 

facility.  
 Inventory stored chemicals every 6 months and dispose of outdated ones.  

 
Used Oil 

 
A lidded container, kept on a lipped tray, should be provided for transporting used oil filters and 
associated waste.  Used oil or diesel fuel filters are to be hot-drained by placing the filter in a 
funnel over the appropriate labeled waste collection container to allow the excess petroleum 
product to drain into the container.  Drained filters are collected and recycled.  All used oil and 
associated products are to be disposed of by transport to the approved hazardous waste reception 
facility.   
 
Bilge Water 
 
Discharged bilge water is a major source of chronic oil pollution in marinas. Signage notifying 
boat owners of the facility’s prohibition of contaminated bilge water discharge shall be clearly 
visible at the facility.  Materials for bilge water disposal include; a five-gallon container with a 
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lid (for transport to the waste container) absorbent pads and the clearly marked bilge water waste 
container.  Used bilge water and rags / pads should be treated like used oil for disposal.  
 

 

Portable Bilge Pump / Hazardous Waste Pump 
 
Paint and Solvents 
 
A clearly marked “paint waste/solvent container” should be available along with absorbent pads 
and clean rags for small spills.  Paint and solvent can be drained into the container which should 
be sealed and labeled and can be regularly disposed of at the approved hazardous material 
disposal facility.  Empty cans, brushes and rollers may be placed in waste receptacle for regular 
disposal.  Paint and solvent cans still in use shall be securely covered and placed upright in 
marked trays. 
 
Used Antifreeze 
 
A dedicated and clearly marked 5-gallon container with a lid should be provided for transporting 
used coolant waste.  A funnel for drainage and absorbent pads should also be provided and the 
container kept on a lipped tray.  Signage will advise that improper disposal of antifreeze or any 
other chemical material is prohibited.  Used antifreeze will be kept in the sealed container until 
proper disposal at the approved hazardous waste facility. 
 
Used Batteries 
 
Lead acid batteries should be handled only by employees wearing safety goggles and, if 
necessary, using battery-carrying lanyards.  Sodium bicarbonate should be available as a 
neutralizing agent during any transfer procedure.  Removed batteries are to be stored on wooden 
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pallets out of the elements and with their caps in place until pick-up and disposal at authorized 
facilities. 
 

 

Hazardous Material Storage 
 

7.2.8. Waste Management 
 
7.2.8.1. Sewage and Wastewater Handling 
 
Issue 

 
Untreated sewage dumped into waterways degrades water quality and is harmful to human health 
and aquatic life.  Sewage decreases the amount of oxygen available for aquatic life and 
introduces excessive nutrients to the water, which then increases algal growth.  Excessive algae 
in the water limit the amount of sunlight that can penetrate the surface water and reach 
underwater vegetation.  When algae die it is decomposed by bacteria, which further reduces the 
amount of oxygen.  Raw sewage can also introduce bacteria and viruses that can cause disease.  
People who swim in contaminated waters or eat contaminated shellfish can suffer from typhoid, 
hepatitis, cholera or gastroenteritis. In addition to sewage, the direct discharge of waste water 
from showers and sinks (gray water) into surrounding waters also causes an increase in 
biological oxygen demand and nutrients, lowers dissolved oxygen and contributes to the creation 
of algal blooms. 
 

Goal 

 
Minimize input of sewage and graywater into marina and nearshore waters.  
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Best Management Practices 

 
Both fixed and transportable sewage pumpout stations will be installed and maintained.  Signage 
will inform marina patrons that sewage and graywater discharge is prohibited in the marina basin 
and of the location of the pumpout facilities.  The portable pump-out for sewage shall be made 
available and operated by marina employees.  On request by vessel captains, employees will 
securely connect the hose from the pump out to the vessels holding tank, disconnect on 
completion and transfer sewage to the sewage dump station, returning portable units to the 
storage area.  Additionally, clean, functional restrooms and showers will be available on shore 
and kept open at all times.   
 
All slips will have sewage pump-out hook-ups making it easy to pump out while in the basin 
(waste will be pumped to the central sewage collection system).  Pump-out will be coordinated 
by qualified marina personnel.  By offering a simple to use waste collection system it is hoped 
that disposal in coastal areas will be prevented. 
 
7.2.8.2 . Fish Cleaning Station 
 
Excessive fish waste deposited directly into 
marina basins can produce foul odors and 
impair water quality through increased 
bacteria levels and decreased dissolved 
oxygen.  It also causes an unsightly mess.  
Signs, prohibiting the dumping of fish waste 
into the marina basin will be posted and a 
designated cleaning station, with covered 
receptacles for disposal of waste, provided.  
Garbage containers shall be regularly emptied 
along with domestic solid waste.  

7.2.8.3. Trash and Domestic Waste 
 
Windproof and animal proof waste containers are 
located throughout the facility.  Brooms, dustpans 
and dip-nets are located in the service area.  The 
facility will be walked daily with any  
observed waste at the facility or in the water 
collected and disposed of in appropriate containers.  
All trash found floating in the water should be 
netted out and disposed of in appropriate containers.  
Trash and sweepings are to be placed in the 
covered/windproof containers and in the marina 
facility’s dumpster, to be picked up and emptied by 
a licensed contractor on regular pick up days.  
 



Albany, New Providence, The Bahamas  Chapter 7 
Environmental Management Plan  Marina Management 
 

Rev:  November 30, 2007 7-17 

7.2.9. Boat Maintenance 
 
7.2.9.1. Engine Repair and Maintenance 
 
Issue 

 
Engine service and repair operations generate waste which, when handled incorrectly, can cause 
human hazards, endanger the environment and be costly to cleanup. 
 
Goal 

 
Properly handle and dispose of waste generated from engine service and repair. 
  
Best Management Practices 

 

Hazardous waste management details are described above.  For all parts washing, a dedicated 
location will be identified and a spill containment kit for large spills and clean rags provided.  
Drip pans should always be used when handling any type of liquid and funnels used to transfer 
liquids.  Engines and engine parts should be stored under cover on concrete or asphalt.  Clean 
engine repair areas using dry clean-up such as capturing petroleum with absorbent pads. 
Stabilizers should be used to prevent fuel degradation.  These products protect engines by 
preventing corrosion and the formation of sludge and eliminate the need to dispose of “stale” 
fuel.  Water based paints should be used wherever possible and anti-fouling paints with the 
minimum amount of toxins chosen.  All paints, solvents and reducers should be mixed far away 
from the water’s edge.  Any spray painting should be conducted in a spray booth or under a tarp. 
Any major repairs should be carried out in a designated work area with an impervious floor 
and a roof.  Maintenance areas should be clearly marked and designated as no unauthorized entry 
to marina patrons.  
 
 
7.2.9.2  Boat Cleaning  
 
Issue 

 
Work that is done on boats can release oils, grease, paint 
chips, paint liquids, detergents, copper, zinc, lead and a 
host of other contaminants into the waters.  These 
products can pollute waters, kill marine life and limit the 
sunlight needed by aquatic plants for growth.  Detergents 
and other cleaning products can contain toxic chemicals 
that can be corrosive or caustic.  
 
Goal 

 
Retain and dispose of wash water from boat bottom cleaning and washing without discharge to 
storm water treatment system nearshore waters. 
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Best Management Practices 

 

Underwater work, where paints can be released into the waters, should be avoided.  The use of 
biodegradable cleansers, which should be available for sale at the marina office, should be 
encouraged.  Boat hulls should be washed above the waterline by hand, and pressure washing in 
or over the water, is prohibited.  Any in-water painting should be limited to touch-up jobs.  
Cleaning or pressure washing should be carried out over a designated, bermed impermeable 
surface that allows wastewater to be captured and filtered.  Safety glasses and masks should be 
available.  Following each cleaning activity the area is to be swept and shoveled clean.  All 
scraping debris is to be placed in a trash receptacle.  Engine parts should never be washed over 
bare ground. 
 
 
7.2.9.3  Hull Sanding and Painting 
 
Issue 

 
Painting of vessel hulls or application of topside coatings, and activities associated with the paint 
handling may result in the concentrated release of harmful vapors and liquid solvents.  Wastes 
generated from painting and sanding activities will probably be hazardous wastes if the paints or 
sanded materials contain solvents and/or heavy metals (lead, copper cadmium, barium or 
chromium).  Water based paints containing heavy metals may also generate hazardous wastes.  
 
Goal  

 
To reduce the amount of harmful vapors released into the air and minimize the amount of 
hazardous waste generated by recycling and product substitutions.  To utilize proper sanding and 
painting methods to avoid health and environmental hazards. 
 
Best Management Practices 

 
Any painting or sanding activity will take place in a designated, bermed location.  The area will 
be covered with tarps, sandbags and sawhorses when not in use.  Available materials will 
include: brooms, dust-pans and industrial vacuums for use when sanding is complete, rollers and 
brushes for hull painting, clean rags for cleaning small spills, safety glasses and masks. Sanding 
will not take place when winds are greater than 20 mph.  The bermed area is to be swept after 
each sanding or painting operation.  Paint sanding waste is considered hazardous waste and is to 
be placed in a container properly labeled and disposed of at the authorized facility.  Wash down 
of the area is only to be performed with small amounts of water when necessary.  The 
wastewater must remain in the bermed area and be allowed to evaporate.  Extreme care must be 
taken to assure materials in bermed area do not enter the stormwater drainage system. 

 
Paint should be applied by hand, either by roller or by brush.  Spills should be cleaned with clean 
rags and empty paint cans and rollers/brushes should be disposed of in a solid waste receptacle 
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for regular disposal.  Cans still containing paint are to be covered and stored in trays in the 
designated area and any unused paint to be discarded shall be placed in the paint/ solvent drum. 
 
 
7.2.10 Hurricane Preparation 
 

 
 

Issue 

 

Damages caused by hurricanes take many different forms and can be extremely costly to repair.  
Wind can blow down trees, create projectiles of objects not securely fastened, blow off building 
roofs and canvas on boats.  Water can result in flooding of buildings and yards from high waves 
and tides, and can damage docks, pilings and the boats attached to them.  Either of these factors 
can also increase the likelihood of pollutants reaching the waters.  Wind and water can sink 
boats, which can leak fuel, oil and other chemicals.  Flooding of upland buildings and equipment 
can also cause these same pollutants to escape into the waters.  Hurricane preparation must be an 
ongoing activity at a marina and cannot just be considered when a storm is approaching.  Both 
employees and customers should know well in advance what their responsibility is if a hurricane 
is approaching. 
 
Goal 

 
To prepare fully and efficiently for approaching storm such to minimize loss of life, property and 
environmental damage which may result.  Specific actions should a storm approach the facility 
are shown overleaf, general guidelines given below: 
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Best Management Practices 
 

 Review hurricane preparations plan annually with employees and include it in training for 
all new staff. 

 State in your contract with customers what must or will be done with their boat if a storm 
is coming. 

 Recycled fuel containers, dumpsters and trash cans should be emptied or otherwise 
covered and secured. 

 Paints and other chemicals in the shop should be secured or removed from the premises. 
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MARINA HURRICANE PREPARATION PLAN 
 
EQUIPMENT ON SITE 
 lines 
 chafing gear 
 tarps 
 screw anchor 
 batteries 
 first aid kit 
 portable generator 
 plywood 
 cut/patch equipment 
 duct tape 
 submersible pump 
 plastic sheeting 
 camera/video equipment 
 mobile radio/cellular phone 
 spill containment gear 
 minimum repair kit 

 
INSPECT YEARLY 
 docks have quick shut-off above the flood plain 
 docks are attached to pilings that can sustain a 50-year storm surge and wind load 
 there is enough storage space above the flood plain for boats and vehicles 
 there is storage space above the flood plain for office records and equipment 
 there is emergency power for winch operation, travel lift, pumps and communication 
 cradles and jacks are stored and easily accessible 
 all employees are trained for hurricane plan actions 
 all boaters have received checklists for hurricane planning 
 all boaters have current insurance for their vessels 

 
INSPECT MONTHLY 
 building roofs, doors and windows 
 fuel and sewer pumping lines 
 fire fighting gear 
 spill containment gear 
 lifts and cranes 
 electrical supplies 
 debris is removed from open areas 
 trees and shrubs are trimmed 
 trash bins and dumpsters are secured in protected areas 
 salvaged or abandoned hulls, equipment and parts are disposed of or secured 
 dry storage areas and racks 
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ACTIONS DURING STORM APPROACH 

 
72-48 HOURS PRIOR TO PROJECTED STORM ARRIVAL 
 
MANAGER  
 monitor NOAA weather station and/or the internet weather reports 
 assist where needed 
 coordinate volunteers 
 act as home base where employees can report jobs completed and where help is needed 
 coordinate supplies, tools and labor 

 
OFFICE 
 notify customers that facility is on alert 
 monitor NOAA weather station and/or internet weather reports 
 process mail and all paperwork 
 back up computer records 
 delay orders of materials and stocks that are due to be shipped 
 contact all contractors for post-storm clean-up 
 contact volunteers to begin preparation work 
 cover and tape windows 

 
YARD 
 remove or secure blowables (signs, tables, chairs, trash cans, etc.) 
 fill fuel tanks 
 remove or secure small dry storage boats (dinghies, kayaks, canoes, etc) 

 
DOCKS 
 begin hauling boats 
 begin securing boats that cannot be removed from the facility 
 request that boat owners evacuate to an off-site location 
 assist boaters in preparation 

 
48-24 HOURS PRIOR TO PROJECTED STORM 
 
OFFICE 
 remove equipment and records to safe storage 
 cover remaining equipment and furniture with plastic 
 move items that could sustain water damage to tables or off the ground 
 purchase extra batteries, food and water for emergency securing and recovery workers 
 have a source of ready cash for recovery work 
 confirm insurance coverage and secure policies 
 establish an “outside the area” contact person for communication during evacuation 
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YARD 
 move all vehicles upland 
 secure the marina from non-essential traffic 
 remove floating docks if possible and tie them down 
 turn off water supply if it is public 
 turn off fuel pumps and main electricity 
 take pictures/video of the facility and preparation conditions 

 
DOCKS 
 continue securing vessels 
 check boats to see that no occupants are remaining 

 
24-0 HOURS PRIOR TO PROJECTED STORM 
 
OFFICE 
 lock doors and brace them against wind 
 set up answering machine (have battery back-up installed) 
 give instructions for post-storm activities 
 give approximate time to return to the marina (to be confirmed by offsite contact) 
 ensure everyone has the number of the off-site contact 

 
YARD 
 do a last patrol of the grounds 
 secure all access points 

 
DOCKS 
 conduct a last patrol of the vessels, checking dock lines and moorings 
 ensure no one remains on their vessel; if they choose to remain have them sign a waiver of 

liability and give you the next of kin address and phone number 
 

Send All Employees Home Unless A Skeleton Crew Is 
Needed To Remain For The Storm 

 
DURING THE STORM 
 
ON-SITE 
 Monitor weather reports on radio, TV and/or internet 
 Stay in a protected area 
 Use extreme caution and stay off the docks 
 Do not attempt to re-tie or board a loose vessel during the storm 

 
OFF-SITE 
 Monitor weather reports on radio, TV and/or computer 
 Coordinate return of all employees 
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 Review recovery plan 
 Review insurance policy 

 
RECOVERY 
Beware Of Downed Electric Lines, Wet Electronic Equipment, Leaking Gas or Fuel 
 contact employees regarding when they should return 
 contact recovery crews 
 contact insurance company to get an adjuster and surveyor to you 
 set up security to prevent looting and for crowd control 
 photograph/video everything 
 complete a survey of the facility including equipment and inventory 
 estimate damages and prepare a written assessment if possible 
 if anything is stolen, file an incident report with local police 
 set up an answering machine or volunteer to respond to customers’ inquiries 
 investigate to find a marina where your customers can berth temporarily 
 begin clean-up efforts 
 coordinate employees and contractors 
 investigate boat repair facilities for customer referral 
 control news media; no media exposure is usually better 
 control conflicts between returning boat owners and recovery of damaged boats 
 order repair supplies 
 coordinate utility evaluation and reinstitution of service 
 if your marina did not sustain damage, let other marinas know that you can take boats 

 

CUSTOMER CHECKLIST 
 

EQUIPMENT TO BE KEPT ON BOARD: 
 chafing gear 
 fenders 
 two sufficient anchors with 300' or more oversized line 
 flashlight with spare batteries 
 battery-operated radio 

 
CHECK MONTHLY: 
 exterior lights operable 
 auto bilge pump operating (check battery) 
 hatches are watertight 
 power and electric gear operating 
 engine battery charged 
 flashlight battery charged 
 radio batteries charged 

 
TO DO AT A NEW MARINA: 
 learn marina approaches and basin 
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 learn the size and type of your mooring 
 ensure mooring and lines are sufficient for all likely wind direction and velocity 
 ensure mooring has enough weight and scope and is properly set 
 learn your moorage lease and rental agreement responsibilities 
 learn responsibilities for your boat’s safety when a hurricane is approaching 
 develop a plan for securing your vessel outside the marina if you plan to evacuate 
 if evacuating, visit the site by boat and time the trip 
 learn what possible delays you may encounter when evacuating (drawbridges, boat traffic 

etc.) 
 photograph your boat and surroundings 
 keep a list of all equipment on board 
 keep a list of all equipment that will be removed during storm preparations 
 keep a complete set of records for your boat at home 
 give the marina operator the name and number of your absentee skipper 
 give the marina operator a description of your boat, registration number and location 

 
DOCKED BOAT PREPARATIONS: 
 strip all removable items, including spare rigging 
 clear self-bailing cockpit drains 
 close all through-hull fittings 
 set chafing gear where lines will rub (chocks, cross lines, deck edge, dock edge etc.) 
 remove portable fuel and oil storage containers 
 remove ship papers 
 shut off fuel tanks 
 leave anchor light on 
 leave auto bilge pump on 
 check openings to ensure boat is watertight 
 set and check storm anchors 
 consider attaching 3 sets of bow and stern spring lines 
 consider attaching lines to cleats at a 45 degree angle 
 consider tying your boat between two piers or along a pier and anchored off one side 

 
MOORED BOAT PREPARATIONS: 
 Make Plans To Have Someone Pick You Up From Your Boat Before The Storm Arrives 
 strip all removable items, including spare rigging 
 clear self-bailing cockpit drains 
 close all through hull fittings 
 remove portable fuel and oil storage containers 
 remove ship papers 
 shut off fuel tanks 
 leave anchor light on 
 leave auto bilge pump on 
 check openings to ensure boat is watertight 
 use storm pennants to increase scope 
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 attach chains directly to pennants instead of swivels 
 add an emergency catenary weight at the vessel end of the chain 
 use double or triple chafe protection 
 use chafing gear over entire length of pennants 
 use two pennants 
 if no permanent mooring is available, use two storm anchors at 45-degree angles 

 
TRAILERABLE BOAT PREPARATIONS: 
Store in a garage: 
 strip all removable items, including spare rigging 
 clear self-bailing cockpit drains 
 close all through-hull fittings 
 remove portable fuel and oil storage containers 
 remove ship papers 
 shut off fuel tanks 
 leave auto bilge pump on 
 check openings to ensure boat is watertight 

 
If no garage is available: 
 secure trailer to a sturdy object 
 let half the air out of the trailer tires 
 put wood blocks between the frame and axle 
 take out the drain plugs 
 cover with tarp 
 use tie-downs 

 
ANCHORED BOAT PREPARATIONS 
Make Plans To Have Someone Pick You Up From Your Boat Before The Storm Arrives 
 strip all removable items, including spare rigging 
 clear self-bailing cockpit drains 
 close all through-hull fittings 
 remove portable fuel and oil storage containers 
 remove ship papers 
 shut off fuel tanks 
 leave auto bilge pump on 
 check openings to ensure boat is watertight 
 use 3 or 4 substantial anchors and good tie rope 
 tie your boat high on the mainland to a substantial tree or similar structure 
 do not tie parallel to the bank 
 keep a navigable passage at your stern to allow other boats passage 
 use enough line to allow for storm surge 
 leave enough room between your boat and others to allow for swing 
 take valuables off 
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7.2.11. Fire and Safety Management 
 
Issue 

 

Due to the proximity of a marina to the water, the presence of chemicals and fuels, and the sheer 
number of boats, a marina is at high risk for potential accidents.  In order for quick response to 
work, the roles of employees must be well understood and practiced.  Planning ahead for disaster 
is therefore, a crucial part of marina management.  Potential emergency situations include; boat 
fires, dock fire, facility fire, medical emergency, poisoning, drowning, boating accidents or 
accidents involving equipment. 
 
Goal 

 
To reduce potential dangers to person and property from accidents and emergencies through 
providing appropriate safety equipment, emergency protocols and staff training. 
 
Best Management Practices 

 
 Fire extinguishers for Class A, B and C fires will be installed at the pier/land intersection 

on any pier that exceeds 25' in length.  Additional fire extinguishers will be located such 
that the maximum travel distance to an extinguisher does not exceed 75 ft. 

 Life buoys will be readily available on the dock. 
 Gas cans or other flammable liquid containers will not be permitted to be left on docks. 
 Ensure ready access for municipal fire fighting equipment. 
 The appropriate class of fire extinguisher (A,B,C) will be located in workshops, office 

buildings and in the yard. 
 All utility shutoffs will be identified and marked. 
 First aid equipment on site will be located and clearly marked, including a backboard and 

an eyewash station. 
 Smoke detectors and sprinkler systems will be installed in all facility buildings. 
 Fire hydrants will be readily accessible. 
 All equipment will be kept in good working order through a preventative maintenance 

schedule including testing fire extinguishers yearly. 
 Combustible materials, such as used rags, paintbrushes, and half filled containers of 

flammable liquids, should not accumulate at the facility but be disposed of on a regular 
schedule. 

 Training will be conducted annually and for all new employees and will include 
operation of fire extinguishers, first aid and CPR. 
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7.3 Marine Components Maintenance (Navigation Marks, Signage) 

The marina and associated facilities will be maintained routinely to avoid accidents or spills 
related to faulty or dilapidated equipment.  This will include routine inspection and required 
maintenance of the following: 
 

 Navigational aids directing boat traffic into the marina.  This will keep vessels in the 
designated channel and off of any sensitive surrounding bottom habitat.  It will also 
reduce the chance for vessel groundings or collision with breakwaters or other vessels 
during times of low visibility. 

 
 Trash and hazardous waste handling receptacles. 

 
 Fueling facilities and dispensers along with clean up equipment 

 
 Sewage pumpout equipment and piping to the waste water collections system 
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7.4 Blue Flag Certification Details 
 

Blue Flag is a voluntary, global program that awards beaches and marinas that have 
demonstrated good environmental practices.  Internationally, the Blue Flag 

Program is coordinated by the Foundation for Environmental Education (FEE) in Denmark, with 
support from the World Tourism Organization (WTO) and the United Nations Environmental 
Program (UNEP).  Since it first began in France in 1987, more than 3000 sites in over 24 
countries have qualified for Blue Flag status. 

The Caribbean Blue Flag Consortium (comprising the Caribbean Tourism Organization, 
Caribbean Conservation Association and the Caribbean Hotel Association) was established in 
2001 to evaluate the feasibility of and coordinate the program in the region.  The Bahamas 
became one of five Caribbean nations to join the pilot phase in 2002. 

There are currently no Blue Flag facilities operating in The Bahamas. The Old Bahama Bay 
Resort and Marina on Grand Bahama was awarded the Flag for the 2004-2005 season but closed 
following damage incurred during 2005’s Hurricane Wilma.  Efforts to expand the program 
countrywide are under way at the following facilities:  Bimini Sands, Bimini Big Game Club, 
Atlantis Resort on New Providence, Marsh Harbour Marina, Boat Harbour Marina and Club 
Soleil in the Abacos.   

Issues identified in the country, which require special attention - related in part to the multi-
island nature of the country - include recycling of waste and used oil disposal.  National 
coordination of the program resides within the Ministry of Tourism with jury members from the 
following organizations:  the Nature Conservancy, The Bahamas Environment Science and 
Technology Commission (BEST), The Port Authority, Envirologic Ltd. and the Department of 
Environmental Health Services.  

To win Blue Flag recognition, properties must first meet international standards in four (4) main 
areas: 

 Clean water quality 
 Environmental education and information 
 Environmental management  
 Safety and services 

The award of a Blue Flag marina is based on compliance with 22 criteria.  As in the case of 
criteria for beaches, most are imperative whereas others are guidelines.  All imperative 
requirements have to be fulfilled in addition to a maximum number of guideline criteria.  If some 
of the imperative criteria are not fulfilled during the season or the conditions change, the Blue 
Flag will be withdrawn.   
 
Applications are reviewed first by a National Jury and then by an International Jury.  If the 
candidate marina is approved then the award is given for the coming season.  During the season 
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the site is monitored to assure it is in compliance with the Blue Flag criteria.  Criteria are listed 
and describe in the following sections. 
 
 
7.4.1 ENVIRONMENTAL EDUCATION AND INFORMATION 

 Environmental information about natural sensitive nearby land and marine areas is 
supplied to marina users  

 Code of environmental conduct is posted at the marina  
 Information about the Blue Flag Marina Campaign and/or the Blue Flag Marina criteria 

are posted in the marina  
 The marina should be able to demonstrate that at least three environmental education 

activities are offered to the users and staff of the marina 
 The individual Blue Flag for boat owners is offered through the marina 

 
 
7.4.2 ENVIRONMENTAL MANAGEMENT 

 Production of an environmental policy and plan at the marina referring to water, waste 
and energy consumption, health and safety issues, and the use of environmentally sound 
products when available. 

 Adequate and properly identified and segregated containers for the storage of hazardous 
wastes (paints, solvents, boat scrapings, antifouling agents, batteries, waste oil, flares). 
The wastes should be handled by a licensed contractor and disposed of at a licensed 
facility for hazardous wastes. 

 Adequate and well-managed litterbins and/or garbage containers. The wastes should be 
handled by a licensed contractor and disposed of at a licensed facility. 

 The marina has facilities for receiving recyclable waste materials, such as bottles, cans, 
paper, plastic, organic material, etc. 

 Bilge water pumping facilities are present in the marina. 
 Toilet pumping facilities are present in the marina. 
 All buildings and equipment must be properly maintained and in compliance with 

national legislation.  The marina must be well integrated with the surrounding natural and 
built environment 

 Adequate, clean and well sign-posted sanitary facilities, including washing facilities and 
drinking water.  Controlled sewage disposal to a licensed sewage treatment plant  

 If the marina has boat repairing and washing areas, no pollution must enter the sewage 
system, marina land and water or the natural surroundings  

 Promotion of sustainable transportation 
 No parking/driving in the marina, unless in specific designated areas 

 
 
7.4.3 SAFETY AND SERVICES 

 Adequate and well signposted lifesaving, first-aid equipment and fire-fighting equipment 
is provided. 

 The equipment must be approved by national authorities  
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 An emergency plan in case of pollution, fire or other accidents must be produced for the 
marina, and safety precautions must be posted. 

 Electricity and water is available at the berths and installations must be approved 
according to national legislation. 

 Adequate facilities for disabled people are to be found. 
 A map indicating the location of the different facilities is posted at the marina 

 
 
7.4.4 WATER QUALITY 

 Visually clean water and marina (no oil, litter, sewage or other evidence of pollution). 
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8.0 Landscape and Golf Course Management Supplement 

Topics covered in this chapter include general goals for landscaping and golf management 
efforts, a listing of desirable plant species along with transplanting guidelines, listing and 
methodologies for removal of exotic species and general Best Management Practices for 
landscaping activities.   
 
 
Figure 8 – 1  Albany Golf Course 
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8.1 Goals of the Landscaping and Golf Management Plan 

The general approach to Best Management Practices for golf course maintenance and 
landscaping programs involves four principles: 
 
1. Maximize wildlife use of the site with native plant materials, 
2. Isolate all potential contaminants from soil and water,  
3. Limit discharge of any material other than clean stormwater onto the ground or into surface 

water bodies. 
4. Minimize irrigation, fertilizer, and pesticide use requirements through use of Integrated Pest 

Management and native or naturalized vegetation wherever practicable. 
 
A palette of native plant species was identified in the EIA and this list will be refined, based on 
availability, and adhered to such that the re-created landscape areas at Albany will mimic natural 
landscapes to the greatest extent possible.  This will create the optimal environment to encourage 
wildlife use of the site.  Landscaping goals also include minimizing clearing of natural 
vegetation, eradicating exotic or nuisance vegetation and limiting plantings of imported species, 
relying on transplanted specimens or Bahamian stock wherever possible.  
 
The second principle involves identifying all the materials stored or handled in a golf course 
maintenance area along with current practices that could cause environmental contamination. 
The next step is to develop management practices, which isolate those materials from soil and 
water during storage, handling, and disposal. Materials that may contaminate soil and water 
include pesticides, fuels, solvents, fertilizers, paints, etc. Storing these materials in covered, 
lockable storage areas, handling them over impermeable surfaces, cleaning up spills promptly 
and properly, recycling these materials where possible, and otherwise properly managing wastes 
will keep these materials from contaminating soil or water. 
 
The third principle includes preventing contamination of stormwater and eliminating the 
discharge of materials such as equipment wash water to ground or surface waters.  Discharge to 
surface waters can occur directly through dumping to a lake or canal, or indirectly through 
discharge to a ditch, storm drain or swale.  Discharge to ground water may occur by percolation 
through highly permeable soils, such as the porous limestone soils of The Bahamas, or by 
flowing into sinkholes, improperly constructed wells or other direct conduits to ground water. 
Discharges to surface or ground water should be eliminated through the containment and 
collection of equipment washwaters and proper management of the collected material.  
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8.2 List of Recommended Plant Species 

A plant palette of recommended species, together with their landscape and wildlife value, is 
provided in Chapter 4.  Transplanting guidelines will be developed by landscape architects and 
written protocols prepared where appropriate.   
 
As noted in chapter 9 of the EMP, two of the four fixed vegetative monitoring plots will be 
located in golf course buffer areas and hence will follow success of plantings and revegetation. 
Disturbed soils within golf course areas will be stabilized, in tandem with land clearing, through 
the judicious use of chipped vegetative debris as mulch. This will prevent soil erosion, minimize 
the growth of weeds and greatly reduce the likelihood of off-site sedimentation.  
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8.3 List of Exotic Species 
 
Exotic species identified by the BEST Commission as undesirable are shown in the following 
tables: 

Table 8 - 1 Species recommended for eradication (BEST, 2005) 

COMMON NAME SCIENTIFIC NAME 

Australian pine Casuarina glauca 

Paperbark tree Melaleuca quinquinervia 

Monkey Tamarind Mucuna pruriens 

Hawaiian seagrape Scaevola taccada 

Brazilian Pepper Schinus terebinthifolius 

Shiny cowbird Molothrus bonariensis 

Racoon Procyon lotor (for all islands except New 
Providence and Grand Bahama) 

Table 8 - 2 Species recommended for control (BEST, 2005) 

COMMON NAME SCIENTIFIC NAME 

Womans tongue Albizia lebbeck 

Coral vine Antigonon leptopus 

Poor mans 

orchid 

Bauhinia variegata 

Australian pine Casuarina equisetifolia 

Poinciana Delonix spp. 

Water hyacinth Eichhornia crassipes 

Logwood Haematoxylum 

campeachianum 

Morning Glory Ipomea purpurea 

Jumbey Leucaena glauca 

Bay rum Pimenta racemosa 

Almond Prunus amygdalus 

Castor bean Ricinus communis 

African tulip tree Spathodea campanulata 

Schefflera Schefflera actinophylla 

Star Jasmine Trachelosperumum 

jasminoides 

Wedelia Wedelia trilobata 

Rock Dove Columba livia 

House sparrow Passer domesticus 

Eurasian 

Collared dove 

Streptopelia decaocta 

Dogs Canis spp 

Cats Felis cattus 

Racoon Procyon lotor (for control on 
New Providence and Grand 
Bahama 

 
The following protocol for removal of Casuarina equisetifolia is provided courtesy of Friends of 
the Environment, Abaco, the University of Florida and Florida Keys Exotics Task Force.  Other 
species will be treated by manual removal and applications of herbicides.  No action is currently 
proposed regarding wildlife control.   
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Casuarina Eradication - Best Management Practice: 
 
Manual removal is labor intensive and on small plants works best in 
loose soil or sand.  When removing seedlings and small trees, every 
effort should be made to remove the entire root system because small 
sections of roots are capable of re-sprouting.  If the plant is currently in 
seed, several “weedings” may be necessary.  Bulldozers or backhoes are 
often employed to help rid construction or habitat restoration sites of 
invasive exotics.  This method is rarely successful in the elimination of 
the Australian pine. Root fragments quickly resprout and disturbance of 
the soil creates an ideal environment for seed germination and invasion 
from other non-native opportunistic species.  Intense follow-up with 
other control methods is essential. 
 
Australian pines can effectively be controlled by the proper application of herbicides.  There are 
two types of applications, cut-stump and basal bark.  The best method depends on whether or not 
dead standing trees are acceptable.  Triclopyr products are the most effective.  
 
Treatment Methods: 
 
Cut-Stump Treatment: 
Plants should be removed and stumps painted within 1 minute if using Garlon 3a, Roundup Pro, 
or Rodeo. Garlon 4 and Pathfinder II can be applied to the stump up to 24 hours after cutting. 

 
Basal Bark Treatment 
An application of triclopyr should be applied to 
the bark 6-12 inches from the ground in a band 
completely around the tree. Garlon 4 should be 
mixed with penetrating oil, Pathfinder II is ready 
to use. Girding is not necessary. Control may take 
several weeks. Because of their dried wood, 
standing dead trees are much more difficult to 
mulch than are living trees. 
 
 
 

 
Debris Removal: 
Wherever possible, vegetative waste will be chipped in-situ and spread as mulch to prevent weed 
re-growth and reduce irrigation needs. 
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8.4 Best Management Practices: Maintenance and Documentation of Chemical and 
            Water Use 
 
8.4.1 Pesticides 
 
Storage of pesticides should be in a lockable concrete or metal building, located at least 50 feet 
from other types of structures to allow fire department access.  The pesticide storage area should 
be separate from other buildings or at least separate from areas used to store other materials, 
especially fertilizers.  Shelving should be plastic or reinforced metal.  Metal shelving should be 
kept painted to avoid corrosion.  Wood shelving should never be used because it may absorb 
spilled pesticide materials.  Floors should be seamless metal or concrete and sealed with a 
chemical-resistant paint.  The floor should have a continuous sill to retain spilled materials and it 
should have no drains, although a sump may be included.  Sloped ramps should be provided at 
the entrance to allow wheeled handcarts to move material in and out of the storage area safely. 
Automatic exhaust fans and an emergency wash area should be provided.  Explosion proof 
lighting may be required.  It is recommended that the light/fan switch be located outside the 
building so that both are on when entering or leaving the building.  Personal protective 
equipment should be easily accessible and stored immediately outside of the pesticide storage 
area.  An inventory of the pesticides kept in the storage building and the Material Safety Data 
Sheets (MSDS) for the chemicals used in the operation should be accessible on the premises, but 
not kept in the pesticide storage room itself (since that would make them unavailable in time of 
emergency).  Flammable pesticides should be separated from non-flammable.  Dry bags should 
be raised on pallets to ensure that they do not get wet.  Liquid materials should always be stored 
below dry materials, never above them.  Labels should be clearly legible.  Herbicides, 
insecticides and fungicides should be separated to prevent cross contamination and minimize the 
potential for misapplication.  (Since cross-contaminated pesticides often cannot be applied in 
accordance with the labels, this makes it necessary to dispose of the contaminated materials as 
wastes.  This may require the services of a consultant and hazardous waste contractor, depending 
on the materials involved.)  
 
Loading of pesticides and mixing with water or oil diluents should be done over an impermeable 
surface (such as lined or sealed concrete) so that spills can be collected and managed.  The 
purpose of a chemical mixing center (CMC) is to provide a place where the operator can perform 
all operations where pesticides are likely to be spilled in concentrated form, or where even dilute 
formulations may be repeatedly spilled in the same area, over an impermeable surface.  Such a 
surface should provide for easy cleaning and recovery of spilled materials.  In its most basic 
form, a CMC is merely a concrete pad treated with a sealant and sloped to a liquid-tight sump 
where all of the spilled liquids can be recovered.  For small spills, absorbents such as cat litter or 
sand may be used for clean up of the spill and then applied as a top dressing in accordance with 
the label rates, or disposed of as a waste.  Solid materials, of course, can be swept up and reused.  
 
Materials other than concrete, such as tough synthetics, may also be used in some cases. These 
materials are often used for portable CMCs where a permanent facility is not practicable.  Since 
any water, including rain, that collects on the pad must be used as a pesticide or disposed of as a 
waste, a roof with a substantial overhang (minimum 30 degrees) on all sides is strongly 
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recommended to protect against windblown rainfall.  In addition, most CMCs will have a 
provision for pumping out the sump to storage tanks, one for each general type of pesticide (i.e., 
herbicide, insecticide, or fungicide).  In this way, spills and rinsate can be saved and used as 
make-up water for the next time that type of material is applied.  All spills should be cleaned up 
immediately, and the sump should be pumped dry at the end of each day, or more frequently 
when materials are changed to something which is incompatible with that previously used. 
Provisions should be made to clean the tires and particularly dirty areas of the equipment exterior 
prior to bringing it into the pad area to minimize a build up of sediment in the sump.  Sediments 
should be removed from the sump any time materials are changed to incompatible types so that 
the sediments can be applied as a pesticide to the turf at less than the label rate, instead of 
requiring disposal as a (possibly hazardous) waste.  It is extremely important to pump out the 
sump and remove all sediments when changing pesticides in order to avoid disposal problems 
due to cross-contamination..  Small spills may also be cleaned up by using an absorbent such as 
cat litter and then applying the absorbent to the turf as a pesticide in accordance with the label 
instructions, for example, by mixing with dry fertilizer where permitted by the label.  Very small 
operations may find this method preferable at small mixing areas where hand sprayers are 
loaded.  Pesticide containers should be cleaned immediately upon emptying.  Containers should 
be properly cleaned by pressure rinsing or triple rinsing, and the rinse water dumped into the 
sprayer as part of the make-up water.  Non-rigid bags should be shaken clean so that all dust and 
material falls into the application equipment.  The clean containers should be stored in a clean 
area, out of the rain and weather, until they can be disposed of or recycled.  Storing the 
containers in large plastic bags is one popular option to protect the containers from collecting 
rainwater.  The cleaned containers should be recycled in counties where such a program is 
available, or they may be taken to a landfill for disposal.  
 
Washwater from pesticide application equipment must be managed properly since this 
washwater will contain pesticide residues.  The Best Management Practice for this material is to 
collect it and use it as a pesticide in accordance with label instructions for that pesticide.  This 
applies to washwater from both the inside and outside of the application equipment.  Often, the 
easiest way to do this is to wash the equipment in the CMC.  The pad should be flushed with 
clean water after washing equipment, and the captured washwater should be pumped into the 
rinsate storage tank for use in the next application, or it may be applied to the labeled site as a 
dilute pesticide.  
 
 
8.4.2 Solvents and Degreasers 
 
Solvents and degreasers are generally flammable and toxic and should be stored in lockable 
metal cabinets in an area away from ignition sources and with adequate ventilation. Do not store 
near an area where welding or other similar activities are performed. Never store with pesticides 
or fertilizers. An inventory of the solvents stored and the MSDS sheets for these materials should 
be kept on the premises, but not in the solvent storage area. Any emergency response equipment 
recommended by the manufacturer of the solvent should be kept accessible to the storage area, 
but not inside the area itself. Solvents and degreasers should be used over a collection basin or 
pad that can collect all used material. The collected material should be stored in marked 
containers until it can be recycled or legally disposed of. Solvents should never be allowed to 
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drain onto pavement or soil, or discharged into storm drains, sewers or septic systems, even in 
small amounts. Routine discharge of even small amounts of solvents can result in the 
accumulation of contaminants in soil or ground water over time, with serious environmental and 
liability consequences.  
 
Used solvents and degreasers should be collected, placed into containers marked with the 
contents and the date and then picked up by a service that will properly recycle or dispose of 
these materials.  
 
 
8.4.3 Fertilizers  
 
Fertilizers should be stored separately from solvents, fuels, and pesticides since many fertilizers 
are oxidants and can accelerate a fire.  Ideally, fertilizer should be stored in a concrete building 
with a metal or other-flame resistant roof.  Care must be taken when storing fertilizer to prevent 
contamination of nearby ground and surface water.  Fertilizers should always be stored in an area 
that is protected from rainfall.  Storage of dry bulk materials on a concrete or asphalt pad may be 
acceptable if the pad is adequately protected from rainfall and from water flowing across the pad. 
Even where not required, the use of secondary containment is a Best Management Practice. 
 
Areas where fertilizers are loaded into application equipment should be protected from rainfall 
and spilled material cleaned up immediately.  Collected material can be applied to the golf 
course as a fertilizer.  If rainfall protection is not available or practical for the loading area, 
thorough cleaning is essential.  Cleaning of the area can be through dry collection methods such 
as sweeping or vacuuming, or washing down the loading area.  Any washwater generated would 
have to be collected and applied to the course.  Discharge of this washwater to storm drains or 
septic systems is illegal.  
 
Grass clippings removed from mowers should be handled separately from other waste materials 
and equipment washwater.  Many manufacturers now recommend the use of compressed air to 
blow off equipment.  This is more protective of hydraulic seals on the equipment, eliminates the 
washwater, and produces dry clippings that are easy to handle.  Another method is to clean 
mowers over a separate concrete or asphalt pad that allows water to run off onto turf or soil, but 
not into a surface water body or canal.  The CMC should not be used for this purpose, in order to 
keep clippings and other debris from becoming contaminated with pesticide residue.  The grass 
clippings will collect on the pad.  After drying on the pad, the clippings can be collected and 
composted or spread in a wooded area or rough.  
 
 
8.4.4 Used Oil, Antifreeze, and Lead-acid Batteries  
 
Used oil and antifreeze should be collected in marked containers and offered for recycling.  
Lead-acid storage batteries, such as used in golf carts and for starting other equipment, are 
classified as special wastes and must be recycled.  All lead-acid battery retailers are required by 
law to accept returned batteries for recycling.  Used acid from these batteries contains high levels 



Albany, New Providence, The Bahamas  Chapter 8 
Environmental Management Plan  Landscape & Golf Course Management 
 

Rev: November 30, 2007  8-9 

of lead and must be disposed of as hazardous waste, unless contained within a battery being 
recycled.  
 
 
8.4.5 Equipment Wash Stations 
 
Washwater generated from the cleaning of equipment other than pesticide application equipment 
does not have to be collected and applied to the course.  This washwater must not, however, be 
discharged to surface water either directly or through ditches, storm drains or canals.  Equipment 
washwater can contain soaps, fertilizer residues, solids, and lubricating oil residues.  This 
washwater should not contain solvents and degreasers.  These materials should be used in a 
separate operation.  BMPs for washwater from other than pesticide application equipment 
depend on the quantity generated.  For all quantities generated, the amount of detergents used 
should be minimized.  The amount of water used to clean equipment can be minimized by using 
spray nozzles that generate high pressure streams of water using low volumes.  Oil/water 
separators can be used, but must be managed properly to avoid problems.  First, do not wash 
equipment used to apply pesticides on pads using oil/water separators, since the pesticide 
residues will contaminate the oil that is salvaged.  Second, be aware that the oil collected in these 
systems may be classified as a hazardous waste, depending on its composition, making disposal 
expensive.  Oil water separators are not necessary unless the water from the system is to be 
reclaimed for some particular end use, or large volumes of water are generated and the industrial 
wastewater permit or receiving utility requires such a system.  
 
 
8.4.6 Equipment Storage  
 
Equipment used to apply pesticides and fertilizers should be stored in an area protected from 
rainfall.  Rain can wash pesticide and fertilizer residues from the exterior of this equipment and 
these residues can contaminate soil or water.  Pesticide application equipment can be stored in 
the Chemical Mixing Center, but fertilizer application equipment should be stored separately.  
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9.0 Environmental Monitoring Protocol 
 
Goals of the monitoring program at Albany are twofold; firstly, to ensure construction proceeds 
as planned and approved and secondly, to accurately assess the long term impacts of the 
development on natural communities and the effectiveness of mitigation efforts.   
 
Professional marine and terrestrial biologists will conduct both the marine and terrestrial 
monitoring work and document findings in a comprehensive written memorandum of findings. 
Additional mitigation may be implemented should unexpected adverse changes in habitats be 
noted.  Should additional mitigation be necessary it will be determined in coordination with 
BEST. 
 
The table overleaf provides a summary of the various monitoring activities planned along with 
timeframe and responsible personnel. 
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9 – 1 Monitoring summary table 
Monitoring 

Activity 
Description Responsible Personnel Frequency Reports Prepared 

Construction Site 
Walk throughs 

Summary report of work status, along with 
reporting of any incidents or events of potential 
environmental significance.  Assessment of 
dredge spoil disposal / dewatering area. 

Construction staff; 
weekly,  
Environmental Managers; 
monthly 

Weekly  Monthly 
(includes summary of 
incident report forms) 

Turbidity 
Monitoring 

Turbidity testing of the water column upstream 
and downstream from all dredging activities 

Construction staff Twice daily during dredging for 
first week, then bimonthly 

Weekly 

Water Quality 
Monitoring: 
Dataloggers 

Continuous recording of physical water quality 
parameters 

Environmental Managers Continuous Monthly review with 
quarterly reports 

Water Quality 
Monitoring: 
Sampling 

Annual testing of additional water quality 
parameters 

Environmental Managers Quarterly for 2 years, schedule to 
be revised if results allow.  

Quarterly 

Marine Habitat 
Assessment 

Benthic survey of marine habitats Environmental Managers Annual, late summer Annually 

Terrestrial 
Habitat 
Assessment 

Upland survey of terrestrial habitats Environmental Managers Annual, late summer Annually 

Groundwater 
Monitoring 

Water quality testing of groundwater samples Golf Course Personnel Quarterly Quarterly 

Beach 
Renourishment 
Monitoring 
Surveys 

Profiles to assess status of shoreline alterations Coastal Engineer Monthly during work then, 
Quarterly for 2 years and bi-
annually for 3 years 

Summary report 
prepared and 
provided to BEST 
after each monitoring 
event 

Coral relocation 
Monitoring 

To assess health of transplanted coral colonies Environmental Managers Weekly during construction, 
quarterly for 2 years and annually 
for 3 years 

Monthly (in 
construction reports) 
thereafter; at each 
event 

Waste 
Management 

Tracking of waste during construction and 
operation to conform to BMP’s 

Construction Manager 
then Site Manager 

Weekly Weekly 

Marina 
Operations 

Tracking of fuel utilization and log of any 
incidents 

Harbourmaster  Quarterly 
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9.1 Construction Monitoring Protocol 

A series of scheduled monitoring events will take place during the course of construction, aimed 
to ensure that work proceeds as outlined in the EIA and that guidelines described in the EMP are 
duly adopted.  Success criteria are as follows: 

 Work is proceeding as planned and described in the EIA and EMP. 
 Negative environmental impacts are equal to or less than those described in the EIA. 
 All procedures and safeguards are in place to protect the natural environment from 

negative impacts of construction. 
 Staff are well versed with the environmental significance of their particular job and 

possess the training to employ appropriate environmental practices. 

Work is anticipated to take up to two years and monitoring events will be carried out as required 
by the EMP during this time.  Construction walk-throughs and monitoring will be carried out by 
environmental management staff who are familiar with the project and the site; they will also 
coordinate and carry out the monitoring tasks including report compilation and record keeping.   

Marine monitoring activities are focused on assessing the impacts of dredging work in the access 
channel and dock installation through turbidity sampling.  For terrestrial communities, 
monitoring activities will comprise walk-through events to assess how construction is proceeding 
with any deviations from planned work fully described.  Evaluation of construction monitoring 
reports will allow environmental staff to respond to unforeseen events and improve Best 
Management Practices. 

Should corrective action be required to bring construction activities in-line with that approved by 
the EMP, the following procedures will be enacted: 

1. Environmental managers will document, via monitoring forms, the nature, extent and 
significance of the deviation observed and this will be communicated to the BEST 
Commission within 24 hours. E-mails and telephone communications will be used 
particularly where speed is of the essence to prevent further environmental impact. 

2. In coordination with construction and project managers, appropriate remedial action will 
be developed and enacted no less than 48 hours after initial observation of the deviation 
in consultation with BEST. 

3. All forms and memos will be made available to BEST. 

As an example, management staff note a silt curtain toe has failed and dust or sediment is 
impacted the designated nature preserve. This would be documented on the monitoring form and 
a call or e-mail to the construction management team will describe the problem and advise that 
staff quickly maintain the affected area. Environmental management staff may re-visit the site or 
be assured via photograph that construction staff have rectified the problem. An incident report 
with accompanying written memo (if additional space is necessary) will be prepared, filed and 
provided to BEST. 

Report forms for construction monitoring events as seen on the following pages: 
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ALBANY CONSTRUCTION MONITORING - MARINE OBSERVATIONS 

Person Compiling Report:                                             Date:  Report #: 
 

Construction status: 
 
 
Contractors currently working: 
 
 
Complete turbidity monitoring logs attached: 
List of deviations with dates: 
 
 
 
Describe any alterations or additions to sediment control methods: 
 
 
 
List any emergency incidents such as accidents, equipment malfunctions, fuel or chemical spills for the current 
monitoring period:  
 
 
 
Inspection of material storage areas: 
Vehicle and equipment notes (service required, emissions and noise control operating satisfactorily): 
 
Brief description of habitat impacts to date:  
 
 
 
 

Marine mitigation status: 
Habitat creation and colonization:  
 
Blue Flag Certification: 
 
Environmental signage: 
 

Other observations / comments (including coral head status) 
 
 
 
 
Photos attached: 
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ALBANY CONSTRUCTION MONITORING - TERRESTRIAL OBSERVATIONS 
Person Compiling Report:                                              Date:           Report #: 

 
Construction status:  
 
 
Contractors currently working: 
 
 
Sediment control inspection (list any observed blow-throughs or other malfunctions): 
 
 
Assessment of dredge spoil disposal / dewatering area(s): 
 
 
Describe any alterations or additions to sediment control methods: 
 
 
List any emergency incidents such as accidents, equipment malfunctions, fuel or chemical spills for the current 
monitoring period:  
 
 
Chemical usage logs attached: 
Inspection of material storage areas: 
Inspection of waste holding areas: 
Vehicle and equipment notes (service required, emissions and noise control operating satisfactorily): 
 
Brief description of habitat impacts to date:  
 
 
 
 

Terrestrial mitigation status: 
Buffers and Preserves: 
 
Exotic Plant Removal: 
 
Cultural Resources Preservation and Signage: 
Other (restrictive covenants, education / community outreach): 
 

Other observations / comments 
 
 
Photos attached: 
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Figure 9 - 1: Hydrolab 
Datasonde 4a 

9.2 Annual Monitoring Protocol 
 
Long term environmental monitoring will provide valuable information on the environmental 
impacts of the Albany project and the efficacy of proposed mitigation measures.  This data will 
aid project managers, agency and environmental staff in the design of new projects or changes to 
existing plans.  They will also add to the academic knowledge base on coastal impacts and Best 
Management Practice for island development.  By incorporating a full suite of monitoring 
protocols, the Albany management team is demonstrating commitment to responsible project 
development.     
 
9.2.1 Marina Water Quality Monitoring Plan 
 
In order to monitor the potential long-term effects of the proposed marina, a water quality 
monitoring program will be implemented. Two permanent data loggers (Hydrolab datasonde 4a) 
will be installed; one within the marina basin and the other seaward of the access channel.  
Precise locations will be determined in-situ.  Continuously recorded parameters will include; 

 
 Temperature (oC) 
 Dissolved oxygen (mg/l) 
 Conductivity (mS/cm) 
 ph 
 Chlorophyll a (micrograms/l) 

 
These data will provide environmental managers with valuable information 
on daily and seasonal variations of these parameters.  The data will be 
supplemented with sampling for; 
 

 Total nitrogen (mg/l) 
 Total phosphorus (mg/l) 
 Coliform Bacteria 
 PCBs (polychlorinated biphenyls) (ppm) 
 PAHs (polyaromatic hydrocarbons) (ppm) 
 Others: (persistent organochlorides, dioxins, furans, 

pesticides and arsenic).  
 

These additional samples will be taken at three depths (0.5 m off the seabed, mid depth and 0.5 
m below surface) from the following locations: 

 
 Within the marina basin 
 Mid-point of the access channel 
 50 m seaward of the access channel entrance (control) 

 
All samples will include: date, time, tide, current conditions and sampling personnel responsible.  
Sampling frequency will be quarterly for two years and based on results this may be reduced to 
not less than an annual monitoring event.  
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Installation of the data loggers will provide a quantity of data far in excess of that which 
traditional point sampling can obtain.  Continual monitoring of dissolved oxygen and chlorophyll 
a will alert environmental managers to any excess nutrient problems that might be occurring.  
Parameters tested on a quarterly basis are those that would only be expected some time after 
commencement of operations at the marina.  Unless baseline results, on opening of the marina 
facility, suggest levels of concern in any of the parameters, the sampling schedule should remain 
quarterly.   
 
Data will be scanned on a monthly basis, at a minimum, to determine if any parameters are 
outside of acceptable levels. Data will also be manually downloaded from the loggers once per 
month during construction and quarterly thereafter with copies being submitted to BEST.  
Sensors will undergo checks and maintenance on a monthly basis for the first six months 
following installation with as-needed inspections after that.   
 
Should data indicate any water quality concerns, Corrective action will depend on the parameter 
of concern.  For example, reduced dissolved oxygen could indicate a flushing problem in which 
case mechanical aeration of marina waters may be required.  A sharp increase in chlorophyll a 
could suggest a seasonal or nutrient triggered algal bloom which, along with elevated nitrogen 
and phosphorus, might be related to excess fertilizer use on adjacent uplands.  Other parameters 
may be related to boating practices, such as sewage inputs giving a rise in coliform bacteria or a 
fuel spill with residual hydrocarbon residue.  In this case, marina management staff would be 
directed by environmental managers to examine the current yacht mix and adherence to marina 
rules.   
 
In the absence of water quality standards from The Bahamas, sources consulted to establish some 
baseline levels include the Criteria for Surface Water Quality Classifications (Florida 
Administrative Code 62-302.350) and data from the Florida Keys.  Standards from Florida 
describe five classes of waters of the State of which Class III are coastal marine waters.  
However, because of the ecological similarity between islands of The Bahamas to the carbonate 
islands of the Florida Keys, data from long term monitoring studies in the Florida Keys National 
Marine Sanctuary (FKNMS) was also consulted.  This work (REF) presents the results from 
monitoring studies which were used to designate waters of the Sanctuary as an Outstanding 
Florida Water.  Results presented show the ranges measured in the Florida Keys and legal limits 
in Florida.  Thresholds for Albany will mirror those of the Class III waters of Florida with 
guideline ranges following data from the Keys.   
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9 – 2 Water quality parameters and standards 
 
Parameter Units Florida 

Keys 
FAC 62-302.530 
 

Dissolved oxygen mg/l 6.0-9.4 Shall not average less than 5.0 in a 24-hour 
period and shall never be less than 4.0. 
Normal daily and seasonal fluctuations 
above these levels shall be maintained. 

Conductivity mS/cm Not given Not given 
PH Standard units 7.0-8.4 6.5-8.5 
Chlorophyll a micrograms/l Not given In no case shall nutrient concentrations of a 

body of water be altered so as to cause an 
imbalance in natural populations of aquatic 
flora or fauna  

Total nitrogen mg/l 0.128-
0.693 

Total phosphorus mg/l 0.001-
0.0054 

Coliform Bacteria Number per 
100 ml (Most 
Probable 
Number 
(MPN) or 
Membrane 
Filter (MF))  

Not given < 1,000 as a monthly average for Total 
Coliforms, Fecal coliforms  not to exceed a 
monthly average of 200, nor exceed 400 in 
10% of the samples, nor exceed 800 on any 
one day. 

PCBs 
(polychlorinated 
biphenyls) 

Micrograms/L 
 

Not given < 0.000045 annual avg.; 0.03 max 
 

PAHs 
(polyaromatic 
hydrocarbons) 

Micrograms/L 
 

Not given < 0.031 annual avg.  
Note: Dissolved or emulsified oils and 
greases shall not exceed 5.0 mg/l 

Turbidity Nephelometric 
Turbidity 
Units (NTU) 

Not given < 29 above natural 
background 
conditions 

 
Where results from testing indicate higher values than the ranges in the Keys, investigative 
actions will be taken to ensure that all marina and upland water attenuation devices are properly 
working.  Should results drop below the Florida standards at any time, operations in the marina 
will be halted until such time as the problem can be rectified.  The harbourmaster will be able to 
board all moored vessels for the purposes of inspecting through-hull fittings and will permit no 
additional vessels to enter the marina.  No fueling or maintenance activities will be allowed.   
 
 
9.2.2 Marine Habitats 
 
Broad goals for monitoring marine habitats are to properly assess impacts of the habitat changes 
on species composition, diversity and community health in the subject area.  Professional marine 
biologists will conduct the marine monitoring work and document findings in a comprehensive 
written memorandum of findings to be submitted to environmental managers. The report finding 



Albany, New Providence, The Bahamas  Chapter 9 
Environmental Management Plan  Monitoring 
 

Rev:  November 30, 2007                                                                                                                                                                            9-9 

will be shared with construction managers, particularly in the event of remedial action or change 
in procedure being required. Copies of reports will be retained for a minimum of two years. The 
reports will be made available to Government agencies at their request. 
 
To answer questions about the chronic effects of marine construction on marine communities 
and species of special concern, a series of quantitative and qualitative observations will assess 
long-term change. Specific spatial regions in question include: 
 

1. Nearshore areas extending from the project shoreline seaward for approximately 200 
meters 

2. Benthic areas within and adjacent to the access channel 
3. Habitat provided by the jetties and groins of the access channel 
4. Marina basin including seawalls, docks and pilings 

 
The proposed methodology has been designed to evaluate changes in habitat type / coverage, 
species composition and to identify the presence of stressors which may be affecting the health 
of submerged marine resources.  Early indication that communities are under stress include: 
 

 Changes in species composition and the proliferation of weedy algal species 
 Loss of sensitive species 
 Production of excess mucus 
 Loss of sediment removing ability 
 Excess growth of epiphytic species 
 Signs of disease 

 
Monitoring events will entail snorkeling or diving surveys of established quadrats or transects by 
experienced marine scientists.  Species composition will be qualitatively recorded and visual 
record made through underwater stills and/or video photography.  Surveys will take place in late 
summer/ fall to coincide with the optimum growing period for seagrass species and warmer sea 
temperatures, which may highlight any environmental stress that is occurring.  
 
Should deterioration of marine habitat be observed, professional marine biologists will be 
brought in to confirm the level of deterioration and investigate possible causes of deterioration 
within a week of observation being made. If the cause is a particular construction- or operation-
related activity, this activity will cease immediately. The activity will not commence until there 
has been consultation with the professional marine biologists, Albany environmental 
management staff and BEST to determine the best plan of action to mitigate against any further 
negative environmental impacts. The plan will include mitigation methodologies to be employed, 
such as modification to construction methodology, a monitoring program for assessing impacts 
to marine habitat, and criteria to be met to maintain acceptable levels of impact. Once agreed, the 
plan will be implemented with monitoring and reporting to BEST as outlined in the plan. 
 
Equipment Checklist 
 
 Shallow draft vessel  
 Sufficient fuel supply 
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 Safety equipment (at a minimum fixed 
and back-up hand-held radios, life 
jackets, life rings, first aid kit, flares) 

 Anchor, lines, fenders 
 Water / food 
 GPS 
 Hand held depth sounder 
 Laminated aerial photos 
 Underwater video and stills camera 

equipment 
 Snorkel and/or dive equipment 

 Back-up batteries and camera film 
 Identification books 
 Shallow container for specimen ID 
 Hand lens 
 Slates  
 Waterproof paper/clipboard  
 Tide tables 
 Quadrats (1 m2, 10 cm2) 

 

Date, time, tide and weather conditions will be recorded at the start and end of each monitoring 
period.  Depths and GPS locations will be recorded as appropriate.  Data will be stored in a 
spreadsheet format together with supporting photographs and brief monitoring reports prepared 
following each event.   
 
Nearshore areas  
 
Two parallel transects will be surveyed annually, extending seaward from established shoreline 
positions for approximately 150 m. Start locations will be established at the time-zero monitoring 
event and recorded with GPS.  As the transects roughly parallel either side of the entrance jetties, 
landmarks on the jetty, once built, will be used to record observations at the same locations 
annually.  A compass heading will be followed and the transect snorkeled with percent cover of 
benthic regions over a 1 m2 quadrat evaluated at 30 m increments.  All faunal observations will 
be recorded on a slate for the length of the transect and a characterization of the general area also 
provided.  Underwater photography may be used at monitoring staff’s discretion.   
 
Benthic areas within the access channel 
 
Three stations will be surveyed within the access channel; at the seaward mouth, the mid-point 
and just seaward of the basin entrance.  Percent cover of benthic regions over a 1 m2 quadrat will 
be evaluated and a qualitative description and estimate of submerged aquatic vegetation coverage 
of the channel area provided.  
 
Habitat provided by the jetties and groins of the access channel 
 
One interior and one exterior side of the jetty will be snorkeled and all faunal and floral 
observations inventoried.  Special attention will be paid to species of commercial significance 
such as Spiny lobster and Nassau grouper as well as algal species indicative of nutrient 
enrichment.  Representative photographs may be taken.  
 
Marina basin including seawalls, docks and pilings 
 
Benthic areas within the basin will be qualitatively evaluated, noting substrate type, coverage by 
submerged aquatic vegetation, trash or debris and other pertinent observations.  At the time zero 
monitoring event one representative piling and one seawall or floating concrete dock location 
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will be selected and a quantitative recording of species coverage over three randomly placed 25 
cm2 quadrats will be made.  Depth will also be recorded.  The aim is to document colonization of 
these submerged structures by sessile, encrusting marine invertebrates and record the associative 
fauna and food chains that develop.  
 
Note: Coral Relocation 
 
Health of transplanted corals will be monitored during the regular construction reports according 
to the schedule presented in chapter 4 
 
 
9.2.3 Terrestrial Habitats  
 
Objectives in terrestrial monitoring are to document the usefulness of preservation areas and to 
ensure that goals in exotic species management and promotion of native plant assemblages are 
met.  In addition to quantitative assessments at established vegetation monitoring plots, wildlife 
survey and general evaluation of site function will be made on an annual basis.  Professional 
terrestrial biologists will conduct the terrestrial monitoring work and document findings in a 
comprehensive written memorandum of findings. Summer / fall surveys will coincide with 
optimal fruiting periods and site use by migratory bird species. 
 
Where dredging materials will be used for project fill materials, such excess materials will be 
disposed of in a “BEST approved” site. Dredge excess will be carefully monitored to ensure it is 
not placed in an area that would result in detrimental erosion/storm water runoff that might harm 
sensitive or otherwise desirable areas.  
 
Use of native species for landscape plantings and habitat restoration will be encouraged 
wherever possible to maintain or enhance the native natural diversity of the area.  
 
Should deterioration of terrestrial habitat be observed, professional terrestrial biologists will be 
brought in to confirm the level of deterioration and investigate possible causes of deterioration 
within a week of observation being made. If the cause is a particular construction- or operation-
related activity, this activity will cease immediately. The activity will not commence until there 
has been consultation with the professional terrestrial biologists, Albany environmental 
management staff and BEST to determine the best plan of action to mitigate against any further 
negative environmental impacts. The plan will include mitigation methodologies to be employed, 
such as modification to construction methodology, a monitoring program for assessing impacts 
to terrestrial habitat, and criteria to be met to maintain acceptable levels of impact. Once agreed, 
the plan will be implemented with monitoring and reporting to BEST as outlined in the plan. 
 
Equipment checklist; 
 
 Golf cart for site access 
 Handheld GPS 
 Field notebooks 

 Laminated site plan with monitoring plot 
locations 

 ID books 
 Digital camera 
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 Binoculars 
 Surveyors flagging tape 
 Cell phone / radio 

 Ziploc bags for species retrieval 
 Water, food, insect repellent, hat, 

sunglasses, sturdy shoes 

 
Fixed Vegetation Monitoring Plots 
 
Four plots will be established during the time-zero monitoring event and GPS locations recorded 
for all 4 corners.  One will be located within the northeast conservation area, two within golf 
course buffer habitat and one in the preserved coastal strand habitat.  Ten m2 plots will be 
measured with survey tape, staked, flagged and marked.  The impact to conservation or 
preservation areas will be closely monitored during construction (i.e., once per week) as well as 
after construction (during the first year, observations will be quarterly - once objectively and 
three remaining periods subjectively; after the first year observations will be made annually).  
Signage will identify the plots, note that they are protected conservation areas and request no 
admittance or disturbance.  
 
Within each plot a full floral species inventory will be made and plants classified per strata and 
as rare, common or abundant.  Photographs will be taken at opposite corners and other 
observations will include: 
 
 Wildlife sightings 
 Trash or debris 
 Presence of standing water 
 Signs of stress or disease 
 Exotic species observations 

 
Wildlife Survey 
 
Use of the site by avian species will be assessed by visual recording in three areas; the northeast 
conservation area, within the golf course and around residential portions of the site.  Staff will 
station themselves at transitional or ecotone areas, where habitat types merge, and using 
binoculars record all bird observations.  Optimal survey times close to dusk or dawn will be used 
where possible.  
 
Site Observations 
 
A general assessment of the Albany project will be made at each annual survey event.  This will 
include record keeping to document; 
 
 Exotic species observations 
 Functioning of the stormwater management system 
 Use of native landscaping plants in public and private areas 
 Any area where environmental management improvements could be made 
 Positive, unrecorded, environmental changes 
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9.3 Groundwater Monitoring Plan 
 
Objectives of the groundwater monitoring program are to document groundwater chemistry and 
ensure that no contamination occurs as a result of the project. During the project review there 
were two aspects of concern with regard to potential contamination of groundwater resources.   
 
The first aspect of possible groundwater contamination would be the potential for saltwater 
intrusion as a result of the dredging for the marina basin.  The curtain wall and associated 
mitigating measures to prevent this are addressed earlier in this document.  
 
The second aspect involves the potential for groundwater contamination as a result of runoff and 
leaching from the golf course.  As explained during the review of this project, the potential for 
groundwater contamination is quite low beneath a modern, well-managed golf course. Fertilizer 
and pesticide uses will be carefully controlled to allow optimal turf grass growth without adding 
excess quantities. Wastewater runoff from emergency eyewash and shower stations, and any 
other source of wastewater from the golf course will not be discharged directly into the 
environment. Transport of nutrients through the groundwater system beneath Albany will be 
minimal. 
 
A monitoring program will be put in place that allows for the monitoring of both of these issues 
from the same set of wells.  Three groundwater monitoring wells will be installed as shown on 
the attached drawing. They will be 30 feet in depth and cased for 10 feet. Testing will be 
performed with a conductivity probe to allow analysis of stratification. Copies of the 
groundwater monitoring report will be submitted to BEST on a monthly basis. Groundwater will 
be pulled from these wells prior to construction activities and then twice a year during and after 
construction. Golf course maintenance staff, under the direction of professional hydrogeologists, 
will obtain groundwater samples for analysis and maintain copies of the results obtained at the 
club maintenance facility. Rainfall records can be obtained from the weather station at the nearby 
International Airport, logs of fertilizers and other landscape chemical use will be maintained by 
golf course staff.  
 
Water samples will be tested for chloride as well as for nutrient concentrations.  Data will be 
stored in spreadsheet format and brief monitoring reports will be prepared after each event.  
Should groundwater quality indicate excess salinity, structural integrity of the curtain wall will 
be assessed and engineering staff consulted as appropriate.  
 
Any event which has the potential to affect groundwater quality will be described in writing and 
a copy provided to BEST within one week of such incident.  
 



 
Table 1. Construction Monitoring Protocol 
 
Development 
Items 

Construction 
Activities  

Identified Impacts  Identified 
Mitigation/Management  

Environmental 
Goals to be 
achieved  

Monitoring Program  

Marina 
 

Dredging of the 
entrance channel and 
marina basin 
 
Dredging of the access 
channel 
 
Disposal of dredged 
materials 
 
Construction of inlet 
jetties 
 
Beach nourishment at 
Albany  
 
Sourcing of boulders for 
the construction of the 
different structures 
 
Pile driving to mark the 
access channel 
 

The dredging, beach 
nourishment and jetty 
placement could each, 
and collectively, 
result in substantial 
sustained increases in 
turbidity, reducing the 
light available to the 
corals and thereby 
impact the few sensitive 
coral communities in the 
vicinity, as well 
as the productivity of the 
algal species of the 
area; 
 
 
These activities could 
also result in 
sedimentation of coral 
heads present in the 
area, also reducing 
access to light, and 
potentially damaging the 
coral heads; 
 

 Prior to construction, the 
specific areas of the 
proposed channel and inlet 
jetties will be surveyed once 
again, and any coral heads 
or other sensitive organisms 
will be appropriately 
relocated outside of the 
influence of the construction 
activities. In areas of similar 
environmental conditions. 
 
Appropriate turbidity barriers 
will be deployed at all times 
during dredging, nourishment 
and construction phases. 
 
 
Monitoring of the turbidity 
prior to, during and for a 
short period after the 
construction activities. Prior 
to the construction, 
monitoring will be done in at 
least three locations in the 
vicinity of the area to be 

To limit or eliminate 
any damage to the 
marine environment 
which can be cause 
by turbidity and 
dredging: 
 
The relocated corals 
will be used to seed 
artificial reefs off of 
the project shoreline 
and an educational 
component will be 
developed that 
describes the corals 
and other local 
benthic resources for 
distribution to 
residents and patrons 
of the development. 
The corals will be 
catalogued and 
mapped as they are 
relocated. 
 
A potentially positive 

Daily turbidity 
monitoring will occur 
during construction 
and up to one month 
after all construction 
activity has cease. 
 
The relocated corals 
will be monitored 
over the next 5 years 
to document their 
success. 
 
Success would be 
identified by a 40-
50% Survival rate. It 
should be noted that 
this particular activity 
has no alternative 
should the activity not 
be successful as the 
only way to correct 
this matter could be 
the removal of corals 
from other areas for 
transplanting which is 
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Other potential impacts 
during construction 
activities relate to the 
possible disturbances to 
the regular activities of 
local recreational 
boaters, and the 
commercial diving 
activities which take 
place in the area. 
 
 
 
 
 
 
 
 

dredged, and in another two 
locations on the eastern and 
western sides of the entrance 
channel. This monitoring will 
be used to establish the 
background or baseline 
turbidity values at these 
locations. During and after 
construction the turbidity 
levels will also be monitored. 
Should turbidity readings 
exceed the prescribed limits 
(29 NTU above background 
levels), then remedial actions 
such as redeployment of the 
turbidity control devices, will 
be taken. If this reading 
exceed the prescribed limits 
in the vicinity of a significant 
resource (i.e. a coral head), 
then construction will be 
temporarily halted. 
 
Use of low turbidity dredging 
equipment. Sand will be first 
dredged with a suction 
dredger. Then, a cutter or 
barge-mounted excavator will 
be used to remove the 
necessary rock. With the 
exception of creating the 

impact will come from 
the placement of the 
armour stones for the 
inlet jetties. The 
surface of the stones, 
as well as the 
crevices between the 
stones will provide 
substrate and habitat 
for several marine 
species that are 
typically 
associated with coral 
reefs. The edges of 
the channel will also 
serve for creation of 
marine habitat as 
was observed in 
similar dredged 
channels in the 
vicinity of the project 
site 
 
 
The construction of 
the inlet will have 
limited impact on the 
boating and 
recreational activity in 
the area. All 
commercial agents 

not recommended. 
 
 
The environment 
created by the 
placement of the 
boulders will also be 
monitored over the 5 
year period to identify 
their success as an 
alternative habitat. 
 
 
 
 
 
 
 
 
 
 
 
 
Daily monitoring of all 
navigable markers 
will be done to 
ensure that all 
boaters are aware of 
the activity and the 
expected timelines. 
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channel. The dredging 
activity will not be extended 
to the sand bars. Blasting is 
not anticipated. 
 
The marina basin will be 
closed during the excavation 
phase to avoid any impact on 
the marine habitats. Prior to 
the opening of the basin to 
open sea, all walls will be 
stabilized so that 
sedimentation plumes from 
unconsolidated shorelines 
are minimized. 
 
The areas for disposal of the 
dredged sand material: Part 
of the sand dredged from the 
entrance channel (see 
Section 5 of the EIA pg 79) is 
proposed to be used for 
advanced beach 
nourishment at the Albany 
Development. It is proposed 
to widen the stretch of beach 
and sand will be required. 
 
Investigation will be made 
relative to the disposal of the 
rock material with 

which utilize the area 
will be informed of 
the propose time line 
for the construction 
activity and markers 
will be placed to aid 
in safe navigation 
around the 
construction area. 

 
 
 
 
 
 
Commitment to 
pursue Blue Flag 
Certification for clean 
marina operation. 
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construction firms on New 
Providence. Alternatively the 
dredged rock material may 
also be used for creation of 
artificial reefs in suitable 
deep water that will not affect 
shoreline processes. After 
consultation with BEST and 
Dept. of Fisheries. 
 
 As much of the limestone as 
possible will be utilized in the 
construction. The rest will be 
disposed as on site fill 
material at appropriate sites.  
 
Any excess limestone/fill 
could  be disposed of at the 
landfill. 
 
Dredging of the marina basin 
will be accomplished in 
stages, physically isolated 
from the open water, using 
settling ponds. Plug between 
basin and sea would be 
opened once all interior 
excavation is complete and 
interior turbidity is at  
minimum of 29 NTU above 
background levels. 
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The source of the material to 
be used for the construction 
of the different structures will 
be identified. Freeport could 
be an appropriate source for 
rock material; nevertheless 
the material will be checked 
to ensure that it meets the 
required standards for 
marine construction. If the 
rock does not meet the 
necessary requirements, it 
would have to be imported 
from another location. 
 
The final orientation of the 
entrance channel, the 
construction methodologies 
and traffic will  be conducted 
in a manner so as to have a 
minimal effect on the typical 
local recreational boating and 
commercial diving activities. 
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Development 
Items 

Construction 
Activities  

Identified Impacts  Identified 
Mitigation/Management  

Environmental 
Goals to be 
achieved  

Monitoring Program  

Coastal 
Changes 

Shoreline erosion As observed in the 
hydrodynamic modeling 
results, the presence of 
the inlet structures 
produces a slight 
change in the current 
patterns in the proximity 
of the marina entrance 
during the falling tide, 
which is difficult to 
quantify. This is not 
expected to cause a 
significant impact on the 
predominant littoral drift. 
 
The present dune 
vegetation is currently 
acting as a buffer to 
erosion. Its presence 
will certainly reduce 
inundation during storm 
events and long term 
erosion. 
 
The beach shoreline is 
vulnerable to waves and 
storm surges generated 
by hurricanes. However, 

As part of the mitigating 
measures during 
construction to minimize the 
adverse impact of the 
structures on Albany beach, 
the stretch of beach in front 
of the Albany Development 
and east of the property 
boundary will be subjected to 
advance nourishment with 
the sand material dredged 
from the entrance channel.  
 
In addition if it is determined 
to be necessary during the 
beach nourishment 
performed during the 
construction phase, 
consideration will be given  
 to installing a sand by-
passing system to transfer 
sand from one side of the 
inlet to the other when 
necessary. The sand by-
passing system could be 
fixed, but more practically it 
could be done in periodic 
operations mobilizing the 

The dunes will be 
protected and 
preserved during 
construction 
and thereafter.  
 
Should any dune be 
damage or eroded 
they will be 
reconstructed and 
planted with 
appropriate 
vegetation to aid in 
stability 
 
 
If beach monitoring 
indicates that erosion 
is occurring at a rate 
in excess of the 
maintenance 
dredging  a beach re-
nourishing program 
will be undertaken 
with approved sand 
sites identified by the 
BEST and the Office 
of The Prime 

This monitoring 
programme would 
consist of carrying 
out a beach profiles 
will be taken on the 
west and east sides 
of the inlet jetties at a 
frequency of once 
every three months. 
During construction 
of the entrance 
channel, beach 
profiles will be taken 
at the same locations 
once per month. 
Finally, after 
construction, the 
surveying frequency 
would be reduced to 
once every three 
months during the 
first two years, and 
once every six 
months for the 
following three years 
 
 
Regular monitoring of 

SEV Consulting Group                                                                                                      6



 
once appropriate 
setback limits have 
been established, the 
oceanfront properties 
will not experience 
significant damage as a 
result of inundation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

necessary equipment for 
sand by-passing. 
 
 A beach monitoring plan will 
be prepared and undertaken 
prior, during and after 
construction. 
 
Dune vegetation will be 
protected during and after 
construction. 
 
The appropriate setback limit 
will be driven by 
requirements for protection of 
the coastal strand (dune 
vegetation) and will be 
dictated by the terrestrial 
ecologists. All floor 
elevations of the ocean front 
properties will have a 
minimum elevation of 2.1 m 
(7 ft) relative to the mean sea 
level. 
 
Maintenance dredging of the 
channel will be carried out 
with a frequency of at least 
once every 3 to 4 years. 
Based upon model results, 
each maintenance dredging 

Minister. The beach 
profiles will be 
maintained with these 
options for sourcing 
sand.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

the channel depths 
will be carried out, 
particularly after 
storm events. 
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Channel 
Sedimentation 
 
 

operation will yield in the 
order of approximately 
56,000 m3 of sand from the 
access channel. This sand 
will be used to nourish areas 
along the beach where 
necessary. These areas will 
be identified by the beach 
monitoring program. 
 
Regular monitoring of the 
channel depths will be 
carried out, particularly after 
storm events. 
 
 
The final design phase of the 
project will seek to refine 
certain aspects of the basin 
such as the sharp-edged 
corners, to ensure adequate 
flushing within the marina. 
The modeling will be 
calibrated with the additional 
current and tide data that is 
currently being recorded. 
 
Regular water quality 
monitoring of the marina 
basin and the neighbouring 
basin is 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Annual oil spill drills 
and training for 
marina staff 
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Marina Water Quality 
 
 
 
 
 

advised during the 
operational phase to ensure 
appropriate water circulation 
and water exchange. 
 
 Mechanical flushing would 
be advised in the case that 
the water quality monitoring 
program indicates relatively 
poor water conditions inside 
the basin. 
 
 
 
 
 
 
 
 
 
 
Monitor health of adjacent 
marine resources 
 
• Keep untreated sewage 
and industrial effluent from 
entering the marina basin 
 
• Monitor water quality to 
meet established standards 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Maintaining 
maintenance on 
pump out facility at 
the marina. 
 
 
Environmental 
education 
 
• Erect signs about 
the Blue Flag 
campaign 
 
• Post rules of 
conduct for beach 
use 
 
• Display maps of the 
beach and marina 
areas 
 
• Post water quality 
data where they can 
be publicly viewed 
 
• Provide public 
notification of nearby 
environmentally 
sensitive areas (such 
as mangroves, 
wetlands, protected 
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Prevent all  impacts 
to offshore marine 
environment  from 
sewage and oil spills 

areas, and so forth), 
and promote 
responsible 
management of the 
areas 
 
• Host a minimum of 
five (5) public 
awareness activities 
per year to help 
educate people on 
environmental issues 
 
 
 
Environmental 
management 
 
• Establishing a 
beach and marina 
management 
committee that 
conducts regular 
environmental audits 
of the facility 
 
• Making waste bins 
and recycling bins 
(where possible) 
available 
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• Keeping the facility 
clean and tidy 
 
• Providing changing 
rooms and sanitary 
facilities 
 
• Keeping buildings in 
good condition 
 

Development 
Items 

Construction 
Activities  

Identified Impacts  Identified 
Mitigation/Management  

Environmental 
Goals to be 
achieved  

Monitoring Program  

      
Residential & 
Commercial 
Amenities  
  
Golf Course 
 
Roads 

Land clearing and 
construction 

 Lost of habitat 
 
Erosion 

Upland Sediment Control 
 
Natural areas to remain on-
site include the 32-acre 
preserve in the northeastern 
corner of the property and 
105.82 acres of golf course 
buffers and community green 
space in addition to the 
protected coastal sand 
strand. To protect these 
areas from the dust and 
water-borne debris that may 
be generated by landclearing 
work (and to delineate and 
protect designated preserves 
from inadvertent 

For each residential 
lot, clearing limits will 
be outlined in 
homeowner’s 
documents and 
strictly enforced, such 
that at least 35% of 
every lot must remain 
naturally vegetated or 
landscaped. It is 
anticipated at least 
40% of “natural” area 
remain in the finished 
product, but it is 
important to 
remember most of 
the “natural” area 

Habitat management 
on landscape areas, 
golf course and the 
preservation areas 
throughout the life of 
the development. 
 
Environmental staff 
will provide 
monitoring reports to 
BEST on the status 
of habitat 
conservation areas 
every six months in 
the first 2 years and 
annually thereafter. 
An environmental 
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encroachment) they will be 
surveyed in the field and 
sediment curtains installed 
prior to the commencement 
of any work. 
These will be monitored and 
maintained for the duration of 
construction activities. In 
addition, staff will coordinate 
closely with construction 
crews prior to the start of 
work to phase clearing plans 
such that the minimum area 
is cleared sufficient to allow 
planned work. 
 
 
 
Preservation of the coastal 
strand system with 
construction setbacks. 
 
Maintaining buffer zones 
between upland development 
and adjacent near shore 
areas reduces 
erosion of both beaches and 
terrestrial habitats, maintains 
native biodiversity and 
wildlife value in addition to 
providing attenuation of any 

have been forested, 
 
 
 
 
The purpose of the 
conservation areas 
is twofold: to provide 
habitat for native flora 
and fauna and 
thus maintain 
biodiversity  
 
 
 
Broad goals of 
landscaping plans 
are to; 
 
• Incorporate native 
Bahamian species 
that are adapted to 
the local environment 
and used by native 
wildlife. 
 
• Minimize water 
demanding 
landscape species to 
reduce project water 
and chemical 

staff member will also 
make a presentation 
to BEST on the 
findings of the 
monitoring report on 
the submission of 
each report.   
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sediment laden storm water 
run-off. 
 
 All new beachfront lots at 
Albany will be located at the 
landward extent of the 
existing coastal sand strand 
habitat. A coastal buffer of 75 
feet from the high tide line to 
any new construction will be 
adhered to and outlined in 
restrictive covenants for 
homeowners.  
 
The sand strand and coastal 
dune vegetation will be 
maintained in an exotic free 
condition for the lifetime of 
the project. 
 
 
Albany will submit the 
erosion and sediment control 
plans for Phase II to BEST a 
minimum of 90 days prior to 
construction on this phase 
beginning. These plans will 
require review and approval 
by BEST prior to 
commencement of 
construction on Phase II. 

requirements. 
 
• Mimic natural edges 
in habitat structure 
such that canopy 
trees merge gradually 
with midsize shrubs 
and groundcovers, 
avoiding abrupt 
transitions and 
allowing bird species 
a variety of perch 
heights to encourage 
use. 
 
• Transplant or 
introduce a broad 
variety of species 
(both in form and 
function) for wildlife 
value and aesthetic 
appeal. 
 
• Highlight landmark 
trees and attractive 
species (with berries 
and flowers) and 
consider seasonal 
flowering and fruiting 
cycles to provide 
year-round benefits. 
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Maintaining native plant 
species as far as possible 
in golf course and 
residential landscaping 
efforts. 
 
The benefits of retaining 
existing plant specimens and 
utilizing native species in 
landscaping work 
include reduced 
requirements for fertilizer, 
pesticides, herbicides and 
irrigation and increased 
value for wildlife. Limiting 
importation of foreign raised 
plants, wherever possible, 
eliminates the potential for 
accidental introduction of 
exotic pests, icroorganisms 
and varieties, which may, 
through cross-pollination, 
adversely affect native 
species. Project owners are 
committed to including native 
species in landscape plans 
and a plant palette will be 
used which maximizes 
value for wildlife which 
should attract and support 

 
 

SEV Consulting Group                                                                                                      14



 
viable populations of resident 
and migratory birds (used for 
all buffer areas, community 
landscaping and private 
home-sites). 
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Development 
Items 

Construction Activities  Identified Impacts  Identified Mitigation/Management  Environmental 
Goals to be 
achieved  

Monitoring 
Program  

Residential & 
Commercial 
Amenities  
  
Golf Course 
 
Roads 

Land clearing and 
construction 

 noise The contractor will ensure all 
equipment is serviced prior to 
works commencing and will install 
and maintain mufflers on all 
equipment. Best practice 
techniques will be utilized to 
minimize noise.  Noise levels will 
be monitored during multiple 
activities.   
 
Works will be executed between 
the hours of 7:00 am to 7:00 pm, 
Monday thru Friday and 7:00a-
4:00p on Saturdays.  The 
Contractor will comply with the 
construction noise standard: 

Construction noise standards 

Time  Noise
levels 

in 
dBA 

Noise 
levels 

in 
dBA 

Noise 
levels 

in 
dBA 

  L10 L95 Lmax

0700-
2000 

70   55 85

Reduce noise 
impacts to local 
residential and 
commercial 
establishments in 
proximity to the 
project 
 

Maintenance at 
minimum every 
quarter for all 
equipment.  Noise 
levels will be 
monitored during 
multiple activities.   
 



 
The Contractor will keep 
equipment in such a condition that 
they comply with the following 
maximum criteria: 
 

Noise from construction 
equipment 

Equipment  Typical
Noise 
(dBA) 

Range 
(dBA) 

Portable air 
compressor 

81  74-87

Concrete 
Mixer 

85  81-89

Jackhammer   88 81-89

Pneumatic 
Tools 

85  82-89

Generator   76 71-82

Pile Driver 101 95-
106 
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10.0 Work Plan  

 

10.1 Flow Chart and Contact Details of Responsible Personnel 

The following draft organization chart identifies various personnel associated with Albany 

project that have been instrumental in environmental planning for the project and that will 

continue to play a role. As staff join the project, additional details will be added. 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

  

 

 

Project Management Team: 

Tavistock Development 

John Davies                Senior Vice President & Project Manager 

Tyrone McKenzie      Vice President 

Rochelle Newbold      Environmental Manager 

Jason Callender Vice President 

Contact: (242) 362-4780 

Environmental Project Managers: 

Turrell & Associates, Inc.      SEV Consulting Group 

(239-643-0166)                      (242) 328-5178 

Todd T. Turrell                       S. Helena Moultrie 

Cloe Waterfield 

Tim Hall 

Marine Consulting Engineers: 

Smith-Warner, Inc. 

(876) 978-8950 

David Smith 

Jamel D. Banton 

Civil and Stormwater Engineering 

Integrated Building Services, IBS. 

(242) 324-5445 

Nick Dean 

Landscape Architect: 

To Be Determined 

Marine Construction: 

To Be Determined 

Upland Construction: 

To Be Determined 
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The following chart shows anticipated supervisory positions and areas of EMP related 

responsibility.   

 

 

 

 

 

 

 

 

 

Project Manager 

Overall construction, 

operations, implementation 

of provisions of the EMP 

and EIA. 

Site Manager 

Health and safety plan and 

emergency preparedness 

during operations. 

Overall compliance with 

EIA and EMP, reports to 

Project manager 

Community 

Association 

Manager 

Public areas, 

household 

waste  

Environmental 

Manager(s) 

Monitoring 

Documentation 

Mitigation 

Training 

Construction Manager 

All construction related 

aspects of the EIA and 

EMP 

Albany Hotel & 

Community 

Manager 

Customer service, 

food and beverage 

Harbourmaster 

Marine operations 

including fueling, 

maintenance and 

Blue Flag 

implementation 

Groundskeepers 

Common area 

landscaping, solid 

waste, preserve 

management  

Golf Course 

Superintend

ent 

Golf course 

maintenance 

and 

landscaping  

Health and 

Safety Officer 

Health and 

safety plan and 

emergency 

preparedness 

during 

construction 

Supervisory 

Construction 

Personnel 

Construction 

Personnel 
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10.2 Training Requirements and Awareness Plan, Including Public Consultation 

All staff joining the Albany team will be required to undergo specific environmental training in 

aspects that are relevant to their particular position.  In addition to a general introduction to the 

EMP and its provisions, the Best Management Practices (BMPs) that apply to a particular area of 

work will be explained by supervisors (assisted by the environmental managers as necessary).  

Where possible, this will be achieved through a simple lecture and Powerpoint presentation with 

slide hand-outs for attendees. Orientations will also include a tour of the property so that all 

personnel are fully aware of the location of important facilities, including but not limited to; 

emergency equipment and procedures, waste disposal facilities, protected species and preserves 

and copies of the full EMP and hurricane preparedness manual. An illustrated summary of the 

habitats and species of relevance at or near the Albany site will comprise part of the training 

effort. Habitats or species will be identified and background information as to their particular 

importance presented together with goals and mitigative actions to ensure protection during 

construction and operation.  

 

Copies of the full EIA together with supplemental materials will be maintained for reference at 

central staff locations on the property.  Key points which are of relevance to staff members will 

be summarized in the training materials and the hand-outs provided to all staff will include this 

information.  Education materials will be prepared by consultant staff involved with the EIA and 

who have experience and training in developing and delivering environmental education 

programs. 

 

To ensure that all operations staff receive the training regardless of turnover rate, the program 

will be given on a monthly basis excepting months that no new staff are hired. In the long term, 

biannual updates will be required.  As noted material will comprise a presentation, property tour 

and hand-outs.  

 

For construction staff, training is mandatory prior to the commencement of employment and will 

include the WHMIS presentation provided in Appendix VI.  

 

General introductory points that will be addressed for all staff: 

 

• Albany has been planned and will be constructed to the highest of environmental 

standards. This can only be achieved through a concerted team effort involving all staff 

and residents. 

 

• The EIA has described all anticipated impacts associated with the project, while the EMP 

outlines implementation of identified mitigation measures and BMPs - the most up to 

date industry wide measures for safeguarding the environment. 

 

• An introduction to the natural history, species of concern (also invasive exotics), the 

marine and coastal environment, unique cultural features and past-use of the site will be 

provided. 
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• An overview of the planned project together with the project management team and 

phasing will be provided. 

 

• Emergency procedures include; location of contact information and hurricane manuals, 

evacuation plans (muster stations), location and operation of fire extinguishers and other 

emergency equipment, fuel shut-off values and the location and operation of fuel spill 

equipment. 

 

• Incident reporting requirements and procedures.  

 

Specific work areas with additional items of relevance include; 

 

Landscape and golf course operations 

 

• BMP for exotic species removal, 

• Equipment maintenance, 

• Erosion and sediment control plan, 

• Use and documentation of landscaping chemicals (fertilizers, herbicides and pesticides), 

• Landscaping goals, plans and desirable species, 

• Protection measures for sensitive habitats within preserve areas. 

 

Marine Construction  

 

• Species and marine habitats of special concern 

• Construction plans (equipment, hours etc) for work outside the marina basin; access 

channel dredging, jetties, navigational aids, beach nourishment, docks, fueling and dry 

storage facilities. 

• Environmental protection measures employed; turbidity screens, curtain wall installation, 

coral relocation plan 

• Monitoring protocols: turbidity, annual benthic and shoreline profiles 

• Safety measures 

 

Marina Management 

 

• BMP relevant to boat operations; fueling and spills, hazardous materials disposal, marine 

maintenance 

• Location of emergency equipment and procedures; life-rings, extinguishers, fuel spill 

containment equipment; fuel shut offs, disposal of hazardous marina byproducts (waste 

oil, etc.) and hurricane planning procedures. 

• Waste disposal and sewage pump out details and operations 

• Blue Flag Certification goals and plans 

 

Upland Construction 

 

• BMP for waste minimization 
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• Waste disposal details and facilities 

• Erosion and sediment control plan 

• Working hours, noise management and dust control 

• Odor control 

• Rare and protected species, exotic identification and management, landscaping overview 

• Protective measures for preserve areas. 

 

Regular staff training sessions will be scheduled on commencement of operations with details to 

be determined, with a focus on emergency, health and safety issues.  Likewise, additional public 

awareness plans have not been formulated at the time of writing but as the project nears 

completion, press and opening events will highlight many of the environmental aspects described 

in this EMP. 
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10.3 Health and Safety Plan 

 

A draft Health and Safety Plan is provided in Appendix V.   

 

The Construction Safety Officer, (CSO), will oversee the implementation of the health and safety 

orientation and first aid training as well as the maintenance of the site first aid station. While all 

construction staff receive basic health and safety training, they will not receive routine first aid 

training nor be required to administer first aid.  Several staff members within the Albany 

construction team have been trained in first aid and CPR and would respond to an incident.  In 

addition to the full time first aid attendant, within the construction team, project managers, site 

superintendents and foreman will all receive heart saver cardio-pulmonary resuscitation (CPR) 

with automated defibrillator training as well as basic first aid training. These courses will be 

delivered on-site, and in accordance with the American Heart Association accreditation.  
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10.4 Incident Reporting and Documentation Procedures 

 

Proper record keeping of all unplanned occurrences with environmental significance is important 

to enable environmental project managers to determine if remediation activities are required.  

Events may include: fuel spills, hazardous material spills, unauthorized clearing, breach in 

turbidity standards or sediment control equipment, fires or other emergency events.  

 

Events, both construction related and of natural origin, which have the potential to adversely 

affect terrestrial or marine communities, will be documented within one week of the event and 

summarized in the quarterly construction monitoring activities.  

 

As construction crews are developed, an appropriate chain of command will be established along 

with responsibility for log keeping.  The following template incident log will be revised and 

finalized on commencement of work. Completed forms will be provided to environmental 

project managers as they arise and copies will be retained by the site manager. 

 

A full memorandum of action is required following any type of emergency situation that may 

arise at Albany.  This responsibility lies with the site manager. Details should include a 

description of the chain of events, who called emergency services, actions taken including and 

evacuation and remedial work required.  These will also be provided to environmental managers 

to determine whether any mitigative environmental action is required.  
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ALBANY 
INCIDENT REPORT RECORD 

Date:  

Form Completed By: Print Sign 

 

Shift Supervisor/Witness: Print Sign 

 

Location:  

 

 

 

 

Event Description:  

 

 

 

 

Action Taken:  

 

 

 

 

Checklist YES NO 

Hazardous Materials 

Involved 

  

Fuel Spillage 

 

  

Sediment and Erosion 

Compromise 

  

Turbidity Increase 

 

  

Unplanned Clearing 

 

  

Loss of rare or sensitive 

species 

  

Emergency Services 

Involved 

  

Environmental Managers 

Notified 
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10.5 EMP Review, Public and Resident Input, Mechanisms for Feedback and  

    Adjustment 

 

As noted in introductory sections, the EMP is not a static document but rather a collection of 

industry accepted BMP, which reflect the latest in environmental knowledge and technology.  

Additionally, as the project opens and evolves, details such as hurricane planning and health and 

safety protocols will be revised and improved.  The EMP will be modified, added to and edited 

accordingly and will be loose bound in format to facilitate such flexibility.  All updated pages 

will be dated to minimize confusion regarding the latest draft.  

 

The document will be made available to the Government agency (BEST) and relevant portions 

will be made available to all interested parties in addition to Albany residents.  The following 

form provides a transmittable document on which isolated comments may be made and provided 

to the project management team.  This section will enable invaluable feedback on details and 

practical components of the EMP specific to Albany and for the preparation of future similar 

documents.  All received feedback will be collated and archived by the project management 

team.  
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ALBANY 
ENVIRONMENTAL MANAGEMENT PLAN 

FEEDBACK FORM 

Date:  

Completed By: 

Please let us know  your capacity, e.g 

Albany personnel, Government or other 

reviewer, resident, neighbor etc. 

 

Contact Details: 

 

 

 

 

Chapters / Sections Concerned:  

Comments:  

 

 

 

 

 

 

Feedback Questionnaire: 

Do you consider this EMP a complete 

reflection of environmental aspects of 

the project? 

 

 

Are you aware of more up to date Best 

Management Practices than reflected in 

the document? Please elaborate. 

 

 

Is it your opinion or observation (please 

specify) that the provisions outlined are 

(or can be) adhered to at Albany? 

 

 

What environmental issues concern or 

interest you most on the project site? 

 

 

Country-wide, what do you feel are the 

issues of most concern regarding 

environmental protection? 

 

 

Received by: 

 

Date: Archived at: 

Thank you for your input - your comments are valuable! 
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APPENDIX I 
 

MASTER DECLARATION OF COVENANTS, 
CONDITIONS AND RESTRICTIONS 
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APPENDIX II 
 

HURRICANE RESPONSE MANUAL 
 
 
 



 

ALBANY 
 

Hurricane Response Manual 
 
 

 

 
 

 

DRAFT 
August 2006
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HURRICANE PREPAREDNESS MANUAL 
 
This document outlines procedures regarding preparation for and recovery from and total 
infrastructure loss scenario.  Anticipated total loss scenarios include building loss to fire, severe 
weather condition or other such catastrophic event.  All equipment must be labeled prior to 
relocation away from user’s work area. 
 
This manual will be updated annually to meet our needs by the Safety Committee, which has the 
responsibility to enhance, alter, delete its content and educate all employees to provide a safe 
environment before, during and after a hurricane.  
 
Hurricane Supplies  
The hurricane supplies listed for each department are the basic necessities that should be on hand 
each year. Check your inventory and submit a supply list of items needed with their individual 
cost to the Safety Committee for approval.  
 
Storage  
Supplies are to be stored as specified by the Safety Committee.  
 
Command Posts 
1. Albany House 
2. Golf Course Clubhouse 
3. Harbourmaster’s office.  
 
General Guidelines: Office Equipment 
 
Preparations start approximately sixteen (20) hours prior to the anticipated catastrophic event.  
Each staff member is responsible for maintaining open lines of communication with supervisors.  
All users will place equipment on desktop and cover with plastic to prevent water damage. 
 
The individual user holds the responsibility for the data back-up, shutdown, and securing the 
computer, monitor, keyboard, mouse, printer, and any other peripheral that may be attached to 
the computer.  All systems are to be unplugged from all power sources, wrapped in heavy 
plastic, and placed on top of the user’s desk or other secure location as may be designated or 
required. 
 
The individual user remains solely responsible for ensuring that all of the data on his system is 
properly backed-up prior to system shutdown. 
 

1. Back up data  
2. Shutdown PC, Monitor, Printer, etc. 
3. Disconnect equipment from power outlets. 
4. Cover equipment with plastic. 
5. Place equipment on top of desk. NO EQUIPMENT IS TO BE LEFT ON FLOOR! 
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Beach Clubhouse  

 
Staff contact details to be determined 

 
1. Remove all loose lumber and items from outside the building.  
2. Clear all roofs of materials that cannot be safely secured.  
3. Fuel all vehicles and equipment. 
4. Contact and arrange for outside contractors to make emergency repairs to equipment and 

to restore normal services.  
5. Shut off all power to swimming pools.  
6. Shut off all gas to swimming pool heaters.  
7. Store 19th hole patio furniture.  
8. Store swimming pool furniture inside closet storage/building. DO NOT THROW 

FURNITURE IN THE SWIMMING POOL.  
9. Arrange for all service golf carts to be driven to the cart barn.  
10. Report to Command Post when these items are completed for further instructions.  
11. Maintain and check, at the beginning of the severe weather season, the supply cabinet. 

       It should contain the following:  
           (2) Industrial first aid kit  
          (5) Rolls of plastic sheeting (10' x 25', 4mil. thickness)  
         (24) Pairs of work gloves  
          (9) Pairs of rubber boots  
          (12) Flashlights (case each) batteries (AA, C, D)  
           (3) 10 1b. fire extinguisher  
                    AM/FM radio with batteries  
                    Cast of 55gal. plastic trash bags 
                    Razor knife  

(12) Rolls of duct tape  
12. Have a 2" pump available 
13. Inspect property after safe assessment and advise Command Center. 
14. Emergency power for lift station: without power, there is a 6 hour holding capacity.  
15. Shut off main chiller unit (depending upon the severity of the storm).  
16. Shut off main water supply to the clubhouse. Turn on for emergency use only.  
17. Check all roof drains and clear of any obstructions.  
18. Check all floor drains in the cart barn and dumpster area for clearance of obstructions.  
19. Check all roof top A/C units, vent covers, and roof hatches to ensure they are secured.                                      
20. Provide battery back up for radio repeater on roof. 
21. Coordinate with Home Services to have forklift at front gate. 
22. Have keys placed in the fire riser room for access. 
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Housekeeping 
 

Staff contact details to be determined 
 

1. Check public areas for water and hazardous conditions. Place appropriate signs. 
2. Put out carpet runners to prevent slips and falls.  
3. Check all wet vacs to make sure they are operational.  
4. Secure cleaning supplies; ensure all chemical product containers are tightly closed. 
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FITNESS CENTER 
 

Staff contact details to be determined 
 
PROCEDURES:  
1. Turn off computer.  
2. Remove pictures from wall and store in an interior room.  
3. Remove and store any loose papers or other items that might be blown about or may 

become a dangerous missile.  
4. Close all doors to offices and to the Fitness Center to reduce the possibility of from 

broken and flying glass.  
5. DO NOT set the Alarm System.  
6. Place all available towels on the hallway counter. Put in plastic bags to keep ~  
7. Remove ACD Unit (defibrillator) from cabinet along with other first aid items and place 

in command post.  
8. Unplug TV and all other electrical items.  
9. Bring any furniture on balcony (near weight room) inside.  
10. Make sure roof drain on balcony is clear of debris and free flowing.  
11. Cover any equipment electronics with plastic bags and secure tightly.  
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FOOD & BEVERAGE DEPARTMENT 
 

Staff contact details to be determined 
 

DINING ROOM:   
 

1. Secure all loose items on tables and stations.  
2. All silver should be stowed away in a hot box & stored in the storage room.  
3. Tables and chairs should be moved to a central location and secured  
4. Lock all doors.  
5. Remove all items away from windows.  
6. Check emergency lighting.  
7. Move tables away from windows  

 

BARS:  
 

1. Remove all glasses and supplies to liquor storeroom and secure.  
2. Remove all liquor to storeroom and secure.  
3. Remove all perishable fruit and supplies to Kitchen walk-in cooler. 
4. Lock beer cooler.  
5. Unplug coolers but NOT ice machine  
6. Fill ice bins with ice.  

7. Unplug TV sets.  
8. Check emergency lighting. 

 

KITCHEN:  
 

1. Bag as much ice as possible and store in freezer. Begin bagging 2 days in advance, if 
possible.  

2. All perishable foods that can be frozen should be secured.  
3. Store all glasses and china in a safe area.  
4. Pots and pans, condiments and other loose items should be secured.  
5. Unplug all appliances and turn off electricity to everything but freezer and walk-in 

coolers.  
6. Turn off gas going to kitchen.  
7. Make sure we have plenty of full propane tanks for gas grill to use in emergencies. 

STORE IN A SAFE   LOCATION.  
8. Make sure there is full fire extinguisher in the area of the grills when in use.  
9. Secure dishwashers, drain, etc.  
10. Check first aid kit for supplies.  
11. Inventory sterno, candles, and portable ranges.  
12. Fill all sinks with water, use plastic buckets to store additional water supply.  
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MARINA 
 

Staff contact details to be determined 
 
 
EQUIPMENT ON SITE 
 lines 
 chafing gear 
 tarps 
 screw anchor 
 batteries 
 first aid kit 
 portable generator 
 plywood 
 cut/patch equipment 
 duct tape 
 submersible pump 
 plastic sheeting 
 camera/video equipment 
 mobile radio/cellular phone 
 spill containment gear 
 minimum repair kit 

 
INSPECT YEARLY 
 docks have quick shut-off above the flood plain 
 docks are attached to pilings that can sustain a 50-year storm surge and wind load 
 there is enough storage space above the flood plain for boats and vehicles 
 there is storage space above the flood plain for office records and equipment 
 there is emergency power for winch operation, travel lift, pumps and communication 
 cradles and jacks are stored and easily accessible 
 all employees are trained for hurricane plan actions 
 all boaters have received checklists for hurricane planning 
 all boaters have current insurance for their vessels 

 
INSPECT MONTHLY 
 building roofs, doors and windows 
 fuel and sewer pumping lines 
 fire fighting gear 
 spill containment gear 
 lifts and cranes 
 electrical supplies 
 debris is removed from open areas 
 trees and shrubs are trimmed 
 trash bins and dumpsters are secured in protected areas 
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 salvaged or abandoned hulls, equipment and parts are disposed of or secured 
 dry storage areas and racks 

 

ACTIONS DURING STORM APPROACH 
 

72-48 HOURS PRIOR TO PROJECTED STORM ARRIVAL 
 
MANAGER  
1. Monitor NOAA weather station and/or the internet weather reports 
2. Assist where needed 
3. Coordinate volunteers 
4. Act as home base where employees can report jobs completed and where help is needed 
5. Coordinate supplies, tools and labor 
 
OFFICE 
1. Notify customers that facility is on alert 
2. Monitor NOAA weather station and/or internet weather reports 
3. Process mail and all paperwork 
4. Back up computer records 
5. Delay orders of materials and stocks that are due to be shipped 
6. Contact all contractors for post-storm clean-up 
7. Contact volunteers to begin preparation work 
8. Cover and tape windows 
 
YARD 
1. Remove or secure blowables (signs, tables, chairs, trash cans, etc.) 
2. Fill fuel tanks 
3. Remove or secure small dry storage boats (dinghies, kayaks, canoes, etc) 
 
DOCKS 
1. Begin hauling boats 
2. Begin securing boats that cannot be removed from the facility 
3. Request that boat owners evacuate to an off-site location 
4. Assist boaters in preparation 
 
48-24 HOURS PRIOR TO PROJECTED STORM 
 
OFFICE 
1. Remove equipment and records to safe storage 
2. Cover remaining equipment and furniture with plastic 
3. Move items that could sustain water damage to tables or off the ground 
4. Purchase extra batteries, food and water for emergency securing and recovery workers 
5. Have a source of ready cash for recovery work 
6. Confirm insurance coverage and secure policies 
7. Establish an “outside the area” contact person for communication during evacuation 
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YARD 
1. Move all vehicles upland 
2. Secure the marina from non-essential traffic 
3. Remove floating docks if possible and tie them down 
4. Turn off water supply if it is public 
5. Turn off fuel pumps and main electricity 
6. Take pictures/video of the facility and preparation conditions 
 
DOCKS 
1. Continue securing vessels 
2. Check boats to see that no occupants are remaining 
 
24-0 HOURS PRIOR TO PROJECTED STORM 
 
OFFICE 
1. Lock doors and brace them against wind 
2. Set up answering machine (have battery back-up installed) 
3. Give instructions for post-storm activities 
4. Give approximate time to return to the marina (to be confirmed by offsite contact) 
5. Ensure everyone has the number of the off-site contact 
 
YARD 
1. Do a last patrol of the grounds 
2. Secure all access points 
 
DOCKS 
1. Conduct a last patrol of the vessels, checking dock lines and moorings 
2. Ensure no one remains on their vessel; if they choose to remain have them sign a waiver of 

liability and give you the next of kin address and phone number 
 

Send All Employees Home Unless A Skeleton Crew Is 
Needed To Remain For The Storm 

 
DURING THE STORM 
 
ON-SITE 
1. Monitor weather reports on radio, TV and/or internet 
2. Stay in a protected area 
3. Use extreme caution and stay off the docks 
4. Do not attempt to re-tie or board a loose vessel during the storm 
 
OFF-SITE 
1. Monitor weather reports on radio, TV and/or computer 
2. Coordinate return of all employees 
3. Review recovery plan 
4. Review insurance policy 
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RECOVERY 
Beware Of Downed Electric Lines, Wet Electronic Equipment, Leaking Gas or Fuel 
1. Contact employees regarding when they should return 
2. Contact recovery crews 
3. Contact insurance company to get an adjuster and surveyor to you 
4. Set up security to prevent looting and for crowd control 
5. Photograph/video everything 
6. Complete a survey of the facility including equipment and inventory 
7. Estimate damages and prepare a written assessment if possible 
8. If anything is stolen, file an incident report with local police 
9. Set up an answering machine or volunteer to respond to customers’ inquiries 
10. Investigate to find a marina where your customers can berth temporarily 
11. Begin clean-up efforts 
12. Coordinate employees and contractors 
13. Investigate boat repair facilities for customer referral 
14. Control news media; no media exposure is usually better 
15. Control conflicts between returning boat owners and recovery of damaged boats 
16. Order repair supplies 
17. Coordinate utility evaluation and reinstitution of service 
18. If your marina did not sustain damage, let other marinas know that you can take boats 
 

CUSTOMER CHECKLIST 
 

EQUIPMENT TO BE KEPT ON BOARD: 
 chafing gear 
 fenders 
 two sufficient anchors with 300' or more oversized line 
 flashlight with spare batteries 
 battery-operated radio 

 
CHECK MONTHLY: 
 exterior lights operable 
 auto bilge pump operating (check battery) 
 hatches are watertight 
 power and electric gear operating 
 engine battery charged 
 flashlight battery charged 
 radio batteries charged 

 
TO DO AT A NEW MARINA: 
1. Learn marina approaches and basin 
2. Learn the size and type of your mooring 
3. Ensure mooring and lines are sufficient for all likely wind direction and velocity 
4. Ensure mooring has enough weight and scope and is properly set 
5. Learn your moorage lease and rental agreement responsibilities 
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6. Learn responsibilities for your boat’s safety when a hurricane is approaching 
7. Develop a plan for securing your vessel outside the marina if you plan to evacuate 
8. If evacuating, visit the site by boat and time the trip 
9. Learn what possible delays you may encounter when evacuating (drawbridges, boat traffic 

etc.) 
10. Photograph your boat and surroundings 
11. Keep a list of all equipment on board 
12. Keep a list of all equipment that will be removed during storm preparations 
13. Keep a complete set of records for your boat at home 
14. Give the marina operator the name and number of your absentee skipper 
15. Give the marina operator a description of your boat, registration number and location 
 
DOCKED BOAT PREPARATIONS: 
1. Strip all removable items, including spare rigging 
2. Clear self-bailing cockpit drains 
3. Close all through-hull fittings 
4. Set chafing gear where lines will rub (chocks, cross lines, deck edge, dock edge etc.) 
5. Remove portable fuel and oil storage containers 
6. Remove ship papers 
7. Shut off fuel tanks 
8. Leave anchor light on 
9. Leave auto bilge pump on 
10. Check openings to ensure boat is watertight 
11. Set and check storm anchors 
12. Consider attaching 3 sets of bow and stern spring lines 
13. Consider attaching lines to cleats at a 45 degree angle 
14. Consider tying your boat between two piers or along a pier and anchored off one side 
 
MOORED BOAT PREPARATIONS: 
1. Make Plans To Have Someone Pick You Up From Your Boat Before The Storm Arrives 
2. Strip all removable items, including spare rigging 
3. Clear self-bailing cockpit drains 
4. Close all through hull fittings 
5. Remove portable fuel and oil storage containers 
6. Remove ship papers 
7. Shut off fuel tanks 
8. Leave anchor light on 
9. Leave auto bilge pump on 
10. Check openings to ensure boat is watertight 
11. Use storm pennants to increase scope 
12. Attach chains directly to pennants instead of swivels 
13. Add an emergency catenary weight at the vessel end of the chain 
14. Use double or triple chafe protection 
15. Use chafing gear over entire length of pennants 
16. Use two pennants 
17. If no permanent mooring is available, use two storm anchors at 45-degree angles 



 12 

 
TRAILERABLE BOAT PREPARATIONS: 
Store in a garage: 
1. Strip all removable items, including spare rigging 
2. Clear self-bailing cockpit drains 
3. Close all through-hull fittings 
4. Remove portable fuel and oil storage containers 
5. Remove ship papers 
6. Shut off fuel tanks 
7. Leave auto bilge pump on 
8. Check openings to ensure boat is watertight 
 
If no garage is available: 
1. Secure trailer to a sturdy object 
2. Let half the air out of the trailer tires 
3. Put wood blocks between the frame and axle 
4. Take out the drain plugs 
5. Cover with tarp 
6. Use tie-downs 
 
ANCHORED BOAT PREPARATIONS 
1. Make Plans To Have Someone Pick You Up From Your Boat Before The Storm Arrives 
2. Strip all removable items, including spare rigging 
3. Clear self-bailing cockpit drains 
4. Close all through-hull fittings 
5. Remove portable fuel and oil storage containers 
6. Remove ship papers 
7. Shut off fuel tanks 
8. Leave auto bilge pump on 
9. Check openings to ensure boat is watertight 
10. Use 3 or 4 substantial anchors and good tie rope 
11. Tie your boat high on the mainland to a substantial tree or similar structure 
12. Do not tie parallel to the bank 
13. Keep a navigable passage at your stern to allow other boats passage 
14. Use enough line to allow for storm surge 
15. Leave enough room between your boat and others to allow for swing 
16. Take valuables off 
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GOLF COURSE MAINTENANCE 
 

Staff contact details to be determined 
 

Maintenance Building: 
 

1. Make sure all vehicles are fueled and operational-fill fuel containers to the top. 
2. Fill dump truck with sand and place two (2) shovels on truck.  
3. Properly secure all equipment.  
4. Fill gas tanks and turn off electricity to fuel pumps, have gas generator available use on 

pumps. Unplug all non- critical electrical appliances, etc.  
5. Secure and/or store all loose objects and projectiles: hanging tools, trashcans, cigarette 

butt cans, all lumber and pipes.  
6. Fill all available water jugs with fresh water. Put one sealed plastic bag of drink cups 

with each jug.  
7. Secure A/C units in offices. 
8. All material susceptible to water damage should be stored as high as possible. 
9. Bagged fertilizer and all other landscaping chemicals should be properly covered and 

secured.  
10. Ensure all bay doors all pulled down and locked.  
11. Secure picnic tables inside the building. 
12. Bag all ice in the ice machine and take it to the Clubhouse for storage.  
13. All irrigation pumps will be shut-off. 
14. Inspect property and buildings for damage assessment after severe weather conditions 

have passed and it is safe for venturing outside. Report to Command Center.  
15. Safety equipment will be shared by Clubhouse Maintenance, as there is no to duplicate in 

several areas.  
 

Golf Course: 
 

All items that are not fixed or growing shall be removed from the course and stored in the 
maintenance building.  

  
1. Tee markers  
2. Flag poles, including driving range and putting greens.  
3. Directional signs.  
4. Ropes and stakes.  
5. Water coolers and stand from restrooms, driving range, and holes 8, 11, 17.  
6. Secure ice dispenser and cups, etc. at both golf course restrooms.  
7. All catch basins should be checked and cleared of any debris.  
8. Make sure supervisor on construction site has everything secure.  
9. Store whatever possible in cart barn.  

 
Clubhouse And Greenhouse:  

 
1. All potted plants will be removed and stored in the nearest building.  
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2. Any objects around the greenhouse that could be considered a possible projectile will be 
moved inside the greenhouse. 
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GOLF PRO SHOP AND CART BARN 

 
Staff contact details to be determined 

 
1. Secure bag storage room, all tabletops; articles and work related tools are to be secured in 

their proper places.   
2. Secure loose bags and clubs. 
3. PRO SHOP:  

* remove all dry goods from shelves and secure in storeroom or office. 
     * remove hard goods from shelves and secure in storeroom.  
     * place all glass-type shelving on floor (DO NOT leave on wall) 
     * remove papers and items from counter to a safe area.  

4. LOCK PRO SHOP - DO NOT TURN ON ALARM.  
5. Shut off power to cart storage area (Maintenance Department)  
6. Make room for all service carts from other departments.  
7. Secure trash containers, buckets and small movable objects to a corner area.  
8. Secure extra batteries, workbench and doors.  
9. Secure golf picker and all equipment on Practice Tee.  
10. Secure water fountain, furniture in patio area.  
11. Make sure the drain at the bottom of the new stairway is clear of all obstructions.  
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RESIDENTIAL SERVICES 
 

Staff contact details to be determined 
 
 

ALBANY COMMUNITY ASSOCIATION: 
 

1. Ensure generator located at the front pump house is fu11of diesel fuel and operational.  
2. Ensure generator is switched ON in the pump house.  
3. Make sure the diesel pumps at the front of the retention pond are operational and set on 

AUTOMATIC.  
4. Irrigation pumps at the front and back gates should be shut-off.  
5. Remove directional signs at Post Office. 
6. Ensure all potential projectiles that are not fixed or growing are removed and stored at 

Grounds Maintenance.  
 

HOME SERVICES: 
 
 

1. Ensure that the list of homes having potential projectiles, (that are moveable by no more 
than 2 people), are removed and placed into the garage or other storage areas of the 
homes.  

2. In the event that a resident is not available to unlock their home, Security will be 
summoned to do so.  

3. Home Service clients that call for help will be assisted in the order in which they called. 
4. Once the above is accomplished, the Home Services staff will be available to assist other 

departments. 
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EMERGENCY EQUIPMENT 
 
 Equipment Needed:                                                                 Department 
 
1  Portable generator………………………………………………………..GCM 
2  Chain saws….………………………………………………………..GCM/IHS 
2  Axes….……………………………………………………………….GCM/IHS  
2  Flashlights with extra batteries….……………………………………GCM/IHS 
    Duct tape .……………………………………………………………GCM/IHS 
4  Shovels ….…………………………………………………………………..IHS 
    500' of nylon rope .………………………………………………………….IHS 
1  Case of 55 gal. plastic trash bags .…………………………………………...IHS 
1  Roll of visqueen……….……………………………………………………..IHS 
1  Razor knife….……………………………………………………………….IHS 
1  Portable suction pump ……………………….…………………………….GCM 
3  Rain suits with pairs of rubber boots…..………………………………GCM/IHS  
1  Industrial first aid kit ..………………………………………………..GCM/IHS 
    Hard hats and safety glasses…..………………………………………..GCM/IHS 
1  Coleman gas light and fuel ………….…………………………………GCM/IHS 
1  AM/FM radio with extra batteries……………………………………GCM/IHS 
1  Case of bleach ……..………………………………………………………...IHS 
1  Mop bucket ……..…………………………………………………………...IHS 
 
A large Tupperware container with small items will be stored at the maintenance facility. At first 
sign of inclement weather, Home Services and Golf Course Maintenance will collect larger items 
and equipment.  
Mechanics from both departments will check equipment for proper operation and fueling.  
All vehicles will be filled with fuel.  
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TENNIS CENTER 
 

Staff contact details to be determined 
 

1. Secure or remove all nets and secure or remove all windscreens, tags and store (remove 
only for extreme velocity).  

2. Remove all canopies (5) at the court site and tag and store accordingly.  
3. Store all outside furniture inside clubhouse or use locker rooms for storage.  
4. Store all potted plants inside clubhouse or use locker rooms for storage.  
5. Place merchandise away from windows and store where safe.  
6. Lock Pro Shop doors. DO NOT activate alarm system.  
7. Tie all gates shut.  
8. Lock the garage door.  
9. Any additional help for tearing down fences will be provided by Clubhouse Maintenance 

AND Golf Course   Maintenance.  
10. Unplug everything.  
11. Duplicate accounting office procedures.  
12. Wrap computers in garbage bags.  
13. NOTE: SECURITY WILL CHECK BOATS, DOCK AND CONSTRUCTION SITES  

 
EQUIPMENT NEEDED:  

 
      2 pair of wire cutters 
      Rope for bundling windscreens and tying gates 
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SECURITY 
 

Staff contact details to be determined 
 
ALERT STATUS:  
LEVEL 2:  
 
All officers will be advised of the alert status when a Level 2 is achieved. Officers will be on a  
STAND-BY status and advised to check all of their weather gear for operational capabilities.  
 
All construction sites will be inspected by On-Duty personnel to determine the need to contact 
building contractor for bringing the property to a SAFE CONDITION. This will occur at a Level 
2 alert status. The on-duty Supervisor will document this activity and information supplied to  
building contractors.  
 
Operations Commander will check all existing weather gear and equipment in the closet for 
operational capabilities and inventory the number of items:  
 
*  Rain coats (yellow)  
*  Boots (yellow)  
*  Work gloves  
*  Hard hats (yellow)  
*  Flashlights and traffic wands 
*  Portable gas generator with 500W flood light (must be filled with gas and a 10 gal. extra gas 
     can).  
*  Green portable 12V Strobe Lights  
*  Crime scene tape (yellow)  
*  Digital camera  
*  Batteries for flashlights  
*  Hurricane gas lamps  
*  Reflective traffic vest  
Patrol Vehicle Items: 
*  First aid kits         
*  Shovels         
*  Animal catch poles & snake pole      
*  Crime scene tape (minimum 1 roll)                                      
*  Water rescue rope throw bags  
*  Portable high intensity floodlight  
*  Rechargeable flash light with traffic wand  
*  Steel pry bar 
*  Portable battery chargers (make sure unit is fully charged)  
*  Emergency portable strobe lights (12) assigned to S-1 
*  Traffic cones 
*  Light sticks (minimum box of 12) 
* 1 box of 55 gal. plastic bags 
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LEVEL 3:  
 
All Shift Supervisors will be contacted by the Operation Commander and assigned a specific 
post. All other security personnel will be re-contacted to verify their availability and location 
along with contact telephone numbers. A central assembly point will have been determined by 
this time and all officers contacted will be advised of this location.  
 
Operation Commander will notify the Chief of Security the number of available personnel and 
the equipment status.  
 
Repeater system currently has 4 to 6 hour battery back up.  
 
All portable radios and extra batteries will be placed in chargers for a Full-Charge.  
 
If the Command Post is OPEN, an officer will be assigned to this post immediately.  
 
LEVEL 4:  
 
All officers will be notified of their assignments and reporting time based upon the operational 
conditions of Albany. 
 
All gatehouse areas (interior & exterior) will be cleared of un-necessary items, especially those 
items that may be blown about and causing personal injury.  Hurricane lamps and other 
emergency supplies will be distributed by the on-duty Shift Supervisor to the individual 
command posts.  
 
Each command post will be issued with the following, in addition to emergency supplies:  
 
2 Rain Coats (yellow)  
2 Pair Boots (yellow)  
2 Hard Hats (yellow)  
2 Pair Work Gloves  
 
All other items will be transported to the central assembly for distribution to arriving officers.  
 
Level 5: 

 
 All on-duty personnel will be advised to remain in a safe sheltered location, monitoring storm 
conditions via television or radio. Officers are CAUTIONED about venturing outside a safe 
location during the severe weather  
 conditions unless it becomes a life saving condition or so instructed by a Security Supervisor or  
 Executive Officer/General Manager.  
 
Vehicles and patrols will be parked during this level.  
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Officers will be extremely aware of any persons requesting access to Albany that is not a 
resident. If a gatehouse has not been given a specific request by the resident or senior 
management to allow access to the property, and weather conditions are extremely severe, the 
persons requesting entry will be denied access to the property. Officers are encouraged to use 
prudent safety and security practices when making any decisions relative to access control.  
 
Officers will make a determination as to the need to shut off computers and/or other electrical 
equipment within the gatehouse, keeping in mind that power surges can destroy sensitive 
equipment.  
 
If a command post sustains damage (windows blown out, doors lost, etc.), officers are instructed 
to take shelter  
in the restroom as it is the most likely place to give additional protection. Gates WILL NOT BE 
LOCKED  
OPEN under any circumstances, unless staffed by an officer.  
 
All Clear:  
 
The Chief of Security and the Operation Commander will accompany the Senior 
Executive/General Manager to a survey of the property to determine and identify area and 
specific needs.  
 
Officers may be assigned to problem areas or released from on-duty status to return to their 
private residence.  
 
Patrol vehicles will inspect all areas of the property to determine any hazardous conditions, those 
conditions and locations will be reported to the Command Center as soon as possible.  
 
Security Chief will establish a communications link with local law enforcement authorities as 
well as the Office of Orange County Disaster Management. At the direction of the senior 
executive/General Manager he will provide damage assessment information to these agencies 
upon request.  
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ALBANY HOUSE 

 
All Departments Preparation Overview  

 
Staff contact details to be determined 

 
This document outlines procedures regarding preparation for and recovery from and total 
infrastructure loss scenario.  Anticipated total loss scenarios included building loss to fire, severe 
weather condition or other such catastrophic event.  All equipment must be labeled prior to 
relocation away from any users work area. 
 
Data Storage Locations: 
To be determined 
 
Start this process approximately sixteen hours prior to the anticipated catastrophic event.  Al 
users will place equipment on desktop and cover with plastic to prevent water damage. 
 
Procedures: 
The individual user holds the responsibility for the data back-up, shutdown, and securing the 
computer, monitor, keyboard, mouse, printer, and any other peripheral that may be attached to 
the computer.  All systems are to be unplugged from all power sources, wrapped in heavy 
plastic, and placed on top of the user’s desk or other secure location as may be designated or 
required. 
 
The individual remains solely responsible for ensuring that all of the data on their system is 
properly backed-up prior to system shutdown. 
 

1. Back up data to user file on Network Drive 
2. Shutdown PC, Monitor, Printer, etc 
3. Disconnect equipment from power outlets, including desk lamp 
4. Cover equipment with plastic  
5. Place all equipment on top of desk NO EQUIPMENT IS TO BE LEFT ON THE FLOOR 
6. Close door to office 

 
Office Administrator and Office Manager: 
 Ensure all appliances and equipment are unplugged 
 
Real Estate: 
 Cover topography table with plastic  
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GENERAL MAINTENANCE/EMERGENCY NUMBERS 

 
 
Contact Facilities Managers first before calling these vendors. If no answer, contact the 
Clubhouse MOD.  
 
AIR CONDITIONING   To be determined 
 
ALARM SYSTEMS-SECURITY  To be determined 
 
AWNINGS     To be determined 
 
COMMUNICATIONS-RADIOS  To be determined 
 
ELECTRICIAN    To be determined 
 
GAS      To be determined 
 
GLASS     To be determined 
 
HOSPITAL      To be determined 
 
INSECT CONTROL    To be determined 
 
PLUMBING     To be determined 
 
POOL      To be determined 
 
POWER     To be determined 
 
REFRIGERATOR    To be determined 
 
TELEPHONE     To be determined 
 
TRASH REMOVAL    To be determined 
 
WATER     To be determined 
 
GATES-SECURITY    To be determined 
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STAFF CONTACT: EMERGENCY NUMBERS 

 
All staff contact list and locations for weathering the storm 
 



 25 

 
EMERGENCY NUMBERS 

GOVERNMENT AGENCIES AND EMERGENCY SERVICES 
 

To be determined 
 
 
Access control will remain very restrictive until all areas have returned to some degree of 
normality and officers have been advised of changes by the Chief of Security, Operation 
Commander, or the General Manager  
 
Under NO circumstances will the media be allowed access to the property unless the gate house 
is notified differently. NO resident may clear the media to enter the Albany without the approval 
of the General Manager during these severe weather conditions or the aftermath.  
 
NOTE: SECURITY WILL CHECK BOATS, DOCK AND CONSTRUCTION SITES  
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APPENDIX III 

 
FORMS 



ENVIRONMENTAL MANAGERS CHECKLIST 

CONSTRUCTION 
 Ensure equipment is maintained, with proper mufflers 
 Ensure dirt roads are washed down periodically to reduce dust 
 Ensure that the site is secured by fencing prior to work commencing everyday 
 Ensure that noise levels are below the permitted standards 
 Ensure that debris/waste material is disposed of at an approved facility 

  
 
DREDGING (everyday activities) 

 Collect turbidity measurements prior to dredging and record  
 Ensure silt curtains are anchored properly prior to dredging 
 Collect turbidity measurements during the dredging activities, at the specified locations 

If turbidity measurements are more than 29 NTU above natural background conditions, 
cease dredging activities and check that silt curtains are anchored properly. 

 Collect turbidity measurements at the end of the day after dredging activities has 
ceased 

 Ensure that the liner in the storage area for the dredged spoils is anchored and intact 
 Ensure that run-off from the dredged spoils is contained and does not enter the marine 

environment or water table 
 Ensure that contaminated spoils are treated prior to disposal 
 Ensure that spoils are dry prior to be being used elsewhere or disposed off 
 Ensure that spoils are disposed of in an approved manner 

  
TERRESTRIAL 

 Ensure that all protected trees are tagged prior to land clearing 
 Ensure that all trees are distressed prior to relocation 
 Ensure the relocation areas for the trees have been clearly identified  
 Ensure water supply is available for trees in the relocation area 
 Ensure that a proper log is kept of protected trees that will be destroyed  
 Ensure proper compensation for protected trees that have been destroyed 

 
WORKERS 

 Brief meeting (to find out if there were any problems the day before) 
 Ensure that someone inspects the protective gear everyday (vests, air plugs, hard hats 

etc). 
 Remind staff to wear protective gear 



Albany Construction Monitoring 
Quarterly Report 

 
Person Compiling Report:       Date:                Report #: 

MARINE OBSERVATIONS 
Construction status:  
 
 
Contractors currently working: 
 
 
Complete turbidity monitoring logs attached: 
List of deviations with dates: 
 
 
 
Describe any alterations or additions to sediment control methods: 
 
 
 
List any emergency incidents such as accidents, equipment malfunctions, fuel or chemical spills for the current 
monitoring period:  
 
 
 
Inspection of material storage areas: 
Vehicle and equipment notes (service required, emissions and noise control operating satisfactorily): 
 
Brief description of habitat impacts to date:  
 
 
 
 

Marine mitigation status: 
Habitat creation and colonization: 
 
Blue Flag Certification: 
 
Environmental signage: 
 

Other observations / comments(including coral head status) 
 
 
 
 
Photos attached: 

 
 



Albany Construction Monitoring 
Quarterly Report 

 
Person Compiling Report:       Date:                Report #: 

Terrestrial OBSERVATIONS 
Construction status:  
 
 
Contractors currently working: 
 
 
Sediment control inspection (list any observed blow-throughs or other malfunctions): 
 
 
Assessment of dredge spoil disposal / dewatering areas(s): 
 
 
Describe any alterations or additions to sediment control methods: 
 
 
List any emergency incidents such as accidents, equipment malfunctions, fuel or chemical spills for the current 
monitoring period:  
 
 
Chemical usage logs attached: 
Inspection of material storage areas: 
Inspection of waste holding areas: 
Vehicle and equipment notes (service required, emissions and noise control operating satisfactorily): 
 
Brief description of habitat impacts to date:  
 
 
 
 

Terrestrial mitigation status: 
Buffers and Preserves: 
 
Exotic Plant Removal: 
 
Cultural Resources Preservation and Signage: 
Other (restrictive covenants, education / community outreach): 
 

Other observations / comments 
 
 
 
Photos attached: 

 



TURBIDITY DATA LOG SHEET 

COLLECTOR’S NAME: DATE: 

LOCATION TIME TURBIDITY 

(PPM) 

WATER 

TEMP. 

(F) 

WIND 

SPEED 

(mph) 

WIND 

DIRECTION 

TIDE 

(High/Low) 

Time 

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

      



TURBIDITY DATA LOG SHEET 

 



WATER QUALITY DATA LOG 
DATE: TIME: WEATHER CONDITION ON SITE (breezy, sunny, overcast, high tide etc): 

 

NAME OF PERSON COLLECTING INFORMATION: 

MAJOR EVENTS ON SITE: 

 

 

 Sample 

Location 

Collection 

Method 

Dissolved 

Oxygen 

pH Temperature Smell/Odor Color Turbidity 

(Cloudiness/ 

Clarity) 

Salinity Water Depth 

1           

2           

3           

4           

5           

6           

7           

8           

9           

SIGNATURE: DATE: 



WATER QUALITY DATA LOG SHEET FOR NUTRIENTS 
DATE 

COLLECTED: 

TIME COLLECTED: WEATHER CONDITION ON SITE (breezy, sunny, overcast, high tide etc): 

 

 

NAME OF PERSON COLLECTING INFORMATION: 

MAJOR EVENTS ON SITE: 

 

 

 Sample  

Location 

Collection 

 Method 

RESULTS 
Ammonium Nitrate Nitrite Ortho-phosphate Faecal Coliform 

Method Result Method Result Method Result Method Result Method Result 

1             

2             

3             

4             

5             

6             

LAB ANAYLSIS (Who carried out the test): DATE: TIME: 

SIGNATURE: DATE: 

 



WATER QUALITY DATA LOG SHEET FOR NUTRIENTS 
DATE 

COLLECTED: 

TIME COLLECTED: WEATHER CONDITION ON SITE (breezy, sunny, overcast, high tide etc): 

 

 

NAME OF PERSON COLLECTING INFORMATION: 

MAJOR EVENTS ON SITE: 

 

 

 Sample  

Location 

Collection 

 Method 

RESULTS 
PCBs PAHs Conductivity 

Method Result Method Result Method Result 

1         

2         

3         

4         

5         

6         

LAB ANAYLSIS (Who carried out the test): DATE: TIME: 

SIGNATURE: DATE: 

 



Contractor Form 
Waste Removal 

 
This form is to be completed and submitted to the Environmental Manager on a daily basis to document any and all material transported to the Harold Road Landfill or any other 
waste facility. This form governs solid and liquid waste including oil, paints and construction material removed from the Albany Development site.  
 

 
  

 
Contactor Name  

 
 
Date / 
Time 

 
 
Disposal location 
 

 
 
Amount   

 
 
Material 

 
 
Receiver signature 

      

      

      

      

      

      

      

      

      

      



ALBANY WASTE TRACKING FORM #____ 
 

DATE 
 

________________ PROJECT ___________ 

HAULER 
 

________________ TRUCK # ___________ 

ACCOUNT 
 

________________ PERMIT # ___________ 

 
PICKUP  
DATE 

TYPE OF WASTE ORIGIN ESTIMTATED 
VOLUME 
 

1 
 

   

2 
 

   

3 
 

   

4 
 

   

5 
 

   

6 
 

   

7 
 

   

8 
 

   

9 
 

   

10 
 

   

11 
 

   

12 
 

   

 
Report prepared by     
 
 
 
___________________ 
 



 
ALBANY 

INCIDENT REPORT RECORD 
Date:  
Form Completed By: Print Sign 

 
Shift Supervisor/Witness: Print Sign 

 
Location:  

 
 
 
 

Event Description:  
 
 
 
 

Action Taken:  
 
 
 
 

Checklist YES NO 
Hazardous Materials 
Involved 

  

Fuel Spillage 
 

  

Sediment and Erosion 
Compromise 

  

Turbidity Increase 
 

  

Unplanned Clearing 
 

  

Loss of rare or sensitive 
species 

  

Emergency Services 
Involved 

  

Environmental Managers 
Notified 
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APPENDIX IV 

 
DRAWINGS 



ACCIDENT/ INCIDENT REPORT FORM 

This form should be completed within 24 hours of the incident. 

SECTION A: GENERAL INFORMATION 
Last Name First Name 

Address Date of Birth 

Male     Female  

Daytime Phone Number Evening Phone Number 

SECTION B: DESCRIPTION OF THE EVENT 
When     Date of Event (MM/DD/YYYY) Time of Event 

                Date Reported Time Reported 

Where    Location of Incident 

 

What happened? (Description/Details of the incident) 

 

Were you injured? (Description of injury, including parts of the body) 

 

If injury occurred, please check one: 

 No First-Aid administered, returned to work     Saw a physician, returned to light duty 

 First-Aid administered, returned to work           Saw a physician, time loss 

 Saw a physician, returned to work                     Refused medical treatment 

How could the event have been avoided? 

 

Signature of Injured Party/Complainant Date 

Form Completed by: Telephone Number 

Signature Date 

 



 











 1 

 
 



 2 

 
 
 
 

 
 
 
 



 3 

 
 
 
 

 
 
 
 
 



 4 
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SAFETY 



 
 

 

 
PROJECT SAFETY PLAN 

 
 

Dated: November 30, 2006 
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 MARMAT LTD. 
ENVIRONMENTAL POLICY STAEMENT 

 
MARMAT considers environmental protection to be an important and integral part of conducting 
business. 
 
One of MARMAT’S guiding principles states: 
 
“We are careful to take the environment into consideration in our decision making.” 
 
MARMAT’S Environmental Policy is to: 
 

• Minimize hazards to public health 
• Protect the environment from adverse effects of construction operations 
• Comply with all legislated standards and regulations 
• Assess potential environmental risks 
• Evaluate and monitor environmental performance to applicable standards 
• Work with industry, government, and workers to maintain environmental awareness, and 

maintain effective reporting to the board of directors. 
 
Additionally, on large, complex construction projects of substantial duration and on projects with 
known environmental contaminants, MARMAT’s policy is to: 
 

• Appoint an environmental designate 
• Provide education to participating personnel, thus enabling them to understand and share 

in the responsibility for monitoring and protecting the environment 
• Maintain an effective reporting and communications system 
• Develop a project environmental action plan commensurate with company standards and 

regulatory/client requirements. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Dated: November 30, 2006 ______________________________ 
Rick Spironello 
President 
MARMAT LTD. 
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MARMAT SAFETY PHILOSOPHY 

 
Demonstrating Leadership 
MARMAT is committed to providing a safe and healthy work environment for all personnel. 
 
Our Goal Is Zero Accidents 
Safety is an integral part of MARMAT’S operations. MARMAT is committed to the goal of zero 
accidents on all projects. No work is so important that it cannot be done safely. 
 
Responsibility and Awareness 
Safety is a “line management” responsibility. Senior management is responsible for planning, 
implementing, and monitoring the safety and loss prevention program. Each staff member then 
has specific responsibilities for safe construction work. 
 
These responsibilities are defined for the General Manager, the Construction Manager, the 
Project Manager, the Superintendents, the Construction Coordinator, the Foreman, and the 
Tradesman, all of whom are accountable in turn for safety within their own jurisdictions. 
 
Finally, all employees, clients and Contractors are personally responsible for their own safety. 
They also share the responsibility for the safety of other personnel on the project.  
 
Working Together For Success 
Safety cannot be “delegated” to staff specialists. The staff specialists support line management by 
assisting in jobsite training, serving as trained and knowledgeable observers, providing 
administrative assistance, monitoring, evaluating and scoring the success of the safety program. 
While this role is important, commitment and active participation by everyone, everyday, on every 
job, is necessary if we are to achieve the level of safety excellence that MARMAT expects. 
 
All personnel are ultimately responsible for their own safety by complying with legislative, 
company and industry standards, as well as by promptly reporting all unsafe acts or conditions to 
supervisors.  Supervisors are responsible for taking immediate action to solve such problems. 
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MARMAT 
SAFETY AND LOSS PREVENTION 

 
POLICY STATEMENT 
It is MARMAT’s policy to provide and maintain a safe and healthy work environment for all 
personnel. To achieve this goal, every reasonable effort shall be made to utilize the principles of 
accident and loss prevention in the management of all activities and programs.  Specifically, it is 
line management’s responsibility to identify, control and/or eliminate known hazards which can 
result in personal injury or illness, property damage, fire, breach of security, negative 
environmental impact or any other form of controllable loss. 
 
All personnel are ultimately responsible for their own safety by complying with legislative, 
company and industry standards, as well as by promptly reporting all unsafe acts or conditions to 
supervisors. Supervisors are responsible for taking immediate action to solve such problems. The 
success of our safety and loss prevention program requires the dedication, commitment, 
involvement and participation of all personnel working together to achieve this common goal. 
 
 
 
Dated: November 30, 2006 
 
______________________________ 
Rick Spironello 
President 
MARMAT LTD 
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MISSION STATEMENT 
 

OUR GOAL IS ZERO INCIDENTS 
We, the members of the MARMAT Team, are committed to providing a safe and healthy work 
environment for all the people working here. Because we recognize that construction is 
hazardous and the toll taken on personnel is painful emotionally and financially, these safety 
policies and procedures are implemented to achieve our goal of “ZERO INCIDENTS” to achieve 
“ZERO ACCIDENTS.” 
 
 
OUR STRATEGY TO ACCOMPLISH OUR GOAL 
A Job Hazard Analysis (JHA) and a Safe Plan of Action (SPA) are to be completed by the 
Supervisors of the trade doing the task reviewed by MARMAT site supervision and communicated 
to the crafts persons before proceeding with any task that could reasonably be predicted to 
produce a potential hazard.  
 
LOST TIME INJURY 
The supervisors of each trade are responsible for: 

• Dividing the task into steps 
• Identifying the hazards (JHA) inherent in each step 
• Planning means and methods (SPA) to control or eliminate the hazards 
• Communicating the plan to the craft persons through Training, Tailgate Meetings and Pre-

job Safety Instruction 
• Motivating and monitoring their personnel for JHA/SPA compliance 
• Revising the Safe Plan of Action when incident investigation indicates the need 

 
THIS IS A DRUG FREE WORKPLACE 
The Project’s Drug Free Workplace Protocol requirements are incorporated into this plan a part of 
our effort to achieve zero incidents. Mandatory drug and alcohol testing for people involved in an 
incident will include workers other than the unfortunate injured party if appropriate. 
 
Consequences of positive testing results showing up in urine sample will result in the following: 
 

First Offence you will be terminated with no recourse for rehire. 
 
Random drug testing will be done on a monthly basis. This MARMAT Project Safety Plan is to be 
used in concert with local regulations to address the tasks needed to implement a solid safety 
foundation for this project. Where a MARMAT, Contractor or owner safety standard is more 
stringent, it will prevail. 
 
The companies represented by the signatories listed below have reviewed and endorsed this 
plan. They are committed to complying with the requirements and will exercise all reasonable 
efforts to attain our collective goal of "Zero Incidents.” 
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CHAPTER ONE - ADMINISTRATION 
 
1.0  Responsibilities 
 
 
1.1 Project Executive 

The Project Executive is ultimately responsible for the overall Safety and Loss Prevention 
and Control Program Performance of the project. Responsibilities include the following: 
 

a. Establishing the safety and loss prevention policies for the project 
b. Monitoring, through internal reporting procedures, district safety performance on a 

monthly basis 
c. Setting a good example 

 
 
1.2  Construction Manager 

The Construction Manager is responsible for the Safety and Loss Prevention Program on 
all MARMAT projects. Responsibilities include the following: 
 

a. Implementing Project Safety and Loss Prevention Standards and Procedures 
b. Measuring Compliance with Corporate Standards and Procedures 
c. Evaluating the effectiveness of Safety Practices and Procedures 
d. Taking action to correct unsatisfactory Safety Performance 
e. Setting a good example 

 
The Construction Manager is responsible for implementing the Project Safety and Loss 
Prevention Program in the field. Responsibilities include the following: 
 

a. Assisting with the development of the Project Safety Plan 
b. Assisting with the Site Safety Orientation Program for project personnel 
c. Reviewing Job Hazard Analysis and Safe Plans of Action with foremen to establish 

safe work practices and procedures for tasks that could reasonably be predicted to 
cause a lost time injury 

d. Monitoring the site for hazards or unsafe working conditions 
e. Directing superintendents and foremen to take prompt corrective action to stop 

unsafe acts and eliminate unsafe or unhealthy conditions 
f. Reviewing safety inspections with applicable personnel and acting on 

recommendations 
g. Reviewing medical treatment memorandums and other reports for accuracy and 

action as required 
h. Investigating near miss incidents and accidents, reviewing the reports for accuracy 

and clarity and implementing corrective measures to prevent recurrence 
i. Conducting project safety committee meetings 
j. Participating in site inspections with government safety officials and implementing 

corrective action where necessary 
k. Implementing a Project Emergency Response Program 
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l. Verifying that all on-site construction equipment an vehicles are inspected and 
maintained in safe operating condition 

m. Verifying that a “competent person” is present and that worker training is 
documented and/or certified where the Regulations require 

n. Implement site safety program including Safety Committee Meetings and Sub-
Contractors 

o. Setting a good example 
 
 
1.3  Project Managers 

Each Project Manager is responsible for the Project Safety and Loss Prevention Program 
on their project. The Project Manager works with the MARMAT Construction Manager to 
implement site loss prevention procedures. Responsibilities include the following: 

 
a. Including Safety and Loss Prevention issues on the agenda for meetings with 

Owners and Contractors/Trade Contractors 
b. Writing Safety and Loss Prevention requirements into subcontracts 
c. Obtain Buy In and Participation from each sub-contractor 
d. Setting a good example 

 
 
1.4  Project Superintendents 

Each Project Superintendent is responsible for implementing the Project Safety and Loss 
Prevention Program in the field. Responsibilities include the following: 

 
a. Assisting with the development of the Project Safety Plan 
b. Assisting with the site Safety Orientation Program for project personnel 
c. Reviewing Job Hazard Analysis and Safe Plans of Action with foremen to establish 

safe work practices and procedures for tasks that could reasonably be predicted to 
cause a lost time injury 

d. Monitoring the site for hazards or unsafe working conditions 
e. Reviewing safety inspections with applicable personnel and acting on 

recommendations 
f. Reviewing medical treatment memorandums and other reports for accuracy and 

action as required 
g. Investigating near miss incidents and accidents, reviewing the reports for accuracy 

and clarity and implementing corrective measures to prevent recurrence 
h. Participating in site inspections with government safety officials and implementing 

corrective action where necessary 
i. Implementing a Project Emergency Response Program 
j. Verifying that all on-site construction equipment and vehicles are inspected and 

maintained in safe operating condition 
k. Verifying that a “competent person” is present and that worker training is 

documented and/or certified where the Regulations require 
l. Implement site safety program including Safety Committee Meetings and Sub-

Contractors 
m. Setting a good example 
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1.5 Construction Coordinator 

Each Construction Coordinator is responsible for assisting Project Superintendents. 
Responsibilities include the following: 
 

a. Conducting site safety orientations for workers new to the site 
b. Assisting the Project Superintendents in reviewing and implementing the Job 

Hazard Analysis and Safe Plan of Action strategies 
c. Conducting project safety inspections 
d. Correcting safety infractions, issuing citations and reporting these to the first line 

supervisors 
e. Coordinating investigations of all accidents and incidents and assigning an escort 

for workers going to the clinic or nursing station 
f. Assisting supervisory staff in preparing the agenda and material for project safety 

committee meetings and weekly tailgate safety meetings 
g. Reviewing safety related reports and memorandums for accuracy and forwarding, 

as required, to the designated personnel 
h. Insuring that site supervisors have adequately prepared their employees to act 

appropriately in emergency response situations 
i. Assisting the Project Superintendents with the on-site safety documentation process 
j. Arranging for safety education and training 
k. Promote safety 
l. Setting a good example 

 
 
1.6 Foreman and Crew Leaders 

The Foreman and Crew Leaders are responsible for promoting safety awareness and 
demonstrating to the workers through day-to-day example and actions, that hazard 
identification and control is a top priority on the project. Contractors are required to 
administer and enforce their own Safety Program as well as abide by the MARMAT Safety 
Plan. Responsibilities include the following: 

 
a. Conducting Pre-Job Safety Instructions prior to beginning the work for all workers 

whenever new tasks are assigned 
b. Ensuring that the Material Safety Data Sheets are used when appropriate in the 

Pre-Job Safety Instruction 
c. Issuing required safety equipment and protective devices to workers 
d. Ensuring that tools and equipment are in safe working order 
e. Enforcing safe work practices using the progressive discipline as described in the 

Site Safety Orientation and Chapter 2.2 of this safety plan 
f. Developing and enforcing good housekeeping standards 
g. Inspecting for unsafe work practices or conditions and initiating corrective action 
h. Investigating near miss incidents or accidents with injuries or property damage and 

reporting the results of the investigation to their Superintendent promptly 
i. Conducting and documenting weekly tailgate safety meetings with the workers and 

forwarding copies to the Project Superintendent 
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j. Insuring that operators are qualified for and authorized to operate equipment or 
vehicles safely 

k. Insuring that operators complete and forward to files equipment inspection 
checklists 

l. Taking action to correct unsatisfactory safety performance 
m. Setting a good example 
n. Ensuring there are no unsafe or improper storage of material anywhere on the site 

including storage containers. 
 
 
1.7  Worker 

All workers are responsible for safeguarding their own health and safety and the safety of 
fellow workers. Responsibilities include the following: 
 

a. Attending and participating in tailgate, orientation and other safety meetings 
b. Familiarizing themselves and complying with safety legislation and regulations 
c. Familiarizing themselves and complying with the site construction safety rules 
d. Familiarizing themselves with the hazards recognized in the Job Hazard Analysis for 

the task they are performing and complying with the safe work procedures 
described in the Safe Plan of Action 

e. Discontinuing work if personal safety is compromised 
f. Maintaining good housekeeping in their work area 
g. Reporting unsafe acts and conditions to their foreman 
h. Reporting all personal incidents and injuries, no matter how minor, and obtaining 

medical attention 
i. Cooperating with, or participating in, accident and incident investigations 
j. Wearing adequate personal protective equipment 
k. Setting a good example 

 
 

1.8  Contractors/Trade Contractors 
Contractors/Trade Contractors on MARMAT jobsites are responsible for implementing the 
MARMAT and their own health and safety programs for the safety of their workers.  
Responsibilities include the following: 
 

a. Complying with Safety Legislation and the site specific Project Safety Plan 
b. Conducting the site specific safety orientation with each employee before that 

employee goes to work in the field and providing a signed acknowledgement sheet 
to the MARMAT Project Area Superintendent 

c. Conducting a Job Hazard Analysis (JHA) and Safe Plan of Action prior to beginning 
work on any task which could reasonably be predicted to cause a lost time injury. 
Submit these to the MARMAT Superintendent for his review 

d. Advising all their workers of the safety rules and regulations and verifying 
compliance through personal observation 

e. Providing training on the proper use and enforcing the use of personal protective 
equipment 

f. Investigating accidents and near miss incidents and reporting their findings to the 
MARMAT Superintendent 

g. Implementing Emergency Procedures when required or requested by the MARMAT 
Superintendent 
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h. Immediately correcting any unsafe conditions or acts observed within their 
jurisdiction 

i. Immediately reporting to the Project Superintendent any unsafe acts and conditions 
observed outside of their jurisdiction 

j. Cooperating with all safety representatives at the jobsite 
k. Contacting the Project Superintendent if they have any doubt regarding the meaning 

or interpretation of the MARMAT Safety and Loss Prevention Program 
l. Conducting a weekly tailgate safety meeting with their workers, documenting the 

meeting and submitting a copy of the attendance sheet and speak with the 
Superintendent 

 
 
1.9  Visitors 

Visitors are responsible for safeguarding their own health and safety and the safety of 
project workers. Responsibilities include the following: 

a. Reporting to the security office before entry to the project site. Signing the Project 
Visitor Document 

b. Complying with safety legislation and the MARMAT Safety Program requirements 
c. Wearing adequate personal protective equipment 
d. Reporting any unsafe acts and or unsafe conditions to the Superintendent 
e. Reporting any injury sustained on the job site 
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CHAPTER TWO - COMMUNICATIONS 
 
2.1  Safety Orientation and Training 
 

Objective 
 

• The objective of the Project Safety Orientation is to provide all workers with 
consistent safety information, education, and training sufficient for them to develop 
and acquire the knowledge and awareness to protect themselves and others from 
injury. 

• MARMAT shall conduct a safety orientation for all workers/ employees on the 
project before they go to work on the site. 

• Contractor site managers will schedule the MARMAT Safety Orientation training for 
their own employees and provide PBWL with a list of attendees for the training. 

• In the event that MARMAT does not conduct the project safety orientation, a 
MARMAT supervisor may question Contractor employees to verify comprehension 
and retention of the elements in the orientation. 

• A contractor may be required to conduct a “refresher orientation” again for the entire 
crew if some workers have not been oriented or demonstrate that they have not 
understood the orientation or have “forgotten” the site requirements. 

 
 
2.2 Enforcement Procedures 
 

• MARMAT and Contractor Line Mangers will be held accountable to verbally warn 
their own employees on the first violation of a safety requirement. 

• Employee misconduct will be documented if that behavior is repeated after the 
verbal warning on this project. 

• The MARMAT medium for documentation is the EMPLOYEE WARNING NOTICE 
for infractions. This is a written notice issued to the employee for violating safety 
rules. In addition, the individual’s ID card will be punched for infractions. 

• The third violation of the behavior will result in permanently removing the worker 
from the site for their own welfare. This violation will also be documented. Employee 
Records will be retained.  

• Once an employee has been dismissed, there is no possibility for rehire. 
• Violations, which automatically require a worker to be sent home for a day on the 

first offense, are listed in the MARMAT Safety Orientation and Site Safety Rules. 
• Line managers who fail to accomplish this responsibility will be cited by MARMAT as 

failing to abide by the MARMAT Safety Plan. 
 
In every case, the gravity of the violation will bear heavily on the disciplinary action taken. 
 
A worker may be terminated or sent home for the day for the first offense if the act could 
reasonably be predicted to cause a life threatening injury to themselves or others. 
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2.3  Contractor Violation Notice 

"Multi-employer work site" regulations 
The MARMAT policy of SAFETY VIOLATION NOTICES will include Contractors and their 
employees. When regulatory agencies arrive on-site for a specific alleged violation or a 
general inspection, their citations may include: 

 
• The EMPLOYER who created the hazard 
• The EMPLOYER who allowed his employees to be exposed to the hazard 
• A major defense against a regulatory agency citation of this nature is evidence that 

the MARMAT Safety Discipline Policy is enforced 
• When a safety violation notice is given to a Contractor for a violation of health or 

safety rules, the offending contractor will immediately initiate remedial action and 
take the necessary steps with their employees to prevent recurrence. 

• Often safety violations are an indication that training or retraining is required. 
Contractors will conduct training when requested and provide a copy of the agenda 
of the elements presented with the signatures of those attending the training 
session. 

 
2.4 Tailgate Safety Meetings 
 

• Tailgate Safety Meetings are to be held a minimum of once a week for each crew.  
• Meeting minutes indicating the agenda and topics covered with an attendance sign 

in sheet will be submitted to the MARMAT Area Superintendent by the end of the day 
following the meeting.   

• Failure to provide meeting minutes may delay the next progress payment. 
 
2.5  Project Safety Committee Meetings 

• Safety will be first on the agenda of every regularly scheduled meeting of Project 
Managers or Superintendents. 

• Once established, Project Safety Committee Meetings will be held at least monthly. 
Contractor representatives, supervisors, foremen, or other designated workers will 
be required to attend. Other representation may be required by subcontract at the 
invitation of the MARMAT Construction Manager.  The intent of these meetings is to 
discuss safety issues between workers and supervisors. 

 
Agenda items to be discussed will include: 
 

a. Safety Performance during the past month and review of Accident and Near Miss 
Incidents 

b. Review work planned for the coming month and any special concerns regarding this 
activity 

c. Up-Coming Training 
d. Setting up of specific Safety Focus for next month 
e. Open Discussion. 
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CHAPTER THREE - JOB HAZARD ANALYSIS AND A SAFE PLAN OF ACTION 
 
The purpose of a job hazard analysis is to list activities and conditions that could cause injury or 
illness. This works best with the participation of workers who are familiar with actually doing the 
work. A cooperative attitude is more likely if the workers are involved with the plan and realize that 
its purpose is to keep them safe. A benefit of worker participation is in the growth of a Safety 
Culture. Workers who feel like they have a stake in the process take responsibility for hazard 
recognition, their own safety and the safety of others. Supervisors can spend less time on 
enforcement and more energy on planning, building the structure and problem solving. An 
additional benefit is increased productivity. Because the task is broken down into steps, the 
materials, equipment and tools required are more easily identified. The non-productive time 
workers spend walking around and substituting for missing materials, equipment and tools is 
reduced when everything necessary to do the task is provided ahead of starting the task. 
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3.1  HAZARD CONTROL INVENTORY LIST 

“Fall, Struck By, Caught Between, Electrical,” 
 
PROCESS GENERATING HAZARD    
 
CONTRACTOR      RESPONSIBLE CONTRACTOR 
 
      
1. Grading       ____________________________ 
 
2. Material Handling      ____________________________ 
 
3. Building Steel Erection     ____________________________ 
 
4. Roofing       ____________________________ 
 
5. High Voltage Electrical     ____________________________ 
 
6. Overhead Power Lines     ____________________________ 
 
7. Working from Ladders     ____________________________ 
 
8. Working in close proximity of water   ____________________________ 
 
9. Working with High Elevation (Floors)   ____________________________ 
 
10. Buried Utilities      ____________________________ 
 
11. ____________________________   ____________________________ 
 
12. ____________________________   ____________________________ 
 
13. ____________________________   ____________________________ 
 
14. ____________________________   ____________________________ 
 
15. ____________________________   ____________________________ 
 
16. ____________________________   ____________________________ 
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3.2 JOB HAZARD ANALYSIS (JHA) 
 

• The task is broken down into steps and entered in the left column of the form in 3.6 of 
this chapter. 

• Think about each step and list the hazards in the center column. Identify the actions, 
conditions, hazardous chemicals and the work positions that could cause an injury and 
list them for each step. 

 
 
3.3  SAFE PLAN OF ACTION (SPA) 

The next step is to plan ways to eliminate or control the hazards from each step in the 
process. 

 
• Is there a different way to do the task that would eliminate the step that creates the 

hazard? 
• If not, what personal protective equipment is required? 
• What equipment is required? 
• What training is required? 
• Anything left out? 

 
 
3.4  COMMUNICATE THE JHA/SPA 

Finally, review the SPA with the crew(s) before the workers begin the task in the field. 
Worker participation creates a culture shift where workers take responsibility for their own 
welfare and the welfare of others. 

 
• Ensure that each worker recognizes the hazards and understands the plan to 

control the hazards. 
• Plan to revise the SPA as new hazards are identified or because of near miss 

incidents, equipment losses, injuries or changes in working conditions. 
 
 
3.5  PRE-JOB SAFETY INSTRUCTION (PSI) 

Conditions change constantly on a construction site. The purpose of the PSI is to 
recognize those conditions that present hazards on a task every day before starting to 
work. PSI should include a review of the Safe Plan of Action procedures. Do they work? 
Should they be changed to reflect some newly recognized hazard? Worker participation 
will increase compliance. The goal of PSI is crew involvement in the recognition of hazards 
and the growth of a safety culture. 

 
1. Is the area safe to work in? 
2. Will the activities of other crews interfere with safe operations? 
3. Has a Job Hazard Analysis been completed and do workers understand their work 

assignments? 
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4. Have the proper tools and equipment been provided? 
5. Are tools and equipment in safe operation condition? 
6. Has proper personal protective equipment been provided? 
7. Is the crew trained on how to properly use all the personal protective equipment? 
8. Can the crew communicate effectively with each other? Are there restrictions due to 

noise restricted vision or language barriers? 
9. If chemical products or compounds are being used, is the crew aware of the 

hazards and controls identified in the Material Data Safety Sheets? 
10. Is the crew aware that the Pre-job Safety Instruction is there to assist them in getting 

the job done safely? 
11. Have workers been encouraged to make suggestions to assist themselves in 

completing job assignments safely? 
12. Has the crew been advised to report any unsafe acts or unsafe conditions to their 

supervisors? 
13. Have weather conditions been analyzed (i.e. rain/winds/heat etc.)? 
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3.6 JOB HAZARD ANALYSIS 
 
 
        Job Title (and number if applicable): 
 

Page    1       of       3       JSA No.    xxx     Date:  xxxxxx         NEW 
             REVISED 
Company/Organization:_________________ Plant Location: _________________ 
Analysis By:                 ___________________ Reviewed By:   _________________ 
Approved By:               ___________________ 

 
Basic Task Steps 
 
1. Insert Description of job, for example: 
 Fabricate trusses of treated 4 x 8 on ground due to size and weight restrictions 
 
Hazards 

1. Manual Handling 
2. Personal Injury 
3. Back Strain 
4. Trip Hazards 

 
Control and Procedures 

1. Use of lull for material movement 
2. Standard PPE 
3. Proper lifting tailgate Talk 
4. Daily Clean-up 
5. Pre-job Safety Instruction daily to review and improve procedures 

 
Tools and Equipment 
For this example, as follows: 

1. Lull, chain saw, ½” drill and auger bits, impact (electric) wrench and sockets. 
2. Four (4) sets saw horse, wheel barrow, 3 yard dumpster. 
3. Extra chains for saw. 
4. Two (2) 16’ Nylon slings. 

 
Materials 
For this example, as follows: 

1. Dust mask, gloves, face shield 
2. 4000ft. 12’ treated 4 x 8 
3. 300 ½ x 6 x hex head last bolts 
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JOB HAZARD ANALYSIS 
        Job Title (and number if applicable): 
 

Page    2       of       3       JSA No.    xxx     Date:  xxxxxx         NEW 
            REVISED 
 
Company/Organization:__________________ Plant Location: _________________ 
Analysis By:                 ___________________ Reviewed By:   _________________ 
Approved By:               ___________________ 

 
Basic Task Steps 
From this example, as follows: 
2. Set the fabricated trusses on to tie beams. 
 
Hazards 
From this example, as follows: 

1. Falls from heights. 
2. Material Handling. 

 
Control and Procedures 
From this example, as follows: 

1. Hire certified Crane Company to lift trusses into place, using approved slings, etc. 
2. Place spotter to restrict access around lifting area. 
3. Hire certified company to erect scaffolding and inspect daily to provide safe access for labor to set 

trusses. 
4. Document inspection 
5. Provide workers with harness, two lanyards and tie off points for 100% tie off. 
6. Provide safety talks on crane use, proper use of Fall Protection Equipment and fall hazards recognition. 
7. Is Crane Operator Experienced? 
8. Pre-job Safety Instruction daily to review and improve procedures. 
9. Daily inspect crane and rigging. 

 
Tools and Equipment 
From this example, as follows: 

1. Tailgate Talk 
2. Fall hazard Recognition 
3. Correct use of Harness 
4. Anchorage Requirement 
 

Materials 
From this example, as follows: 

1. Daily Crane Inspection Forms 
2. Daily Rigging Inspection Forms 
3. Daily Scaffold Inspection Forms 
4. Fall PPE for six men 
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JOB HAZARD ANALYSIS 
        Job Title (and number if applicable): 
 

Page    3       of       3       JSA No.    xxx     Date:  xxxxxx         NEW 
            REVISED 
 
Company/Organization:__________________ Plant Location: _________________ 
Analysis By:                 ___________________ Reviewed By:   _________________ 
Approved By:               ___________________ 

 
From this example, as follows: 
Basic Task Steps 
 
3. Sheath the roof and shingle 
 
Hazards 

1. Falls from heights 
2. Material Delivery and Handling 

 
Tools and Equipment 

1. 30 roof jacks 
2. Push broom, fork, rake, scoop shovel 
 

Control and Procedures 
1. Scaffold erected for safe access 
2. Lull used to load plywood 
3. Safe-T Straps 
4. Review Manufacturer instructions and install Safe-T Straps at roof ridge 
5. Daily clean-up 
6. Pre-job Safety Instruction to review and improve procedures. 

 
Tools and Equipment 

1. 30 roof jacks 
2. Push broom, fork, rake, scoop shovel 

 
Materials 

1. Seventeen (17) squares shingles 
2. 5000 1 1/4'” galvanized roof nails 
3. 70’ D edge 
4. 2400 No. 30# felt 
5. 10 gal black jack 
6. 60 JHT 5/8 CDX plywood 
7. 50# 8d coated sinkers 
8. Twelve (12) 6’ Safety straps 
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3.6  JOB HAZARD ANALYSIS 
        Job Title (and number if applicable): ___________________________________ 
 

Page           of              JSA No.            Date:                              NEW 
            REVISED 
Company/Organization:_________________ Plant Location: _________________ 
Analysis By:                 ___________________ Reviewed By:   _________________ 
Approved By:               ___________________ 

 
Basic Task Steps 
 

1. _______________________________________________________________ 
 
Hazards 

5. _______________________________________________________________ 
6. _______________________________________________________________ 
7. _______________________________________________________________ 
8. _______________________________________________________________ 

 
Control and Procedures 

6. _______________________________________________________________ 
7. _______________________________________________________________ 
8. _______________________________________________________________ 
9. _______________________________________________________________ 

 
Tools and Equipment 

5. _______________________________________________________________ 
6. _______________________________________________________________ 
7. _______________________________________________________________ 
8. _______________________________________________________________ 

 
Materials 

4. _______________________________________________________________ 
5. _______________________________________________________________ 
6. _______________________________________________________________ 
7. _______________________________________________________________ 
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CHAPTER FOUR - NEAR MISS AND ACCIDENT/ INCIDENT INVESTIGATION 
 
4.1  Near Miss Incident Reporting 

Identification and analysis of NEAR MISS INCIDENTS is an essential PRO-ACTIVE 
activity in our effort to achieve our goal of zero incidents. 

 
Studies indicate that up to 600 near miss incidents occur for each incident with a lost time 
injury. Identification and analysis of a Near Miss is an opportunity to identify conditions that 
could result in equipment damages or injuries before we suffer a loss. Line managers are 
responsible to identify and analyze near miss incidents as though they had caused a loss 
and incorporate their findings into the Safe Plan of Action. A copy of the Near Miss report is 
to be given to the MARMAT Superintendent. 

 
 
4.2 Accident Investigation 
 

• Incidents involving equipment, material, structures or injuries to people must be 
investigated and documented immediately. Contractors will forward a copy of these 
reports to the appropriate MARMAT Superintendents.  

• MARMAT policies require a legible, detailed and accurate explanation of the 
incident with a plan to minimize the chances that it will happen again. Incorporate 
the findings into the Job Hazard Analysis and Safe Plan of Action and communicate 
the revisions to the crew doing the work. 

 
 
4.3  Injury Reporting 

Detailed step by step instructions and forms for reporting incidents involving employees 
are included at the end of this chapter. 

 
• First Aid Injuries - All injuries, major and minor, must be recorded on the project first 

aid treatment log. 
• Medical Aid Injuries – For all injuries requiring off-site medical attention, MARMAT 

and Contractors and all employers must use the administrative procedures 
developed and required by the Owner Controlled Insurance Program (OCIP). 

 
 
4.4  Reporting Equipment Property Damage 
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The MARMAT Superintendents will notify the Construction Manager, the Project Safety 
and Loss Prevention Manager and the Administration Manager of serious equipment or 
property damage. A loss report form and incident/accident investigation report must be 
completed for all incidents involving equipment or property damage and copies forwarded 
to the MARMAT Project Office. 

 
4.5  Supervisors Accident Investigation Report 
 

‘Notice’ to the Respective Department of Labor 
When an accident occurs, which results in the serious injury or death of an employee, the 
Ministry of Public Works shall be notified in writing as outlined in the Bahamas Building 
Code. Notification must also be given if there is an occurrence. 

 
An occurrence generally means, but is not limited to: 

• Overturning or structural failure of a crane 
• Structural failure of false work or scaffolding 
• Structural failure of an earth or water retaining structure 
• Structural failure of a principle support member of a building 
• Failure of the sloping walls of an excavation 
• A worker falling a vertical distance of 3 meters or more 
• A worker falling where his fall is arrested by a safety belt or harness 
• A worker becoming unconscious for any reason 
• Contact with a live power line carrying 750 volts or more 

 
 
In-House Reporting Procedure, Serious Injury or Occurrence 
 
When a serious injury, fatality or occurrence happens on site, the occurrence will be reported 
immediately to the Construction Manager, Project Managers and Superintendents. 
The scene will be preserved pending MARMAT, Ministry of Public Works 
and The Royal Bahamas Police Force investigations. Ensure medical attention be given to the 
injured without delay, then conduct the investigation. 
 
FORMS: 
 Supervisors Accident Investigation Report 
 Medical Memo – Worker’s Level of Fitness 
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Supervisor's Accident Investigation Report 
 
Company Employee #_________________________________________________________ 
 
Project Name________________________________________________________________ 
 
Name of Injured_______________________________________________________________ 
 
Date of Accident: ______________________________________________________________ 
 
Time of Accident: ____________________________________________________________ 
 
Location of Accident: __________________________________________________________ 
 
Superintendent/Foreman of Location: _____________________________________________ 
 
Address & Phone # of Injured: ___________________________________________________ 
 
Occupation: _________________________________________________________________ 
 
Date of Birth: ________________________________________________________________ 
 
Name of Site Supervisor Accident Reported to: _______________________________________ 
 
Date & Time Accident Reported: __________________________________________________ 
 
Conditions at Accident Location (weather, housekeeping): ______________________________ 
 
Describe the Accident: Detail all equipment, objects, condition of tools, events and circumstances 
which led to the accident: what specific incident occurred, property damage, size and weight of 
equipment or material involved, person most in control of object/equipment/substance. 
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Describe the Injury (burn, cut, bruise, pain, etc.): 
____________________________________________________________________________ 
 
Loss Time Incident (LTI) Only 
How long will Worker be off work: 
____________________________________________________________________________ 
 
Date and Hour last Worked: 
____________________________________________________________________________ 
 
 
Was anyone else involved in accident? If so detail actions, addresses and phone numbers. 
Provide third parties written account of accident. :  
 
____________________________________________________________________________ 
Names, Addresses and phone numbers of witnesses or workers in the area at time of Accident: 
1. ____________________________________________________________________________ 
 
 
 
2. ____________________________________________________________________________ 
 
____________________________________________________________________________ 
 
3. ____________________________________________________________________________ 
 
____________________________________________________________________________ 
 
Was treatment Memorandum issued to worker? _______________  
Did worker sign it? _____________ 
Name, Address and Phone Number of Attending Physician, Hospital, or Clinic: 
____________________________________________________________________________ 
 

 
 
 

 
 

 
Did you accompany injured worker to medical treatment? 
_____________________________________________________________________________ 
If no, did you contact physician to confirm modified duties? 
_____________________________________________________________________________ 
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Any further information which would assist in the investigation should be listed below or attached 
to this form. 
____________________________________________________________________________ 
 
____________________________________________________________________________ 
List the protective devices or clothing the worker was or wasn't wearing at the time: 
____________________________________________________________________________ 

 
 

 
 
 
What protective measures have been taken to prevent a recurrence?  
 
 
 
Has the injured had a previous similar disability, if yes - when? 
___________________________________________________________________________ 
Employer at time of disability: 
____________________________________________________________________________ 
Was there any serious or willful misconduct involved? Neglect of Company Safety Policy (alcohol, 
drugs, horseplay) or in reporting the accident? 
____________________________________________________________________________ 
Are you aware of any underlying health conditions which could aggravate the duration of disability 
or may have contributed to the accident? (Birth defect, heart condition, disability, etc.) 
Do you feel the need for any further investigation of this claim? If so, why: 
____________________________________________________________________________ 
 
 
Was this report completed with injured present? 
____________________________________________________________________________ 
Was and investigation of this claim conducted immediately? If no, when? 
____________________________________________________________________________ 
Name of Person who conducted investigation: 
_________________________________________________________________________ 
Name of injured's foreman: 
_________________________________________________________________________ 
Name of injured's Superintendent: 
_________________________________________________________________________ 
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4.6   Wage Information 
 
Wage Information 
Rate per: Hour/Day/ Week/ Month 
_______________________________ 
Date Returned to Work:_______________________________________________________ 
 
Full pay for day of injury: 
Yes 
No 
 
Superintendent’s Signature:_____________________________________________________ 
 
Date:_________________________ 
 
Forman’s Signature:____________________________________________________________ 
 
Date:_________________________ 
 
Injured Employee’s Signature:____________________________________________________ 
 
Date:_________________________ 
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4.7        Medical Memo 
 
Medical Memo - Worker's Level of Fitness 
I hereby authorize my health care practitioner to consult with my employer as it pertains to 
facilitating my return to regular duties. A photocopy or facsimile of the consent will be deemed to 
be sufficient as an original 
 
Employee Signature:  
 
_________________________________________________________________ 
 
DEAR HEALTH CARE PRACTIONER 
In order for us to fulfill our obligation to the Worker's Compensation Authority, we ask that you 
complete this form and have the employee return it to his supervisor. If unable, please contact 
 
_______________________ 
PLEASE PRINT: 
 
Name: _______________________________ claims to have suffered an illness/injury while 
employed on this project. 
 
Attending Health Care Practitioner: ______________________Phone: _________________ 
Address: 
__________________________________________________________________________ 
 
MARMAT provides, whenever possible, a transitional work program in which a worker is 
accommodated with a series of modified duties that follow a planned but gradual increment in the 
physical demands of his/her duties over a fixed period of time. The program is considered if the 
treating physician indicates that the worker should be on temporary modified duties beyond two 
weeks and/or should participate in an outside medical treatment program. The treating healthcare 
practitioner is consulted about the specific details of any transitional work program if the worker 
provides his consent. 
 
ASSESSMENT AND RECOMMENDATIONS 
Nature of Injury/Illness: 
_______________________________________________________________ 
 
1. Employee may return at once to normal duties? Yes _________ No ___________ 
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2. Employee is unable to perform normal duties and unable to participate in a transitional work 
program. 
Yes ________ How long? ________________ 
 
3. Employee may return to a transitional work program (TWP) Yes _____ How long? _____ 
 
 
 
 
Page 1 of 2 
 
INITIAL RESTRICTIONS (first 2 weeks), check appropriate: 
 
Lifting (weight:______)  
Prolonged Walking _________ 
Prolonged Standing ________ 
Climbing ___________ 
Overhead Work ___________ 
Repetitive Action __________ 
Specify: _________________ 
 
INITIAL MODIFIED DUTIES EMPLOYEE MAY DO: 
Office Work __________________  
Pulling nails from lumber _________________ 
Sorting light materials________________ 
Light Clean up, sweeping, janitorial work, traffic flagging ____________  
Light indoor work __________ 
 
TREATMENT 
Does He/She require further treatment? Yes ____ No ____ 
Date of next Assessment: 
__________________________________________________________ 
 
Is the worker currently being prescribed any medication or treatment that may affect his/her ability 
to safely operate any tools, equipment, or machinery or to safely work with his co-workers? 
___Yes ___No 
 
 
 
 
COMMENTS: 
Thank you for your assistance and cooperation in attending to our employee and completing this 
form. 
_________________________________________________ ______________________ 
SIGNATURE - ATTENDING HEALTH CARE PRACTIONER   DATE 
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CHAPTER FIVE - PERSONAL PROTECTIVE EQUIPMENT 
 
5.1  General 

Personal protective equipment is designed to provide an effective barrier between a worker 
and potentially dangerous objects, substances and processes. When operations and/or 
policies dictate the use of personal protective equipment, it will be used in accordance with 
manufacturer instructions for worker protection. Contractor Supervisors and 
Superintendents will monitor and evaluate the use and effectiveness of all personal 
protective equipment. 

 
 
5.2  Basic Personal Protective Equipment 

As part of the Job Hazard Analysis and Safe Plan of Action, it is the responsibility of the 
MARMAT and Contractor line managers to review personal protective equipment (PPE) 
requirements provide the equipment and ensure the employee is trained to properly use 
the PPE. 

 
Basic personal protective equipment to consider for hazard control includes: 

• Hard hats 
• Safety footwear 
• Full body fall protection harnesses 
• Lanyards and positioning devices. 
• Anchoring devices 
• Ropes and rope grabs 
• Respiratory protective equipment, as dictated by project hazard 
• Dust masks 
• Safety glasses, goggles, monogoggles or face shields with hardhat adapters 
• Hearing protection 
• Cutting goggles 
• Welding hoods with hardhat adapters and proper lens shade 
• Welding jackets and sleeves 
• Full length pants and shirts with 4” sleeves 

 
 

Note: Other PPE may be necessary depending upon task and site conditions. Analyze the task 
hazards using a Job Hazard Analysis and provide the protection required. 

 
 
5.3  Mandatory Requirements 

It is a requirement on this project to have all employees wear: 
 

a. A Hard hat 
b. Safety glasses or safety eyewear appropriate to hazard exposure at all times (No 

sun-glasses unless (ANSI) approved 
c. Appropriate safety footwear (no tennis shoes or thongs) 

 
Personal protective equipment need not be worn in offices, lunchrooms, 
washrooms/change rooms or employee parking locations. 
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5.4  Standards 

American National Standards Institute (ANSI) standards will apply to PPE in the absence 
of other applicable local safety legislation. Where local safety legislation applies, those 
standards will take precedence. 
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CHAPTER SIX - CONTRACTOR SAFETY PROGRAM 
 
6.1  All Contractors agree to implement, administer and enforce their own Safety Programs and 

the MARMAT Safety Plan. 
 

All Contractor Health and Safety Programs shall meet, as a minimum: 
 

a. Bahamian/Local Government Requirements 
b. Hazardous Communication Requirements. (HAZ-COM) 
c. Local Fire Code 
d. Local Electrical Code 
e. Client's Safety Requirements 
f. MARMAT Safety Requirements 

 
 
6.2  Contractor Line Managers will be monitored for effective implementation of their own and 

the MARMAT safety programs. Those who fail to implement the programs will be issued a 
citation as indicated in the Enforcement Procedure (Chapter 2.2). Continued failure to 
implement the program will be cause for removal from site. 

 
 
6.3 Accident/Incident Reporting 
 

• An investigation will be conducted by Contractor Supervision for Near Miss 
incidents, accidents with injury or property or equipment damage. 

• The investigation report must be submitted to MARMAT within twenty-four (24) 
hours of the occurrence. Serious accidents will have a preliminary review within two 
hours of the occurrence and a formal review within forty-eight (48) hours. 

 
 
6.4       Near Miss Incident and Accident Statistic Reporting 

Each Contractor shall submit a report summarizing the following information to the 
MARMAT Area Superintendent: 

 
a. The Number of Employees On-Site each Day – Reported Daily 
b. The Total Employee Hours worked this Week and Total to Date – Reported Weekly 
c. The Number of First Aid Cases this Week and Total to Date 
d. The Number of Medical Aid Cases this Week and Total to Date 
e. The Number of Work Days Lost due to injury this Week and Total to Date 
f. The Number of Near Miss Incidents identified this Week and Total to Date 

 
6.5 Audits and Inspections 
 

• Contractor line managers are responsible to monitor their work areas on an on-
going basis to ensure compliance with Project Safety Plan Requirements. The 
Contractor’s employees will comply with all requirements set forth in their 
company’s Safety Program and the MARMAT Project Safety Plan. 
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• If non-compliance is observed, the Contractor Supervisor will be notified of the 
violation(s) and will immediately correct the unsafe acts and/or conditions. If 
corrective action is not taken to immediately abate a hazardous condition, a Safety 
and Health Violation Citation will be issued and all work in the area stopped until the 
hazard abatement is completed by others. Costs incurred for abatement of the 
hazard will be charged to the Contractor that created the hazard. 

 
 

6.6  Safety Orientation and Jobsite Rules 
 

• MARMAT requires that all project employees to have an on site safety orientation 
before they commence work on this site. If MARMAT can not perform the orientation 
then the contractors shall ensure that their on site personnel have received their 
orientation prior to releasing them to work in the field. Signed acknowledgement 
forms will be sent to the MARMAT Area Superintendent and Site Safety Manager. 

• A Job Hazard Analysis and Safe Plan of Action (see Chapter 3) will be conducted. It 
will be submitted for review by the MARMAT Area Superintendent and 
communicated by line managers to the workers doing the task before they start the 
work. 

 
 
6.7  Tailgate Safety Meetings 

 
• Tailgate Safety Meetings are to be held a minimum of once a week. Meeting 

minutes indicating the agenda and topics covered with attendance sign in sheets 
will be submitted to the MARMAT Area Superintendent by the end of the day 
following the meeting. Failure to provide meeting minutes may delay the next 
progress payment. 

 
 

6.8  Safety Representatives 
• All Contractors with a work force greater than 100 (One Hundred) Workers 

(including Subcontractors), shall provide a full time dedicated trained Safety 
Representative Professional. 

• All other Contractors will provide a competent worker delegated to be that 
Contractor’s Safety Representative. Based on each Contractor’s Performance and 
Safety Record MARMAT may require additional Safety Personnel at its discretion. 
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CHAPTER SEVEN - PROJECT SECURITY 
 
 
7.1  Arson/Fire Protection 

• Fire Protection will be in accordance with all Local Codes and Regulations. 
• Where portable fire extinguishers are provided, the following minimum guidelines 

are applicable: 
 

1. Access to fire fighting equipment will be maintained at all times. 
2. Fire fighting equipment will be conspicuously located and distinctly marked. 
3. Fire fighting equipment will be inspected monthly. 
4. Fire fighting equipment will be maintained in good operating condition. 
5. One minimum rated ABC fire extinguisher will be provided at every 

access/egress stairway, on each piece of equipment, each gauge box and in 
no case shall there be more than 150 feet between extinguishers on any floor 
of a building. 

6. At a minimum, one extinguisher will be posted at each stairway landing on 
each floor. 

7. Good housekeeping practices shall be maintained to reduce the risk of fire 
damage. 

8. Storage for flammable and combustible material only with approval of 
MARMAT Construction Manager. If approval is granted, storage will be 
outside in suitable, labeled containers.  Inside storage of flammable materials 
is prohibited; this includes inside containers, (C cans). 

9. Contractors are required to obtain a Hot Work Permit from MARMAT before 
commencing any Hot Work. A fire watch is to be posted during all 
welding/cutting operations.  The contractor creating the fire hazard will 
provide a fire extinguisher as required.  This watch is to remain for at least 30 
minutes after the welding/cutting operation is completed to assure that no fire 
begins due to residual effects of the operation. 

10. Fuel storage and filing operations are to be conducted with prudence and 
utilizing common sense and in accordance with NFPA or local regulations.  
Fuel equipment in the morning before engines is hot.  Shut equipment off 
prior to fueling. 

11. Smoking will not be permitted on the job site as room finishes are installed 
(smoking allowed in designated areas, absolutely no smoking of illegal 
substance(s)). 

12. Hot Work Permits – (Fire Extinguisher must be with workers where a Hot 
Permit Request has been filled out). 

 . 
  
7.2 Site Access 
 

• The site will be fenced with gates and pedestrian traffic channeled to the work area 
via secured walkways. Gates and doors leading to storage and work areas will be 
posted and locked after hours. 
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• All deliveries and entries must be scheduled through the MARMAT Superintendent 
or his designated representative. Traffic control (trained flag persons) must be 
provided by the contractor receiving the material where public safety may be 
compromised by delivery vehicles. 

• When entering and working on the site, employee identification badges must be 
worn where they may be seen (no one allowed on site with out security pass, which 
must be worn at ALL times.) 

• Workers returning to the site after regular work hours must be authorized by the 
MARMAT Area Superintendent and accompanied by a competent supervisor. 

• Security staff will be employed; personnel must be registered with security and have 
prior approval, in order to gain access to the site after the regular hours of work. 

 
7.3 Signage 

These signs will be used at the gated entrances: 
 

a. "Construction Site. Restricted Area" 
b. "Authorized Personnel Only" (With Approved Site Pass) 
c. "Hard Hat Area" 
d. "No Trespassing" 
e. "Safety Glasses Required at all times" 
f. "All visitors must report to the office" 
g. No Working on Site without Hard Hat and Work boots 
h. No Fire Arms 
i. No Illegal Drugs or Alcohol allowed on site 

 
Other signs will be posted as they are deemed necessary.  

 
 
7.4 Visitors 

All visitors must report to the security office and gain approval from MARMAT prior to going 
on site. Visitors must sign a MARMAT Visitor Agreement and present photo ID to the site 
security officer. 

 
 
7.5 Theft and Vandalism 
 

a. Thieves and vandals will be permanently removed from the site on the first offense. 
b. The proper authorities will be notified. 
c. Vehicles, tool boxes and lunch boxes are subject to search on the site                  (no 

exceptions). 
 
 
7.6  Lighting 

MARMAT will provide project lighting as required by code. MARMAT will provide access 
and egress lighting in the building and on the grounds. 

 
Contractors are responsible for their own task lighting. 
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7.7  Parking 
 

a. No parking will be provided, except for 1 vehicle per contractor unless authorized by 
the Construction Manager otherwise. MARMAT vehicle pass must be visible in the 
window of the vehicle. 

b. Authorized vehicles displaying a permit will be temporarily allowed on-site and are 
subject to search. 

c. Any unauthorized vehicles in the parking area or on the site will be subject to 
towing. 

d. Refer to the Orientation and job site rules for additional parking restrictions. 
 
 
7.8  Tool and Equipment Control 
 

a. Foremen are responsible for daily safety inspections and the storage of tools and 
equipment. 

b. Tools must be stored inside gang boxes or storage trailers when not in use. Tool 
storage containers will be locked after work hours. 

c. Fuel and maintenance supplies must be properly stored to prevent unauthorized 
use and protect against the possibility of a fire. Flammable materials must be stored 
outside the building. 

d. All job boxes and storage containers are subject to random search by MARMAT. 
e. Contractors are required to provide MARMAT with keys to all job boxes and storage 

containers. 
 
 
7.9  Identification Badges 
 

a. The project specifications require a badge identification system. 
b. Badges will be provided to Contractors by MARMAT for all employees working on 

the site. 
c. Employees will not be allowed on site without their badge. 
d. Badges must be kept visible at all times. 
e. Contractors are responsible to collect badges when they are no longer required. 
f. Lost ID badges are subject to a $100.00 replacement fee. 
 
 

7.10  Site Specific Security Service Protocol 
 

A. Security Gate Protocol 
1. All staff must be cleared first.   
2. Vehicles to be cleared first and then trucks i.e.: semis, concrete trucks etc. 
3. Note who does not have ID 
4. Construction Manager must be contacted if new staff do not have ID.   
5. Gate open at 7 am 
6. The security guard on duty will carry a MARMAT radio at all times. 

 
B. Protocol For Visitors 
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1. All visitor vehicles must have a parking pass and make sure to return pass 
upon leaving the site. 

2. Temporary ID must be returned at the end of the day 
3. Visitors must have a valid reason for visit to site 
4. The Contractor foreman is responsible for the security of all their crews’ tools. 

 
C. Security Protocol For Construction Tools and Material 

1. Delivery staff all require security clearance 
2. Power tools cannot be brought on the site until the Forman provides a list and 

identifies what has been approved 
3. The Foreman will provide a tool list for all his staff 

 
D. General Security Protocol 

1. General MARMAT Site Security 
2.  Check all vehicles before leaving the site 
3. No persons to pass though the site 
4. Construction Manager or his assigned representative will open all gates 
5. Security officer will question all people who come to site 
6. Traffic is not to block Ocean Club Estates entrance and roadway  
7. Truck gate stays locked unless a truck is leaving or entering the site 
8. A flagman will be implemented when necessary 
9. Everyone including visitors must have a hard hat if on construction site 
10. Office staff must have safety boots and hard hat to go on the site 
11. If any person acts in an uncontrollable manner,  the police will be called 
12. Forman are not allowed back on site after hours, unless prior approval has 

been granted by the Construction Manager.  Office staff may be on site at 
any time 

 
E. Other Security Guard Responsibilities and Restrictions 

1. Security change at 6:00 am and 6:00 pm 
2. Security to contact office by telephone or two way radios;  in the interest of 

security,  guards will be using code on radios 
3. Site workers are not to go into the site office, except for first aid notification. 
4. Security officers are not to go into the site office fridge 
5. Alarm to be set in site office while night officer is completing hourly patrols of 

the entire site and waterfront. 
6. No lunch lady on site until proper clearance has been established. 
7. Security guard will patrol site, including water front throughout their shift 
8. Night security guard will patrol all night 
9. If a staff is fired then take the ID tag from them and give it to the Construction 

Coordinator 
10. A current and up to date staff list is to be provided to the security officer every 

morning. All personnel entering will be checked off this list. Person’s names 
not appearing on the list will not be permitted to enter the site without prior 
approval of the Construction Manager. 
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CHAPTER EIGHT - EMERGENCY RESPONSE PLAN 
 
8.0  Emergency Response Plan 

The Emergency Response Plan outlines the specific responsibilities of MARMAT and 
Contractor line managers and employees and the steps to be taken for dealing with an 
emergency or crisis situation. 

 
• How to respond? 
• What to say? 
• Who to call? 
• What to do? 
• Where to go? 

 
It is expected that this emergency response plan will be familiar to all employees on the project. 
This plan shall be the topic of Tailgate Meetings, Employee Orientation, and Job Start-up 
Meetings. Specific emergency response pages will also be posted in applicable locations. Drills 
will be conducted from time to time, analyzed and the plan modified if necessary. 
 
First Aid and Medical Services 
Doctors Hospital will provide medical care for work related injuries occurring on this project. 
Doctors Hospital 
Collins Avenue & Shirley Street 
P.O. Box N 3018 
Non-emergency Medical Care – Dr. Ian Kelly – 322-8411 
Emergency Medical Care – Doctors Hospital – 322-8411 
Ambulance – Doctor’s Hospital – 322-4747 
 
This will be posted on the MARMAT and Contractor Bulletin boards with a map and driving 
directions. 
 
 
8.1  What to say? 

• While minimizing injuries and damage is the primary objective during an emergency, it 
must also be recognized that good corporate citizenship requires balancing cooperation 
with the media and sensitivity to family members of accident or crisis victims. 

 
The MARMAT Project Executive, Rick Spironello, is designated as the only spokesman who 
will represent MARMAT and Contractors on this project to the media. 
 

• Therefore, all media inquiries to other persons must be courteously declined and 
referred to the MARMAT spoke-person.  

 
8.2 Who to Call? 

 
• Call 911 and let the MARMAT Superintendent know what is going on. 
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8.3  What to do: 

 
• Witnesses to an accident should: 

 
a. Call for first aid, (on site nursing station) 
b. Call 911 (fire, police, ambulance) 
c. Meet the emergency responders at the gate and direct them to the appropriate 

area on-site. 
d. Tell the MARMAT Area Superintendent of the situation. 
e. Direct inquiries to the MARMAT Project Executive, Rick Spironello. 
 

  If approached by the media be courteous and firmly ask them to contact same. 
 
 
8.4  Where to go? 

 
• There is an Emergency Meeting Area shown on the Site Plan.  
• There, foreman will do a head count and report the results to their supervisors. The Site 

Plan also indicates access gates, traffic plans, emergency meeting areas, fire 
extinguisher locations, public telephones, first aid stations and other information key to 
managing an emergency on the job site. It will be distributed to Contractors and posted 
on the job site employee bulletin boards. 

• The Site Plan will be reviewed at employee orientations and with emergency response 
teams such as utility companies, ambulance, police, and fire departments. 

• MARMAT Team Member/Contractors and every employee on the project should be 
aware of the plan. 

 
 
8.5  Responsibilities 

Construction Manager/ Superintendents 
 
• The Construction Manager will inform all site supervisors of their responsibilities 

regarding the emergency response plan during the implementation of the Project Safety 
and Loss Prevention Program. 

• MARMAT will conduct Random emergency drills sufficient to demonstrate that site 
Supervisors and employees know what their responsibilities are during an emergency.  

• During an emergency, the Construction Manager, assumes leadership of the 
emergency response team and verifies that: 

 
a. The Emergency Response Plan is implemented. 
b. The MARMAT Project Executive is informed of the situation. 
c. The safety of all personnel is maintained by means of work stoppage, evacuation, 

accounting for site personnel, maintenance of site security, etc. 
d. Appropriate steps are taken to limit loss of damage to property or equipment and 

that corrective action, if applicable, is taken as soon as possible. 
e. Resumption of work is authorized when the emergency subsides. 
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f. After an emergency the Construction Manager may conduct or delegate persons 
responsible for investigating, reporting, and recommending future preventive action 
plans.          

 
Contractor Supervisors and Foremen 

 
• The Contractor supervisors and foremen must know their role in the emergency 

response plan and be prepared to assist the MARMAT Superintendent in the event of 
an emergency. The supervisors must be sure that all new or transferred employees to 
the project are  aware of the procedures to follow during emergencies. 

• Each Contractor Site Supervisor or a designated representative will provide a 
telephone number to the MARMAT Superintendent so they may be contacted after 
hours in case of    an emergency involving a hazardous condition, loss, or damage to 
the Contractor's work or equipment. 

• During an emergency, the foremen assist the Superintendents in the control of worker 
safety and site security. They will provide assurance to the Superintendent that all their 
personnel are accounted for. 

 
Workers 

• Workers are expected to participate in and follow emergency response procedures. 
Workers that fail to report to the Emergency Meeting Area for the head count will be 
dismissed from the site. 

 
Construction Manager 

• The Construction Manager shall confirm that the applicable Emergency Response Plan 
procedures are part of the Project Safety Plan. 

• He will verify through loss prevention audits that project personnel are aware of and can 
implement the emergency procedures. 

 
 
8.6  Emergency Evacuation 

• As work progresses, the means of warning the employees on the site to meet at the 
emergency meeting area for a head count will be adjusted to reflect conditions. 

• Personnel may be informed of an evacuation by means of: 
 

a. Word of mouth 
b. Radio contact 
c. Repeated crane horn or whistle 
d. Other Pre-arranged signal 

 
 

Upon Notification observe the following procedure: 
 

a. All radio communication, except that addressing the emergency, will cease. All work 
is to be stopped. 

b. All crane loads to be lowered, if possible. 
c. Equipment and energy sources to be shut down if applicable. 
d. All employees are to proceed to the nearest designated emergency meeting area. 
e. Employees report to their designated supervisor for a head count. 
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f. Site security measures are to be established at the scene of the emergency to keep 
nonessential people well back. 

g. Work is to resume only when authorized by the Construction Manager. 
8.7  Fire 

Be aware of the location of the fire extinguishers near your work station. 
If fire breaks out, we shall respond where applicable to the following: 

 
a. Evaluate the fire, can we control it with the equipment we have? 
b. Proceed to extinguish the fire, OR 
c. Issue a warning and then proceed with the emergency evacuation and report to your 

emergency meeting location. 
d. Follow the procedures in the Emergency Response Plan. 

 
When directed to evacuate a building under threat of fire, employees should observe the following 
points: 
 

a. Permanent elevators are not to be used. 
b. Lights are to be left on. Doors and windows should be closed but not locked. 
c. Employees should stay as low as possible and avoid inhaling smoke. 

 
 
8.8  Structural Collapse or Equipment Failure 

Should the situation arise where a structure has collapsed or equipment has been involved 
in an accident, the following general procedures should be followed: 

 
a. Assess the conditions before rendering aid. Do not risk further injury or death to aid 

victims engulfed in a trench or collapsed building. (No exception to this unless 
directed in writing to the Project Structural Engineer after accessing the situation) 

 
8.9 Bomb Threats and Acts of Terrorism 

 
a. Bomb squads will not necessarily go onto a construction site in search of a device. 

Orderly storage of materials and good house keeping will aid the regular occupants 
in the recognition of terrorist devices. Bomb squads will not recognize items that are 
out of place or unusual on the site. If a terrorist threat occurs, line managers and 
employees are not required to assist in the search of the premises. However, 
volunteers from each trade, familiar with their workstations, will be encouraged to 
assist in the search. 

 
Attempt to obtain the following information if there is a terrorist threat: 

 
a. When is the bomb/device going to explode? 
b. Where is the bomb/device right now? 
c. What kind of bomb/device is it? 
d. What does the bomb/device look like? 
e. Why has the bomb/device been placed on our site? 

 
Also, the following information should be recorded: 

 
a. Time of day 
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b. Date of call 
c. Exact words of person making threat 
d. Age (child or adult) and sex of the caller 
e. Speech patterns, accent 
f. Background noises 

 
The MARMAT Area Superintendent must be notified immediately. 
If a suspected bomb/device is received in the mail: 

 
a. The letter, envelope, or package is not to be handled. 
b.  The MARMAT Superintendent is to be notified. 
c. The MARMAT Superintendents will initiate the emergency response plan and 

evacuate. Preserve the evidence for law enforcement officials. 
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CHAPTER NINE – RECOMMENDATIONS FOR STORM HAZARD AWARENESS, AND 
PREPARATION 
 
9.0 Storm Hazard Awareness 

 
When warned by the Weather Forecast, the Construction Manager will designate an 
observer to monitor real time weather radar for the purpose of MARMAT internal 
information and decision making. It is the responsibility of all other trades to address issue 
as they deem prudent.  The MARMAT Storm Preparedness Team will be mobilized by the 
Construction Manager. 
 
The MARMAT Storm Preparedness Team is as follows: 
Construction Manager  -Guy Kellett 
Superintendents   -Rob Cachia 

           -David Miley 
      -Steve McCrone 

Contractor Foremen:  -Jonathan Cunningham  
Construction Coordinator  -Traci Brisby 
Administrative Assistant  -Latoya DeCosta 

 
Other appointees as required by the Construction Manager 

 
The MARMAT Damage Assessment Team is as follows: 
Construction Manager  -Guy Kellett 
Superintendents   -Rob Cachia 

          -David Miley 
      -Steve McCrone 

Contractor Foremen   -Jonathan Cunningham 
Construction Coordinator  -Traci Brisby 
Administrative Assistant  -Latoya DeCosta 

 
Other appointees as required by the Construction Manager 

 
 
9.1  Thunder Storms 

 
• Thunderstorms are almost a daily occurrence in the summer but may occur any time of 

the year. High winds and lightning are a certainty. 
 

a. It is recommended that each trade appoint personnel who will monitor the storm 
progress toward the vicinity of the site. 

b. It is recommended that trades will inform their workers to abandon scaffolding, form 
work, cranes and other areas where lightning may likely strike when the storm is 
approximately 5 miles from the site. It is recommended that trades involved in work 
where areas where lightning may likely strike prepare and implement a system for 
informing workers when they may return to work. 
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c. Daily clean-up and proper bundling and stabilization of stored material must be 
maintained to minimize the possibility of debris and materials becoming airborne. 

 
 
 
 
 
9.2  Tornado 

 
a. It is recommended that site personnel take refuge in the designated sheltering 

structure on the site. It is recommended that site personnel avoid window and door 
openings. SITE PERSONNEL SHOULD NOT SEEK SHELTER IN VEHICLES, 
CONEXES OR TRAILERS. 

b. It is recommended that operations of mobile cranes are to be suspended. It is 
recommended that booms should be laid down if time permits or the load line 
hooked to the structure at some low point. It is recommended that the equipment 
should be left and refuge taken in a shelter. 

c. If the site is hit by a tornado, the Damage Assessment Team members listed in the 
Hurricane Plan will survey the site for damage before authorization to return to work 
is given. The Construction Manager will determine how and who will initiate repairs 
before the general workforce returns to their stations. 

d. When returning to work stations, it is recommended that all personnel should 
proceed with caution and inform their supervisors of downed power lines, washed 
out scaffold mud sills, and other storm damage they may encounter. 

 
 
9.3  Hurricane Preparation and Reaction Plan 

 
• The MARMAT Construction Manager has authorized this hurricane response plan for 

the use of MARMAT. 
• The site will not be occupied during the storm if it is in the hurricane path. 
• Preparations will be made in time for personnel to prepare for the storm at their homes. 

 
 
9.4  Preparations 

 
• It is recommended that all trades ensure that the project office is outfitted with a 

portable, battery operated weather band radio and extra batteries. 
• It is recommended that all trades develop, maintain and distribute a list of emergency 

telephone numbers for employees and authorities. 
• It is required that each trade cooperates in the organization of the Damage Assessment 

Team. This team will be the first on the site to report to the MARMAT Construction 
Manager. 

• It is recommended that each trade prepare a system to inform employees of when to 
return to work. 

• It is required that each trade identifies and avoids long term material storage in areas 
prone to flooding. 
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• It is required that each trade  identify vulnerable work in progress and determine how to 
best protect it from damage whether by boarding up windows, sand bags, capping 
pipes, buried incomplete underground, etc. 

• It is recommended that each trade develop a list, procure and store supplies necessary 
for preparing for a hurricane. 

• It is required that all trades keep the project free from an accumulation of debris and 
scrap material that could become wind blown hazards. This will reduce the amount of 
time necessary to complete preparations on the job site in the event of a hurricane 
emergency. It is recommended that all trades ensure that fuel supplies, de-watering 
pumps and generators are adequate for repairs after the storm. 

• It is required that all trades be prepared to anchor or restrain everything that could blow 
away with netting for loose debris, banding and banding tools for lumber, form work, 
scaffold planks, etc. Look and see what will fly, then restrain it. 

• Be alert to job conditions that require advance attention or special material so as to 
reduce emergency preparation time. 

 
 
9.5  When a Hurricane Approaches 

 
• The MARMAT Construction Manager is the ultimate authority on site closure and/or 

evacuation; he is also the ultimate authority on site reopening. Each trade is 
responsible for their own workers, work and materials. All trades will be responsible for 
decisions to either continue or to cease work and/or leave the site prior to the 
Construction Manager’s overriding decision.  

• It is recommended that all trades check the supplies against their inventory list 
stockpiled at the beginning of the hurricane season. 

 
 
9.6  Housekeeping 

 
• It is required that all trades ensure that all loose scrap material is gathered up and 

disposed of in the dumpsters. 
 

The Structural Superintendents responsibilities: 
• It is required that all loose forming materials are neatly stacked and banded. 
• It is required that all materials, tools, tool sheds, gang boxes and small equipment that 

can be damaged by rising water are removed from excavations and low areas prone to 
flooding. 

 
The Site Work Superintendent responsibilities: 

• It is required that continuous berms are installed at excavations. 
• It is required to remove any non-essential barricades. 
• It is required to anchor essential barricades. 
• It is required to ensure that incomplete underground piping and storm drain systems are 

protected against the infiltration of sand and silt. 
• It is required to ensure that all equipment is relocated out of excavations. 
• It is required to lower mobile crane booms. 
• It is recommended to raise the hook, trolley in and allow tower cranes to weathervane. 
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• It is recommended to top off the fuel tanks of all equipment and ensure fill caps are 
properly secured. 

• It is recommended to ensure dewatering, standby, and diesel powered equipment is 
ready to operate. It is recommended to operate this equipment as conditions warrant. 

 
 
 
 

The Mechanical, Electrical, Fire, Plumbing and Elevator Superintendents responsibilities: 
• It is required to identify vulnerable material and work in progress and determine how to 

best protect it from the effects of flooding. 
• It is required to ensure that all meter pits are outfitted with sump pumps so as to prevent 

damage to electronic equipment from rising water. 
• It is recommended ensure that all electronic equipment in storage is protected from 

rising water. 
• It is required to ensure backup electrical generator power as required. 
• It is required to turn off the power and water to the office trailers. 

 
Site Office Personnel responsibilities: 

• It is recommended to ensure that critical project documents are protected from damage. 
It is recommended to move them to a permanent structure if necessary. 

• It is recommended to back up computer files. It is recommended to disconnect all 
computers and office equipment from the electrical outlets. It is recommended to move 
equipment to a safe structure as necessary. 

• It is recommended to be prepared to board up windows or put storm shutters in place.  
It is recommended to have strong bracing for outside doors. Stock sandbags for doors 
etc. 

• It is recommended to stock non-perishable foods that can be eaten without cooking or 
with little preparation. 

• It is recommended to be prepared to supply fuel tanks for de-watering pumps, portable 
generators and vehicles during the storm and remobilization after the storm. 

• It is required to be prepared to anchor or restrain or dismantle and band anything that 
might blow away. 

a Loose tools and lumber should be tied down or placed in storage containers. 
b Tie erected form work together to make it more resistive to high winds. 
c Scaffold planking is to be dismantled, bundled and banded. 
d Ensure that all office and storage trailers are tied sown securely. 
e Anchor portable toilets or have them picked up. 
f Procure netting adequate to cover dumpsters that could not be emptied. 

• It is recommended to review the system to inform employees of when they are to return 
to work 

• It is required to participate in the Damage Assessment Team as requested by the 
Construction Manager. This team should include infrastructure, electrical and 
mechanical Contractors and any others whose work is in the critical path for site 
remobilization. 

• Office personnel are to be evacuated to a safe location as directed by the Construction 
Manager. 
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9.7  After the Storm Is Over 

 
• Assemble the Damage Assessment Team.   The Damage Assessment Team will 

inspect the job site, identify and document the damage, prioritize repairs, complete Job 
Hazard Analysis and Safe Plans of Action, and then initiate repairs with a skeleton 
remobilization crew of skilled trades’ persons. 

• Class A hazards will have priority and must be abated before calling in the whole 
workforce to resume construction. Do not touch loose or dangling wires. Report such 
damages to the electrical Contractor, the utility company or police officers. 

• Stay clear of disaster areas where we may hamper first aid or rescue work. Be 
prepared to offer assistance with equipment 

• Stay alert as to prevent any fires. (Water pressure will be low). 
• Complete preparations for the return of the full workforce. 
• Implement the system to inform employees to return to work. 
• Be aware that we may need to care for some of our employees. Call the local RED 

CROSS and report persons needing assistance. 
 

Red Cross Bahamas Society - 323-7370 
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9.8 HURRICANE EMERGENCY PREPAREDNESS PROGRAM    Page      1 
 
Suggested Supplies 
 
 
Item Person 

Assigned 
Purchased Date Checked 

 
Water (bottled) 
 

    

Matches     

Sterno     

Candles 
 

    

Batteries for weather radio,  
Flashlights, Phones etc. 

    

Flashlights     

Emergency Lights     

Rain gear 
 

    

 
First aid kit 
 

    

Blankets 
 

    

Plywood and nails & 
hammer 

    

Netting-dumpster covers and 
Anchoring means 
 

    

Banding material, clips and banding 
tool(s) 
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9.8 HURRICANE EMERGENCY PREPAREDNESS PROGRAM    Page       2 
 
Suggested Supplies  
 
Item 
(continued) 

Person Assigned Purchased  Date Checked 
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The following is the Internal MARMAT Hurricane Preparedness Plan. Feel free to adopt this plan 
or create your own; a copy of the plan that you will be following is required to be submitted to 
MARMAT. The MARMAT Plan will take precedent. 
 
 
9.9  HURRICANE PREPAREDNESS PLAN 

The MARMAT Storm Preparedness Team shall ensure the following protocol: 
 

72-HOUR CHECKLIST 
 Confirm that all emergency contact information is current. 
 Verify that all erosion and sediment control devices in place and meet applicable 

standards. 
 Verify that all storage and office trailers are correctly tied down. 
 Confirm all pumps and generators are in working order. 
 Prioritize work plan to minimize any open excavations, loose formwork. 
 Schedule trash dumpsters to be emptied. 
 Ensure that the job site weather radio is working and has back up batteries. 
 Ensure there is sufficient supply of banding, clips, duct tape, tarps and sandbags as 

well as the manpower to accomplish preparations. 
 Ensure that there is sufficient room to lay crane booms down. 

 
 
9.10  HURRICANE PREPAREDNESS PLAN 
 

48-HOUR CHECKLIST 
 Review 72-hour checklist. 
 Notify owners of unsecured trailers and storage containers to anchor them or 

remove from them from the site. 
 Review all scaffolding. Remove, stack and band planks, secure scaffolding or take it 

down. Verify that all equipment is fueled and all storage cans topped off and 
secured to prevent contamination of soil or wetlands. 

 Begin banding loose materials. 
 Review site drainage patterns and relocate materials stored in sheet low lands. 
 Ensure all hazardous materials cannot contaminate water (hurricanes can produce 

20 – 30 inches of rain) and store materials high and dry. 
 Remove screening on fences, signs, etc. 
 Ensure there are enough computer disks to back up files. 

 
 
9.11  HURRICANE PREPAREDNESS PLAN 
 

24-HOUR CHECKLIST 
 Review 48-hour checklist. 
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 Document the status of the project with pictures and store them in a dry secure 
place. 

 Back-up all computer files on diskette and store them in a dry secure place, off site. 
 Secure all windows with plywood or tape and move all items vulnerable to water 

damage away from windows. 
 Lower crane booms. 
 Remove or anchor all trailers and storage containers that are not secured. 
 Remove all non-essential barricades. Sandbag or tie down essential barricades. 
 All incomplete piping is to be capped to prevent sand infiltration. 
 Tie down all materials and place weight of some sort (rebar, block etc) on items that 

can be physically moved. 
 Tie netting on all trash containers that are not empty. 
 Review stored materials for potential of wind blown rain damage. 
 Confirm the inventory all equipment in the office and in the field. 
 Take pictures of site conditions for insurance purposes. 

 
 
9.12  HURRICANE PREPAREDNESS PLAN 
 

12-HOUR CHECKLIST 
 Review 24-hour checklist. 
 Turn off power, water, gas, etc. at source. 
 Evacuate site. 
 Take pictures of any changes to site conditions for insurance purposes. 
 Only designated essential staff allowed on site during this period. 
 An evacuation order issued by the Construction Manager is mandatory. 
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INSERT SITE PLAN 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CHAPTER TEN -JOB SITE RULES AND SAFETY ORIENTATION 
 
10.0  GENERAL REQUIREMENTS 
 
10.1  INTRODUCTION 
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This safety orientation is based on Owner and OSHA requirements (CFR 29 1910 & 1926) 
for construction and the MARMAT Project Safety Plan. 

 
Planning Safe Production  
• MARMAT and Contractor supervisors and employees are responsible to identify and 

control hazards within their work area. 
• MARMAT and Contractor Supervisors have the responsibility to plan to safely control 

hazards and monitor workers for compliance with the plan. 
• Safe work procedures are planned with a Job Hazard Analysis that identifies task 

hazards. 
• A Safe Plan of Action includes procedures to control those hazards. 
• The Safe Plan of Action is communicated to the workers before they start the work. 
• Daily Pre-Job Safety Instruction is an opportunity for workers to participate and identify 

where the Safe Plan of Action could be changed. 
 

Safety Communication 
• A Tailgate Meeting will be held weekly. 
• Safety will be discussed at every weekly site coordination meeting. 
• Do not wait for a meeting to report a hazardous act or condition. 

 
 
10.2  PERSONAL RESPONSIBILITY AND DISCIPLINE 
 

SAFETY IS EVERYONE’S RESPONSIBILITY 
• OUR GOAL IS ZERO INCIDENTS! 
• IT IS EVERY PERSON’S RESPONSIBILITY TO ELIMINATE UNSAFE ACTS AND 

HAZARDOUS CONDITIONS OR REPORT THEM IMMEDIATELY TO A 
SUPERVISOR. 

 
 
10.3 SAFETY RULES  

MARMAT RESERVES THE RIGHT TO TERMINATE ANY EMPLOYEE FOR A SINGLE 
ENVIRONMENTAL OR SAFETY INFRACTION, WITH OR WITHOUT PRIOR 
NOTICE; AND IN NO EVENT SHALL ANY EMPLOYEE BE ALLOWED MORE THAN THE 
GUIDELINES PROVIDED IN THIS SECTION. 

 
You will be sent home for a day the first time you violate one of the rules marked with an 
asterisk. (*); Termination with double asterisk (**). 

 
*  Failure to replace handrails, barriers, covers or protective devices, including 

safety signs. 
*  Failure to use fall protection when subject to a six-foot or greater fall. 
*  Failure to follow confined space & lockout/tag out procedures. 
*  Failure to properly slope or shore an excavation or trench and/or entering an 

improperly sloped or shored excavation or trench. 
**  Possession of illegal substance/drugs 
**  Threat of violence 
**  Gambling on site 
**  Theft 
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**  Vandalism 
**  Fighting 
**  First offence showing positive drug/alcohol use 

 
 

Further Job Site Regulations 
It is a violation of MARMAT job site rules: 
• To possess or be under the influence of illegal drugs or alcohol or operate dangerous 

equipment while using prescription drugs which impair coordination or judgment. 
• To fail to rectify or notify a supervisor of hazardous situation(s). 
• To fail to comply with recognized industry practices. 
• To engage in dangerous horseplay. 
• To possess firearms and/or other weapons. 
• To fail to use personal protective equipment. 
• To be insubordinate. 
• To fail to use the sanitary facilities provided 
• To use entertainment-type radios and/or personal “walkman.” Headsets/Players. 
• Use of cell phones when operating equipment 
• To tamper with fire equipment. 
• To fail to establish limited access zones where falling materials may land or to walk into 

established limited access zones. 
• To operate a crane or forklift without a signalman which results in a “blind lift.” 
• To operate equipment with inoperative or missing safety guards. 

 
In addition: 
• You must display your identification badge at all times. 
• Construction personnel are not allowed in guest areas. 
• No foul, offensive or excessively loud language shall be allowed. 
• Clothing with language or material, which would be considered objectionable under 

local community standards, will not be permitted. 
• No pets are permitted on site. 
• Friends and family members are not allowed on the site without a visitor pass and an 

escort. 
• Employees and trade contractors will obey posted speed limits. 
• All vehicles must stay on designated roadways and alleys en route to the site. 
• Parking will be in the assigned area only. 
• No personal vehicles may be left overnight. 
• Washing of and maintenance of vehicles will only be allowed in the staging area. 
• All debris will be placed into trash containers on a daily basis. 
• Only materials that are to be used to construct this project may be stored on this site. 
• All concrete mixing and washout areas are limited to areas that will be paved. 
• The grading on the site must be maintained and be reasonably free of ruts, pits and trip 

hazards. 
• Stay out of wetlands. 
• Protect the silt fence around the site from damage that would reduce its effectiveness. 
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10.4  DISCIPLINE  
Any person on the site who knowingly commits unsafe acts or create unsafe conditions, 
disregards the safety policy or is a repeated safety or health offender will be permanently 
removed from the site or discharged. 

 
For most safety violations, there is progressive discipline. 

 
1. First time offense: verbal warning 
2. Second time offense: written citation 
3. Third time offense: removal from site or termination. 
4. Immediate termination for other noted offences. 

 
 
MARMAT RESERVES THE RIGHT TO TERMINATE ANY EMPLOYEE FOR A SINGLE 
ENVIRONMENTAL OR SAFETY INFRACTION, WITH OR WITHOUT PRIOR 
NOTICE; AND IN NO EVENT SHALL ANY EMPLOYEE BE ALLOWED MORE THAN THE 
GUIDELINES PROVIDED IN THIS SECTION. 
 
 
10.5 REQUIREMENTS FOR PRE-JOB SAFETY INSTRUCTION 
 

Pre-Job Safety Instruction is a way for you, the worker to participate in safety planning. 
Before starting work every day or before starting a new task, ask yourself these questions: 

 
1. Is the area safe to work in? 
2. Will the activities of other crews interfere with safe operations? 
3. Has a job hazard analysis been completed and do workers understand their work 

assignments? 
4. Have the proper tools and equipment been provided? 
5. Are tools and equipment in safe operating condition? 
6. Has proper personal protection equipment been provided? 
7. Is the crew knowledgeable on how to properly use all the personal protective 

equipment? 
8. Can the crew communicate effectively with each other or are there restrictions due 

to high noise, restricted vision or language barriers? 
9. If chemical products or compounds are being used, is the crew aware of the 

hazards and safety controls required to safely complete work assignments? 
10. Is the crew aware that the Pre-Job Safety Instruction is there to assist them in 

getting the job done properly? 
11. Have workers been encouraged to make suggestions to assist in completing job 

assignments safely? 
12. Has the crew been advised to report any unsafe acts or unsafe conditions to their 

supervisors? 
 
 
10.6  GENERAL SITE RULES 
 
10.7 HOUSEKEEPING 

• A clean site is a safe productive site. MARMAT will provide a dumpster. You will clean 
your work area and put your trash into it on a daily basis. 
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• Clean-up notices will be issued to contractors who fail to keep their work area clean. 
 
 
10.8 STAIRWAYS AND EXITS 

• Keep aisles and stairways clear of stored material and debris so that they function as 
access and escape routes in case of emergency. 

• MARMAT will locate exit signs and temporary lights as necessary at exit corridors and 
stairs. 

• Fire extinguishers will be located, in compliance with OSHA 1926.150, at stair landings 
on each floor and on the exterior of MARMAT gang boxes. Report any discharge of a 
fire extinguisher to your supervisor or MARMAT Superintendent. 

 
 
10.9 PERSONAL PROTECTION EQUIPMENT 

• Hard hats, safety glasses, over-the-ankle boots, long pants and shirts with a 4” 
minimum sleeve length will be the standard on this site. 

• Other special personal protection equipment may be required due to exposure to 
hazards such as falls (1926.501), dusts, mists, fumes (1926.103 and1910.134), noise 
(1926.0101) or work over water (1926.106). 

• Refer to the Safe Plan of Action developed for the task. 
• Refer to the MSDS for the material used. 

 
 
10.10 MATERIAL HANDLING 

Practice safe lifting techniques. 
• Plan your lift 
• Get close to the material 
• Squat and lift with your legs 
• Don’t twist your body 

 
 
10.11 SPACE LIMITATIONS 

• Space is limited. Make arrangements with the site superintendent at least 24 hours 
before material delivery to ensure space is available. 

• Store material in a neat, stable manner. 
• A plan has been developed to effectively utilize available on site lay down space. Stay 

within the boundary of your area. 
 
 
10.12 MSD SHEETS 

• Each contractor will provide MSD sheets in a notebook with an index and tabs to the 
individual products or equivalent that functions to locate the MSDS for any material 
quickly. 

• These MSDS books are in the PBWL Field Office 
• Anyone on site may have access to the information. Ask for it. 
• MSDS are available to be viewed on line. 11.4.4.3 Clean Up 
• You must be prepared to clean up any material that you bring onto the site. 
• You will be asked for a written clean-up plan if the material is hazardous. 
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• A project specific clean up program will be spelled out with bidding instructions. 
 
 
10.13  SURFACE PROTECTION 

• Be prepared to protect finished surfaces below, adjacent or above your work. 
• Respect the work of others.11.4.4.5Dust Control (1910.134) 
• Dust control will be the responsibility of the generator of the dust. 
• Dry power blowers are not permitted except in form work with reinforcing bars in place. 
• Administrative and engineered controls will be applied, tested and fail to meet P.E.L. 

per 1910.134 (d) (1) (iii) before personal respirators are used. 
• No dry cutting of asphalt, concrete products, tile or any silica generating material will be 

allowed. 
• Do not shake cement/mortar bags in the air 
• Use the designated tire wash off area before driving from the site. 
• Site dust control will be defined as part of instructions to bidders. 

 
 
10.14 ACCIDENTS AND NEAR MISSES 

• Near miss investigations are to be made of events that could have resulted in accidents 
or damage to property. 

• Reports of all accidents that result in damage to property or injury to people will be 
given to the MARMAT superintendent. 

• These incidents should be discussed at Pre Job Safety Instruction and tailgate safety 
meetings. 

• Drug tests will be required for all personnel involved in an accident, not just the injured 
party. 

 
 
10.15 GROUND FAULT PROTECTION (1926.404 (b) (1)) 

• All temporary electrical outlets will be equipped with ground fault protection. 
• If the permanent power in the structure is used, GFCI pigtails will be used. 
• Any cords, or cords to equipment missing a ground prong will be cut for the user’s 

protection. (This does not apply to double insulated equipment.) 
 
 
10.16 SAFETY LIGHTING (1926.56 & Table D-3) 

• Lighting will be provided for the safe escape and entry of the building. �Contractors will 
provide their own task lighting. 

 
 
10.17 SCAFFOLDING (1926.450-454) 

• There are training requirements to meet before you use a scaffold for your work. 
• A copy of the agenda of the tailgate meeting where your crew discussed the hazards 

involved with the scaffold on this site must be on file with MARMAT Superintendent. 
• If you erect or use scaffolding on the site there must be a competent person for your 

crew 
• A limited access area must be established during erection, dismantling, and alterations 

to avoid dropping objects on personnel. 
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• Daily inspection is required prior to working on any scaffolding. Documentation of 
inspection must be kept available for review. 

• Refer to OSHA Scaffold Regulations (1926.450-454). 
 
 
10.18 LADDERS (1926.1050) 

• OSHA requires Stair and Ladder Annual Training. 
• Ladders will be used for their designed intent and load. 
• Stepladders will be opened up, not leaned on walls. 
• All ladders will be tied off where feasible. 
• Inspect and tag damaged ladders. They must be immediately removed from the project 

or destroyed. 
 
 
10.19 WELDING AND HOT WORK (1926.0350-354) 

• As finishes progress, the MARMAT Area Superintendent will require hot work permits 
before using a torch or arc welder. 

 
10.20 FIRE EXTINGUISHERS 

• A designated fire extinguisher – separate from those located around the site by 
MARMAT – must be available to the welder and/or persons on fire watch & be supplied 
by contractor performing the work. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
OUR GOAL IS ZERO INCIDENTS 
 
10.21 JOBSITE ORIENTATION ACKNOWLEDGEMENT 
 
 First Aid Equipment locations:  First Aid Trailer, (located between site trailer and  
      washroom)  
 Names of First Aid personnel 1.  Name: Traci Brisby   Company; MARMAT 
      2.______________________________________ 
      3.______________________________________ 
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 Site Bulletin Board 
 Safety Bulletins 
 Emergency Contacts 
 Safety Plan 
 Material Safety Data Sheets 
 Job Specific Personal Safety Clothing Requirements 
 Hard Hats 
 Safety Glasses 
 Footwear 
 Hearing Protection 
 Face Shields 
 Other (specify) _________________ _______________ 
 MARMAT AM/FM Radio Policy 
 Building Owner Rules and Regulations 
 Hot work permits (are / are not) required. 
 100% tie off if exposed to 6’ fall or more 
 Scaffolding over 30’ engineered 
 Special Hazards 
 Falls 
 Scaffolds 
 Ladders 
 Struck By 
 Re-emphasize Importance of “Site Safety Rules” Handbook 
 All workers are encouraged to actively promote safety by identifying and correcting 
 unsafe conditions and acts 
 I agree that I have explained all aspects of the project safety work rules and agree with 
 action if I fail to comply. 
 
No work is so important that it cannot be done safely 
Company:_________________________________________ 
Facilitator Signature:_________________ Worker’s Signature: ________________________ 
Print: _____________________________                         Print: ________________________ 
Date: ___________________                              Date:________________ 
 
 
 
 
 
 
 
11 EMERGENCY TELEPHONE NUMBERS 
  

EMERGENCY RESPONSE TELEPHONE LISTING 
 
DEPARTMENT 
 

REPRESENTATIVE 
 

TELEPHONE 
 

Fire  
 

Dispatch 911 

Police Dispatch  911 
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Ambulance 
 

Dispatch  911 

Doctor 
 

Doctors Hospital 
Shirley Street & Collins Avenue 
 

322-8411 
302-4600 
 

MARMAT Construction Manager 
 

Guy Kellett 242.424.3855 

Hazardous Material 
Disposal: 
 

  

Poison Control Center 
 

  

Bahamas Electricity 
Corporation (BEC) 
 

 323-5561/4 
 

Utilities – Water & Sewage  325-0505 
325-4505 ( 24 hrs ) 
 

BATELCO ( TEL.) Repairs 914 ( 24 hrs ) 
 

 352-732-1225 
 

MARMAT CONSTRUCTION COMPANY
PRESIDENT 
 

Rick Spironello 242.363.1284Office
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THE WORKPLACE HAZARDOUS MATERIALS INFORMATION SYSTEMS 

(WHMIS) 



 

Material Safety Data Sheet
 

Catalog Number: 153562
Revision date: 26-Apr-2006
 

1. IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND  COMPANY INFORMATION
 

Catalog Number: 153562
 

Product name: (-)-SCOPOLAMINE METHYL BROMIDE
 

Supplier: 
MP Biomedicals, LLC 
29525 Fountain Parkway 
Solon, OH  44139 
tel: 440-337-1200
 

Emergency telephone number: CHEMTREC: 1-800-424-9300 (1-703-527-3887)
 

2. COMPOSITION/INFORMATION ON INGREDIENTS
 

 

Components CAS Number Weight % ACGIH Exposure Limits: OSHA Exposure Limits:
(-)-SCOPOLAMINE METHYL 
BROMIDE

155-41-9 90 - 100% None None

  

3. HAZARDS IDENTIFICATION
 

EMERGENCY OVERVIEW: Harmful by inhalation, in contact with skin and if swallowed., Very toxic by intravenous and 
intramuscular routes.
 

Category of Danger:
Harmful 
 

Principle routes of  exposure: Skin
Inhalation: Harmful by inhalation.
Ingestion: Harmful if swallowed.
Skin contact: Harmful in contact with skin.
Eye contact: Avoid contact with eyes
 

Statements of hazard HARMFUL IF SWALLOWED.  MAY BE HARMFUL IF ABSORBED THROUGH SKIN OR 
INHALED.
VERY TOXIC BY INTRAVENOUS AND INTRAMUSCULAR ROUTES.
Statement of Spill or Leak - ANSI Label Eliminate all ignition sources. Absorb and/or contain spill with inert materials 
(e.g., sand, vermiculite).  Then place in appropriate container.  For large spills, use water spray to disperse vapors, flush 
spill area.  Prevent runoff from entering waterways or sewers.
 

4. FIRST AID MEASURES
 

General advice: In the case of accident or if you feel unwell, seek medical advice immediately (show the label where 
possible).
Inhalation: Move to fresh air.  Call a physician immediately.
Skin contact: Rinse immediately with plenty of water and seek medical advice

Product name: (-)-SCOPOLAMINE METHYL 
BROMIDE
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Ingestion: Do not induce vomiting without medical advice.
Eye contact: In the case of contact with eyes, rinse immediately with plenty of water and seek medical advice.
Protection of first-aiders: No information available
Medical conditions aggravated by exposure: None known
 

5. FIRE FIGHTING MEASURES
 

Suitable extinguishing media: Use dry chemical, CO2, water spray or "alcohol" foam
Specific hazards: Burning produces irritant fumes.
Unusual hazards: None known
Special protective equipment for firefighters: As in any fire, wear self-contained breathing apparatus 

pressure-demand, MSHA/NIOSH (approved or equivalent) 
and full protective gear

Specific methods: Water mist may be used to cool closed containers.
Flash point: Not determined
Autoignition temperature: Not determined
NFPA rating:

 NFPA Health: 1
 NFPA Flammability: 1
 NFPA Reactivity: 0
 

6. ACCIDENTAL RELEASE MEASURES
 

Personal precautions: Use personal protective equipment.
Environmental precautions: Prevent product from entering drains.
Methods for cleaning up: Sweep up and shovel into suitable containers for disposal.
 

7. HANDLING AND STORAGE
 

Storage:

 ROOM TEMPERATURE
 

Handling: Use only in area provided with appropriate exhaust 
ventilation.

Safe handling advice: Wear personal protective equipment.
Incompatible products: Oxidising and spontaneously flammable products
 

8. EXPOSURE CONTROLS / PERSONAL PROTECTION
 

Engineering measures: Ensure adequate ventilation.
PERSONAL PROTECTIVE EQUIPMENT 
Respiratory protection: Breathing apparatus only if aerosol or dust is formed.
Hand protection: Pvc or other plastic material gloves
Skin and body protection: Usual safety precautions while handling the product will provide adequate protection against 
this potential effect.
Eye protection: Safety glasses with side-shields
Hygiene measures: Handle in accordance with good industrial hygiene and safety practice.
 

 

9. PHYSICAL AND CHEMICAL PROPERTIES
 

Physical state: Powder
Formula: C18H24NO4•Br

Product name: (-)-SCOPOLAMINE METHYL 
BROMIDE
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Molecular weight: 398.3
Melting point/range: No data available at this time.
Boiling point/range: No Data available at this time.
Density: No data available
Vapor pressure: No data available
Evaporation rate: No data available
Vapor density: No data available
Solubility (in water): No data available
Flash point: Not determined
Autoignition temperature: Not determined
 

10. STABILITY AND REACTIVITY
 

Stability: Stable under recommended storage conditions.
Polymerization: None under normal processing.
Hazardous decomposition products: Nitrogen oxides (NOx)/ammonia/CN- , Bromine 
Materials to avoid: Strong oxidising agents
Conditions to avoid: Exposure to air or moisture over prolonged periods.
 

11. TOXICOLOGICAL INFORMATION
 

Product Information 
Acute toxicity 
Components RTECS Number: Selected LD50s and LC50s
(-)-SCOPOLAMINE METHYL 
BROMIDE

YM3675000 Oral LD50 Rat : 3400 mg/kg
Oral LD50 Mouse : 619 mg/kg

 
Chronic toxicity: Chronic exposure may cause nausea and vomiting, higher exposure causes 

unconsciousness.
Local effects: Symptoms of overexposure may be headache, dizziness, tiredness, nausea and 

vomiting.
Specific effects: May include moderate to severe erythema (redness) and moderate edema (raised 

skin), nausea, vomiting, headache.
Primary irritation: No data is available on the product itself.
Carcinogenic effects: No data is available on the product itself.
Mutagenic effects: Substances which cause concern for man owing to possible mutagenic effects but for 

which the available information is not adequate for making a satisfactory 
assessment.

Reproductive toxicity: Experiments have shown reproductive toxicity effects on laboratory animals.
 

12. ECOLOGICAL INFORMATION
 

Mobility: No data available
Bioaccumulation: No data available
Ecotoxicity effects: No data available
Aquatic toxicity: May cause long-term adverse effects in the aquatic 

environment.
 

Components U.S. DOT - Appendix B - 
Marine Pollutan

U.S. DOT - Appendix B - 
Severe Marine Pollutants

United Kingdom - The Red 
List:

(-)-SCOPOLAMINE METHYL 
BROMIDE

Not Listed Not Listed Not Listed
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Components Germany VCI  (WGK) World Health Organization 
(WHO) - Drinking Water

Ecotoxicity - Fish Species 
Data

(-)-SCOPOLAMINE METHYL 
BROMIDE

3 Not Listed Not Listed

 
Components Ecotoxicity - Freshwater 

Algae Data
Ecotoxicity - Microtox Data Ecotoxicity - Water Flea 

Data
(-)-SCOPOLAMINE METHYL 
BROMIDE

Not Listed Not Listed Not Listed

 
Components EPA - ATSDR Priority List EPA - HPV Challenge 

Program Chemical List
California - Priority Toxic 
Pollutants 

(-)-SCOPOLAMINE METHYL 
BROMIDE

Not Listed Not Listed Not Listed

 
Components California - Priority Toxic Pollutants California - Priority Toxic Pollutants 
(-)-SCOPOLAMINE METHYL 
BROMIDE

Not Listed Not Listed

  

13. DISPOSAL CONSIDERATIONS
 

Waste from residues / unused products: Waste disposal must be in accordance with appropriate 
Federal, State, and local regulations. This product, if 
unaltered by use, may be disposed of by treatment at a 
permitted facility or as advised by your local hazardous 
waste regulatory authority.  Residue from fires extinguished 
with this material may be hazardous. 

Contaminated packaging: Do not re-use empty containers
 

14. TRANSPORT INFORMATION
 

 UN/Id No: Not regulated
 

DOT:

 Proper shipping name: Not Regulated
 

 

Components U.S. DOT - Appendix A Table 1 - Reportable Quantities
(-)-SCOPOLAMINE METHYL 
BROMIDE

Not Listed

 
 

TDG (Canada):

 WHMIS hazard class: Non-controlled
 

IMDG/IMO

 

 IMDG - Hazard Classifications Not Applicable
 

Components U.S. DOT - Appendix B - Marine Pollutan U.S. DOT - Appendix B - Severe Marine 
Pollutants

(-)-SCOPOLAMINE METHYL 
BROMIDE

Not Listed Not Listed
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IMO-labels:

 

15. REGULATORY INFORMATION
 

International Inventories 
 

 

U.S. regulations: 
Components California Proposition 65 

-
Massachusetts Right to 
Know List:

New Jersey Right to 
Know List:

Pennsylvania Right to Know 
List:

(-)-SCOPOLAMINE METHYL 
BROMIDE

Not Listed Not Listed Not Listed Not Listed

 
Components Florida substance List: Rhode Island Right to 

Know List:
Illinois - Toxic Air 
Contaminants

Connecticut - Hazardous Air 
Pollutants 

(-)-SCOPOLAMINE METHYL 
BROMIDE

Not Listed Not Listed Not Listed Not Listed

 
Components SARA 313 Emission 

reporting/Toxic Release 
of Chemicals

CERCLA/SARA - Section 
302 Extremely Haz

NTP: IARC:

(-)-SCOPOLAMINE METHYL 
BROMIDE

Not Listed Not Listed None None

 
SARA 313 Notification: The above is your notification as to the SARA 313 listing for this product(s) pursuant 

to Section 313 of Title III of the Superfund Ammendments and Reauthorization Act of 
1986 and 40 CFR Part 372. 

 If you are unsure if you are subject to the reporting requirements of Section 313, or 
need more information, please call the EPA Emergency Planning and Community 
Right-To-Know Information Hotline: (800) 535-0202 or (202) 479-2499 (in 
Washington, DC or Alaska).

 

State Notification: The above information is your notice as to the Right-to-Know listings of the stated 
product(s).  Individual states will list chemicals for a variety of reasons including, but 
not limited to, the compounds toxicity; carcinogenic, tumorigenic and/or reproductive 
hazards; and the compounds environmental impact if accidentally released.

 

16. OTHER INFORMATION
 

Prepared by: Health & Safety
Disclaimer: The information and recommendations contained herein are based upon tests believed to be reliable.  
However, MP Biomedicals does not guarantee the accuracy or completeness NOR SHALL ANY OF THIS 
INFORMATION CONSTITUTE A WARRANTY, WHETHER EXPRESSED OR IMPLIED, AS TO THE SAFETY OF THE 
GOODS, THE MERCHANTABILITY OF THE GOODS, OR THE FITNESS OF THE GOODS FOR A PARTICULAR 
PURPOSE.  Adjustment to conform to actual conditions of usage maybe required. MP Biomedicals assumes no 
responsibility for results obtained or for incidental or consequential damages, including lost profits arising from the use of 
these data.  No warranty against infringement of any patent, copyright or trademark is made or implied.

End of Safety Data Sheet 

C18H24NO4.Br

Inventory - United States TSCA - Sect. 8(b)

Australia (AICS): Present

Present

EU EINECS List - 205-844-5; C18H24NO4.Br

Components
(-)-SCOPOLAMINE METHYL BROMIDE

Canada DSL Inventory List - Not Listed

Catalog Number: 153562 Product name: (-)-SCOPOLAMINE METHYL 
BROMIDE
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1.0 Introduction  
The generation of waste is a critical issue for small islands, like New Providence. At 
present, the Government of The Bahamas’ Department of Environmental Health 
Services (DEHS) is responsible for regulating the disposal of solid waste generated on 
the island and throughout the country. DEHS utilizes a site on Harrold Road to receive 
all waste materials generated on the island. The facilities at Harrold Road also have 
provisions for the receipt of certain hazardous materials. While there are several 
private waste collection facilities on the island, the Department of Environmental 
Health Service provides a free private residence collection service. Albany will not be 
utilizing this service, but will contract a private company to remove and dispose of all 
waste from the development during construction, operation and decommissioning of 
this project. 
 
It is expected that the waste stream of the development will change as the project 
matures. During the construction phase, the waste stream will be consistent with 
material generated from construction and development materials such as wood, steel 
and plastics. It is not expected that any hazardous material will be generated which 
would be beyond those associated with construction such as paints, oils and mild 
acids.  
 
After completion of the development, the waste generation would be more consistent 
with those of residential and commercial establishments, such as food, greenery 
clippings, furniture, packaging and cleaning solvents.  
 
2.0 Albany Development Policy Statement  
The owners and management team of the Albany development commit to adhere to 
the waste minimization policy statement as given below: 
 
Albany commits to minimizing waste generated during the construction and operation 
of its development as well as any decommissioning activities that may be necessary. 
Waste minimization strategies to be employed will include source reduction, recycling, 
treatment and disposal. Every effort will be made to prioritize activities that will 
enable source reduction and recycling to foster environmental stewardship amongst 
the management and staff of Albany as well as the wider community and to minimize 
the negative impacts from waste generated by this development. This Waste 
Minimization Plan sets specific goals for the development as well as a review process 
and communication strategy for staff and the general public.  
 
3.0 Scope and Objective  
3.1 Scope 

The Waste Minimization Plan (WMP) will address all waste generated during the 
construction phase of the development and address the waste generated after the 
construction is completed and the development is operational. The plan will focus on 
residential waste, waste from the marina and the golf course and all other communally 
utilized areas. The plan will identify waste minimization methodologies which could 
be implemented by the development in keeping with the options available on island. It 



SEV Consulting Group                                                                                                   4 
 

should be noted that the WMP will be revised every three years in keeping with 
changing technologies and local regulations.  
 
3.2 Objectives 

The overall objective of the Albany WMP is to reduce all waste from the development 
by a minimum of 40% by the end of 2010.  Other objectives identified are as follows: 
 
General: 
 Progressively change product formulations and replace toxic raw materials with 

non-toxic raw materials whenever appropriate.  
 Capture and reuse waste and by-products when feasible.  
 Fully identify all waste streams and continue to strive for a percentage reduction in 

all recurring hazardous waste streams annually. 
 Continue to achieve significant reductions, working toward the ultimate goal of 

zero solid and liquid waste through reduction and/or reuse programs. 
 Continue evaluating and developing the most reliable means of measuring 

reductions. 
 Develop waste minimization as a core value of every staff member and as a part of 

all normal work activities. 
 Establish contracts with recycling companies that recycle non-hazardous wastes.   
 Continue to review replacement products that eliminate and/or reduce hazardous 

waste. 
 Continue to review products to lower the facilities emission levels.  
 Achieve compliance through pollution prevention opportunities resulting from 

analysis of hazardous material use, waste generated, air emissions, or water 
pollution data and technology or process improvements.  

 Collect and recycle where possible used oil, ballast, fluorescent lamps, scrap 
metal, and batteries.  

 
Construction Phase: 
 Recycle raw material and finished goods scraps.  
 Use low volatile organic compound (VOC) containing surface coating materials.  
 Use surface coatings that do not contain heavy metals.  
 Consider dry processes versus chemical intensive processes.  
 Design to use less. Evaluate the design to see if there are ways to increase the                                                          

efficiency of materials used. 
 Every effort will be made to minimize waste by procuring engineered systems that 

reduce the amount of cutting and therefore the amount of waste.  
 Use standard dimensions for lumber and drywall 
 Buy only as much material as is needed to get the job done. 
 Salvage and reuse items and material that are in good condition such as doors, 

cabinets, and equipment. 
 Make subcontractors responsible for their own waste. Include waste reduction in 

subcontract specifications. 
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 Use alternative materials, such as engineered wood products, which can be ordered 
to the specifications required. 

 Encourage subcontractors and employees to reuse and recycle. Discuss waste 
handling requirements before beginning a project and ask for their suggestions 
about more efficient methods or materials. 

 All non-CCA treated lumber and landscaping debris will be stockpiled in the 
landscaping coordination area and chipped for use as mulch. 

 Any treated lumber (typically green in appearance) that may be leftover from 
marina construction, will be stockpiled for haulage to a designated landfill. 

 Small amounts of non-treated lumber, if deemed unsuitable for mulching, may be 
burned in-situ. 

 
Operation Phase:  
 Utilize fluorescent bulbs and other types of energy-efficient light bulbs.  
 Whenever possible, return drums to chemical suppliers. 
 Establish a common stock inventory of frequently used chemicals to reduce the 

number of chemical storage locations and the amount of virgin chemicals sent off-
site.  

 Find alternate use opportunities for surplus chemicals.  
 Use shelf life testing to extend the useful life of expired chemicals.  
 Minimize buying chemical and hazardous materials.  
 Reduce wood, cardboard, and paper purchased and used for packaging; explore 

innovative packing methods where possible.  
 
 4.0 Waste Minimization Team  
The individuals identified for the waste minimization team will change based on the 
phase of the development. 
 
4.1 Construction 

Waste generated during construction will be different from that generated during 
operation. The Construction Waste Minimization Team charged with ensuring that the 
objectives of the plan are implemented will include: 
 Senior Project Manager - provides leadership, direction and support to foster an 

environment for waste minimization; conducts annual review of the waste 
minimization program.  

 Environmental Project Manager - implements the waste minimization plan, 
documents and measures waste minimization activities, and provides training for 
management and employees. Provides regulatory and technical guidance to team. 
Address environmental and safety related activities to reduce the use of natural 
resources and minimize waste. 

 Construction Manager – provides insight into practicality of changing processes 
and chemicals  

 Operations Manager – provides resources (funding and personnel) as required to 
successfully implement waste minimization projects.  
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 Engineering Staff - provides the technical knowledge and equipment to support 
waste minimization efforts; provides sound predictive and preventative 
maintenance programs to assure equipment integrity.  

 Purchasing Staff – provides insight into how purchases of materials and equipment 
can be controlled.  

 
During the implementation of the plan, should the need arise to expand the list of 
individuals involved at this stage of the development such changes will be made. 
 
4.2 Operation  

The Operation Waste Minimization Team charged with ensuring that the objectives of 
the plan are implemented will include: 
 Senior Project Manager - provides leadership, direction and support to foster an 

environment for waste minimization; conducts annual review of the waste 
minimization program.  

 Environmental Project Manager – implements the waste minimization plan, 
documents and measures waste minimization activities, and provides training for 
management and employees. Provides regulatory and technical guidance to team. 
Address environmental and safety related activities to reduce the use of natural 
resources and minimize waste. 

 Operations Manager – provides resources (funding and personnel) as required to 
successfully implement waste minimization projects.  

 Frontline Operators – provides insight into practicality of changing processes and 
chemicals  

 Engineering Staff - provides the technical knowledge and equipment to support 
waste minimization efforts; provides sound predictive and preventative 
maintenance programs to assure equipment integrity.  

 Purchasing Staff – provides insight into how purchases of materials and equipment 
can be controlled.  

 
Name  Marmat Ltd. Staffing Section     Contact Information   

Senior Project Manager  Phase 1 Mr. Bruce Rogers  
Office  242.341.9100 
Cell 242.424.3855 
brogers@mamatglobal.com 

Environmental Manager 

 

Phase 1 Ms. Traci Brisby 
Office 242.341.3108 
Cell 242.424.3958 
tebrisby@marmatglobal.com 

Construction Manager 

 

Phase 1 Mr. Guy Kellett 
Office 242.341.3108 
Cell 242.424.3855 
jrkellett@marmatglobal.com 

Operations Manager 

 

Phase 1 Mr. David Miley 
Office 242.341.3108 
Cell 242.424.5043 
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Engineering Staff 

 

Phase 1 Mr. Ricardo Spironello P. Eng. 
Office 242.341.3108 

Purchasing Staff 

 

Phase 1 Mr. Anthony Johnson 
Office 242.341.3108 
Cell 242.341.424.5042 
ajohnson@marmatglobal.com 

Frontline Operators 

Project Manager 

Phase 1 Mr. Mark Spironello  
Office 242.341.3108 
Cell 242.424.9258 

 

Should the need arise, Albany will also consider the practicality of the formulation of 
various working groups to address the following: 
  
• Water Conservation – This working group would focus on reducing the volume of 

water used and industrial wastewater generated by development processes.  
 

• Materials and Processes – This working group would evaluate the possible impact 
of new production equipment, processes, and chemicals on both product and 
environmental health and safety.  

 
These matters can also be addressed by the Environmental Project Manager 
 
5.0 Waste Stream Assessments  
During the development of the EMP, an initial waste stream assessment was 
completed and is given below as a summary of expected waste streams generated 
during construction and operation phases of the Albany project. The table also 
includes proposed waste minimization methodologies to be employed.  

Table 5 – 1 Waste impact summary 

SOURCE ESTIMATED 
AMOUNT 

PHASE DISPOSAL 
METHOD 

IMPACT 

Land clearing 
generating 
vegetative 
debris 

Approximately 
425 acres. 

Initial 
construction. 

Retained on 
site and 
mulched for 
landscape use 
or composting. 

Temporary and 
insignificant as 
mulch will benefit 
landscaping plans. 

Miscellaneous 
construction 
debris 

Not known. During 
construction. 

Transported to 
landfill. 

No on-site impact. 
One-time impact on 
landfill. 

Hazardous 
materials 
(fuel, 
miscellaneous 

Not known. During 
construction 
and operation 
for 

Storage in 
secure, 
concrete lined 
building in golf 

Not known - spill 
measures will be 
incorporated into 
Environmental 
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chemicals, 
paints etc. 

maintenance 
needs. 

course 
maintenance 
area.  

Management Plan. 

Dredge spoil Approximately 
500,000 cubic 
yards. 

During 
construction. 

Following 
settlement and 
drying, will be 
used on-site as 
fill material. 

Minor and 
temporary - some 
salt leaching may 
result to adjacent 
areas and surficial 
groundwater 
supplies. 

Domestic 
waste 

To be determined. Operation. Transported 
off-site to 
designated 
landfill. 

Permanent increase 
in quantity 
attributable to 
project.  No 
additional land 
impacted. 

 

In order to ensure that the 40% reduction of waste is achieved by 2010, a waste 
assessment will be conducted periodically during the course of the project’s 
development and implementation. After the Construction Waste Minimization Team is 
formed, one of its first jobs will be to conduct a waste stream assessment during the 
first month of construction. The waste stream assessment will identify the wastes 
generated, the source of each waste, and what can be done to eliminate the wastes. The 
ultimate goal will be to reduce each waste stream to the minimum quantity technically 
feasible and economically practical. The assessment should involve participation by as 
many employees as possible. Employee involvement has been found to be 
instrumental in pointing out areas not previously considered. Feedback from 
employees can be collected through written submissions/surveys or through direct 
employee interviews/dialogue.  
 
A thorough assessment will include conducting the following steps for each waste 
stream:  
1. Waste identification:  

 Identify the source (process that generated the waste).  
 Categorize by type (solid, hazardous, etc.).  
 Determine its toxicity, if any.  
 Determine the method of disposal.  
 Calculate the quantity generated every year.  

Waste identification will include an analysis of emissions for the calendar year to 
identify the top drivers. For each of these sources, the team should evaluate 
alternatives for reducing these emissions including product substitution and more 
efficient utilization of the product. Waste identification will also include an analysis of 
hazardous waste generated during the calendar year to identify the largest waste 
streams. The Environmental Manager will lead these latter two analyses. 
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2. Cost allocation: 
This includes identifying waste management costs for each waste, factoring in 
liability, transportation, record keeping, personnel, pollution control, energy expenses, 
disposal, compliance, and oversight cost to the extent feasible; describing how 
departments are held accountable for the waste they generate; and comparing waste 
management costs with costs of potential reduction and recycling techniques 
applicable to each waste. An example of how to determine the cost allocation of the 
waste is the following:  

 Calculate the total disposal cost of each waste including storage, permit 
applications, transportation, tipping fees, etc., on a pound or gallon basis per 
year.  

 Calculate the total pounds or gallons of finished product per year.  
 Calculate the ratio of finished product to pound or gallon of each waste.  

 
3. Minimization of potential determination: 
This takes into account whether changes can be made easily and whether the changes 
may have a significant impact on the amount of waste. Factors that may affect whether 
a change is possible or whether it should be considered include:  

 Customer requirements 
 Injury or illness rates  
 Capabilities of suppliers (e.g. whether ordering a smaller quantity would cost 

just as much as ordering a larger quantity of chemical)  
The determination can be a qualitative analysis (such as, high, medium, low) or an 
objective analysis with a numerical scale established.  
 
All assessments will be documented as reports to be submitted to BEST and DEHS as 
they are generated. 
 
To further inform subsequent waste stream assessment exercises, all waste leaving the 
site will be documented via forms each contactor must complete. These forms are in 
Annex 1 and require identification of the material being removed, where it is 
deposited and quantification of the material type where possible (weight, type, 
quantity)  
 
6.0 Ranking/Prioritization of Waste Streams  
After an assessment is completed for the waste generated by the project during 
construction and operation, a ranking and prioritization of the waste streams will be 
undertaken. Inputs and outputs of each phase will be identified and the potential 
environmental impacts associated with each will be determined. Four criteria will be 
used to determine significance of environmental impacts. The scores for the aspects 
are used as a basis for determining significant environmental concerns and the 
initiation of new processes or methodologies for waste minimization.  
 
A. Severity of the Impact. This is a measure of the magnitude of the impact the event 
has on the environment. Severity is measured by such factors as toxicity to humans, 
the negative effect on flora and fauna, impact on wildlife habitat, the reduction of 
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natural resources, contamination of water and air, the potential for reversible versus 
irreversible environmental damage, and short-term versus long-term recovery of the 
environment. Other factors such as noise, heat, odour, vehicular traffic and visuals are 
also used to determine severity. Severity is given a numerical rating of 1 for low 
impact, 3 for medium impact and 5 for high impact. It is believed that severity of 
impact is the best indicator of significance; hence higher numerical weighting are used 
for this criteria.  

 1. Low Impact (score 1) - There is little or no impact on the environment.  
 2. Medium Impact (score 3) - There is impact on the environment that falls within 
regulatory guidelines. The impact is considered short-term and reversible.  

 3. High Impact (score 5) – There is high and lasting impact on the environment.  
 
B. Probability of an Occurrence/Impact. This is a measure of the likelihood that an 
impact will occur. In the case of an abnormal operating condition, this probability is 
measured after a release has occurred. Probability was given a numerical rating of 1 
for low probability, 2 for medium probability and 3 for high probability. Probability 
was considered to be lower if operational controls were in place and higher is there 
were no operational controls. Consideration will also be given of past events to help 
determine probability (i.e. has there ever been an environmental incident in the past?).  
1. Low Impact (1) - Operational controls are in place if feasible and/or necessary.  
2. Medium Impact (2) – Operational controls are in place, however, these controls 
may not totally mitigate or eliminate the impact.  
3. High Impact (3) – No operational controls are in place.  
 

      C. Frequency of the Activity/Aspect. This is a measure of how often the activity or the 
aspect occurs relative to our operation and processes. Frequency is given a numerical 
rating of 1 for low frequency, 2 for medium frequency, and 3 for high frequency. This 
is believed to be a good indicator of significance because generally, the greater the 
activity, the greater the potential for environmental impact and the greater the impact.  
 

      D. Interested Parties. The views and/or concerns of all interested parties will be 
considered important in the determination of aspects for significance. Interested 
parties include any individual or group (including employees or government agencies) 
concerned with or affected by Albany’s environmental performance. Interested parties 
were given numerical rating of 0 for No and 2 for Yes.  
 
Documentation of ranking and prioritization of waste streams will be considered a part 
of the waste stream assessment report to be forwarded to BEST and DEHS when 
generated. 
 
7.0 Identification, Evaluation and Selection of Options  
After the waste streams have been ranked in order of priority, the Team will identify, 
evaluate and select the technically and economically most feasible options for 
reducing the highest priority wastes. This will be accomplished through the following 
steps: 
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1. Identification of available waste minimization options – this will involve 
identifying options within the waste minimization hierarchy (i.e. source reduction, 
recycling, treatment and disposal). This step also involves estimating costs for 
investment and implementation of each option. 

2. Evaluation and selection of options for identified waste streams based on Waste 
Minimization Policy and practicality. 

 
Examples of waste minimization options that may be employed include: 
  • Wood Recycling - Reusable wood pallets are kept on-site and used until they are 

no longer functional. Such a program will yield beneficial environmental results 
(i.e., saving landfill space) Materials that could be captured by a wood recycling 
program include broken pallets, scrap pieces of wood, and sawdust. The material 
can also be sent off-site and made into mulch or compost. 

• Marina waste minimization - Eliminate activities that generate hazardous waste (e.g., 
by discontinuing certain services, or sub-contracting them out to off-site companies). 
• Paints/Solvents - Have painting done by off-site contractors. If painting must be done 
on-site, use as little paint as possible to get the job done. Look into non-hazardous 
solvents for cleaning up. Reuse solvents by settling out the paint solids, or recycle 
them in an on-site solvent recycling still. 

 
Once information is generated regarding the selection of options for the minimization of 
waste from the development, the results of the assessment, prepared by the 
Environmental Manager with input from the Team, will be submitted to senior project 
management for approval. Implementation of selected options will require the 
development of schedules, which include: conceptual design, equipment needs, capital 
costs, tasks, personnel assignments, training needs, dates, points of contact, and outcome 
objectives for each option.  

 
Documentation of identification, evaluation and selection of waste minimization 
options will be considered a part of the waste stream assessment report to be 
forwarded to BEST and DEHS when generated.  
 
8.0 Waste Stream Minimization Targets  
As stated previously, the overall objective of the Albany WMP is to reduce all waste 
from the development by a minimum of 40% by the end of 2010. Through waste 
stream assessment exercises that will occur throughout the life of the project, the 
Team will set performance targets and develop an implementation schedule for each 
waste once the best option is selected for each identified waste stream. The targets will 
be specific with a short timeline. The targets will be based on reducing weight of 
waste and saving money. The selected option will also reduce toxicity and volume of 
waste.  
 
The following are several examples of targets:  

 To eliminate from the waste stream all yard waste going to the landfill 
 To achieve a 20% solid waste reduction by 2008 
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9.0 Measuring Results and Evaluating Progress  
After the WMP has been implemented for 4 months, it will be evaluated on how well 
the selected options have actually reduced waste. To evaluate performance, each 
Waste Management Team will establish a procedure for measuring results and 
evaluating progress towards technical and economic targets as set by the Team and 
approved by senior management. Progress will be reported on a quarterly basis during 
the construction phase and biannually during the operation phase, outlining wastes 
generated, eliminated, reduced, recycled, treated and disposed of. The Environmental 
Manager will be responsible for generation of these quarterly reports; if progress is not 
being made satisfactorily to attain targets, the Environmental Manager, in consultation 
with the Waste Minimization Team and with senior management approval, can make 
adjustments or conduct additional assessments. Quarterly reports will be given to 
senior management, DEHS and BEST during the construction phase and biannual 
reports will be provided to them during the operation phase.  
 
The Environmental Manager will keep records of the type and amount of wastes 
generated through use of the following tools: 
 Monthly records review. These records include waste generation sheets, and 

waste logs (including accounting reports, and other records available); 
 End of the year records review. These records include annual waste 

inventories, accounting reports, and any other records available that provide 
additional information; 

 Project meetings. Waste generation activities are analyzed during these project 
meetings; and 

 An analysis and quantification of progress made relative to each performance 
target established and each reduction technique to be implemented.  

 
10.0 WMP Review Cycle  
The Plan will be revised at least once every three years. Additionally, the 
Environmental Manager will review the WMP on a regular basis as outlined in section 
9.0. 
 
Revision of the WMP will involve the Waste Minimization Team and other in-house 
resources, as necessary. However, whenever it is deemed necessary, outside expertise 
and resources will be employed to assist the Team with periodic assessments on a 
case-by-case basis.  
 
Further, the Environmental Manager in conjunction with senior management will 
conduct department level accountability reviews for environmental performance. Site 
managers will periodically review processes and operating practices to identify new 
wastes and waste minimization opportunities. These reviews will be used to revise the 
Plan to include new waste streams/processes and new strategies/targets. The makeup 
of the Team may need to change to reflect the changes in the Plan. The Team will 
continue evaluating and developing the most reliable means of measuring reductions 
and evaluating the Plan. As a part of the review process, employees will be recognized 
for ideas that significantly reduce the generation of wastes, discharges and releases.  
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Albany Project Overview 

 
The Albany development, located on the south western end of New Providence, covers 

approximately 570 acres. The project consists of the following components: 

400 Residential units 

14 5-acre lots 

90-slip Marina (accommodating mega-yachts of over 100’ in length) 

Marina village (shops and restaurants) 

100 Marina apartments 

18-hole golf course 

Fitness centre 

Beach club 

Equestrian centre 

Historical site (Fisherman’s Hut) 

Natural habitat 

Green space 

Roads 

Other Infrastructure 

 

Project components and their approximate acreage are outlined in the table below: 

 

Project Component Acres % of 

total 

Details 

Golf Course 215.0 37.5% 18 Holes 

Clubhouse Facilities 7.9 1.3% 2 (Beach Club and Golf Club) 

Marina 16.3 2.8% +/-100 Slips 

Marina Village 9.3 1.6% 20,000 sq. ft. Retail/Commercial 

Equestrian Center 76.3 13.3% Approximately fourteen 5 acre lots, stables, 

riding loop and ancillary facilities 
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Residential / Commercial /  

Common (including 

greenspace) 

211.9 37% +/- 400 (Mixed single family lots, apartments, 

cottages, commercial, storage and common 

areas) 

Conservation Areas  35.5 6.2% Natural preserve (excluding golf course 

buffers) 

Table 1 – Acreage of project components 

 

The construction and operation of these various components will have an impact on the 

environment. Some impacts will be positive and some will be negative. 

 

In the planning of the project, the developers were required to conduct an Environmental 

Impact Assessment (EIA) to determine what the environmental impacts of the project 

were and also to determine, in consultation with the Government and relevant experts, 

how to minimized or eliminate the negative impacts. The manual for how these negative 

impacts are going to minimized or eliminated during construction and operation are 

outlined in the project’s Environmental Management Plan (EMP). 

 

 

Environmental Management Plan (WMP) Overview 

The Environmental Management Plan (EMP) provides guidelines and information to 

construction staff and project managers to enable them to adhere to the environmental 

goals of the Albany project as set by the developers in consultation with the Government.  

It serves as a reference and training manual, containing all pertinent environmental 

information about the site and the project along with Best Management Practices (BMP) 

designed to minimize and eliminate negative environmental impacts.  The EMP is based 

on information presented in the Environmental Impact Assessment (EIA) as well as 

industry wide best management guidelines.  

  

In general terms the EMP: 

Describes the site and the planned activities and identifies environmental risks associated 

with these activities. 
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Lists specific environmental requirements relating to the site as set by Government 

agencies.  

Provides clear directions on how environmental risks are to be managed and how any 

other requirements will be complied with. 

Clearly indicates who is responsible for ensuring that environmental risks are managed 

and that any requirements are met.  

 

The EMP is not a static document. It’s a working document that changes during the life 

of a project.  

 

The EMP for Albany aims to ensure that:  

All environmental safeguards are carried out correctly. 

Site activities are well managed. 

Adverse impacts to the environment are minimized. 

The biodiversity of the site is conserved or enhanced. 

The project complies with all relevant legislation. 

The project is monitored for environmental impact. 
  

The EMP specifies the following: 

Construction erosion and sediment control 

Beach enhancement, renourishment and monitoring 

Groundwater monitoring 

Marina management 

Natural habitat preservation (terrestrial and marine) 

Landscaping and golf course management 

Dredging and turbidity monitoring and control 

Noise and odour control 

Hazardous material management 

Waste management and minimization (inclusive of hazardous waste) 

Emergency response 

Preservation of archaeological artifacts 
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Education efforts 

 

 

WHMIS Protocols 
 
WHMIS or Workplace Hazardous Materials Information System is a system designed 

and utilized across Canada to give employers and workers information about hazardous 

materials used in the workplace. Under WHMIS, there are three ways in which 

information on hazardous materials is to be provided: 

labels on the containers of hazardous materials;  

material safety data sheets to supplement the label with detailed hazard and precautionary 

information; and  

worker education programs.  

The supplier of the hazardous material provides the labels and material safety data sheets 

to the employer. The employer passes the information on to the worker and provides 

education programs. 

Established in 1988, WHMIS was developed (and continues to evolve) through a well-

established consensus process in partnership between Canada's federal, provincial and 

territorial (F/P/T) governments, as well as with individuals representative of Canadian 

industry (i.e., suppliers and employers) and organized labour. 

WHMIS is analogous to the American Hazard Communication Standard (HCS) 

administered by the U.S. Occupational Health and Safety Administration. After the HCS, 

Canada's was the 2nd such national workplace hazard communication system for 

industrial/commercial chemicals established in the world. 

The hazard communication elements of WHMIS include appropriate labelling of 

controlled products and hazardous material, as well as comprehensive Material Safety 

Data Sheets (MSDS) and worker education and training programs. 

 

Why was WHMIS developed? 

The purpose of WHMIS is to give all workers a uniform and appropriate quantity and 

quality of information about hazardous materials used in the workplace. 
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Many workers are exposed to hazardous materials on the job. In the past, information 

about these materials has often been incomplete, inconsistent or not available at all. This 

means that employers and workers were often unaware of the hazards of a material in the 

workplace, and of the necessary handling precautions. This lack of awareness can cause 

serious occupational illness and injury. 

By setting standards for the type and amount of information to be given to the users of 

hazardous materials, it is expected that accidents and diseases caused by hazardous 

materials in the workplace will be reduced. 

Who developed WHMIS? 

WHMIS was developed jointly by labour, industry and federal, provincial and territorial 

governments in Canada. 

 

What is a controlled product? 

Under WHMIS, hazardous materials are referred to as controlled products. A controlled 

product is any product that can be included in any of the following 6 classes:  

Class A Compressed Gas  

Class B Flammable and Combustible Material  

Class C Oxidizing Material  

Class D Poisonous and Infectious Material  

Class E Corrosive Material  

Class F Dangerously Reactive Material  

Two of the classes, Class B and Class D, are subdivided as follows: 

Class B Flammable and Combustible Material  

Division 1 Flammable Gases  

Division 2 Flammable Liquids  

Division 3 Combustible Liquids  

Division 4 Flammable Solids  

Division 5 Flammable Aerosols  

Division 6 Reactive Flammable Materials 

Class D Poisonous and Infectious Material  
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Division 1 Material Causing Immediate and Serious Toxic Effects  

Subdivision A Very Toxic Material  

Subdivision B Toxic Material 

Division 2 Materials Causing Other Toxic Effects  

Subdivision A Very Toxic Material  

Subdivision B Toxic Material 

Division 3 Biohazardous Infectious Material 

WHMIS Classes and Hazard Symbols 

Class A 

 
Compressed 

Gas 

 

Class B 

 
Flammable 

and 

Combustible 

Material 

 

 

Class C 

 
Oxidizing 

Material 

 

Class D 

 
1. Materials 

Causing 

Immediate 

and Serious 

Toxic Effects 

 

Class D 
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Class E 

 
 2. Materials 

Causing 

Other 

Serious Toxic 

Effects 

Corrosive Material 

Class F 

 

Class D 

 

Dangerously 

Reactive 

Material 

3. Biohazardous 

Infectious 

Materials 

 

Employer Duties under WHMIS 

An employer in charge of a worksite has 3 duties: 

to ensure that controlled products are labelled or identified;  

to obtain material safety data sheets for controlled products; and  

to educate workers.  

 

Worker Rights under WHMIS 

WHMIS gives workers the right to know about the hazardous materials they are exposed 

to on the job. This includes the right to review labels and MSDS, and to receive 

instruction and training.  

 

Worker Duties under WHMIS 

Duties of the worker include: 
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to report to the employer any violation of WHMIS protocols; and 

to inform the employer if the worker does not have the proper information on a controlled 

product. For example, the worker would report the absence of an MSDS for a new 

product, or the fact that a label had become illegible. 

 

WHMIS and Construction Projects 

There are differences between construction projects and other workplaces that affect the 

division of employer responsibilities. Specifically, a construction project may be a multi-

employer site. The constructor is an employer, but so is every contractor or sub-

contractor associated with a building trade, such as the employer of the electricians, and 

the employer of the painters. 

This section is intended to clarify the responsibilities of the constructor, who is the 

"employer" with respect to the whole project, and the responsibilities of the contractor or 

sub-contractor who employs a group of tradespeople who may be on site for only part of 

the duration of the entire project. 

What are the responsibilities of the contractor or sub-contractor on a construction 

project? 

To ensure that any controlled product brought on site by the contractor or sub-contractor 

is labelled.  

To maintain and make available to workers, MSDS for controlled products brought on 

site by the contractor or sub-contractor.  

To give the constructor copies of all MSDS for controlled products brought on site by the 

contractor or sub-contractor.  

To train their own workers about WHMIS, and about the controlled products that they 

use on site.  

To inform other contractors, sub-contractors and workers who may be affected by the 

controlled products that the contractor or sub-contractor brings on site.  

To inform the constructor of WHMIS-related conflicts among contractors or sub-

contractors on the project.  

 

What are the responsibilities of the constructor? 
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To ensure that all controlled products on the project are labelled.  

To maintain and make available to workers, copies of all MSDS received from 

contractors and subcontractors at the project.  

To train own workers about WHMIS and about the controlled products that the 

constructor brings on site.  

To resolve any WHMIS-related conflicts among contractors and sub-contractors on site.  

 

The Supplier Label 

What is a label? 

A label can be any mark, sign, device, stamp, seal, sticker, ticket, tag or wrapper. 

 

What information is the supplier required to put on a label? 

There are 7 items of information that the supplier must put on the label of a controlled 

product: 

 

The name of the product, which can be any one of the chemical name, common name, 

generic name or trade name.  

If the name of the product is a trade secret, the supplier can use a code name or code 

number to identify the product. 

The name of the supplier.  

A reference to a material safety data sheet, which is a statement alerting the user of the 

controlled product that more information is available. Examples include:  

See Material Safety Data Sheet, or  

Consult Material Safety Data Sheet.  

Hazard symbol(s) as shown above.  

Each WHMIS class has a corresponding hazard symbol, except for Class D, which has 3 

hazard symbols, 1 for each of its Divisions.  

In general, the label should include a hazard symbol for each WHMIS class that the 

controlled product falls into. There is one exception to this general rule, namely, when a 

controlled product falls into both Divisions 1 and 2 of Class D, only the hazard symbol 

for Division 1 is required on the label. 
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Risk phrases, which are short statements describing the hazardous properties of a 

controlled product. Examples of risk phrases include:  

rapidly absorbed through skin,  

eye irritant,  

causes severe burns,  

explosive when dry,  

reacts violently with water.  

The exact wording of the risk phrases is up to the supplier. 

Precautionary measures, which are short statements describing the precautions to be 

taken when handling a controlled product. Examples of precautionary measures include:  

wear face protection,  

avoid prolonged contact with skin,  

store away from heat,  

when using, do not smoke, or  

keep container dry.  

The exact wording of the precautionary measures is up to the supplier. 

First aid measures, which are short statements describing the immediate steps to be 

taken, either by the victim or by co-workers, when an accident with a controlled product 

has occurred. The statements should be specific to the product. First aid measures do not 

include additional steps to be taken only by a medical professional.  

 

 

Understanding Material Safety Data Sheets (MSDS) 

 

What is a material safety data sheet? 

A material safety data sheet (MSDS) is a technical document that summarizes the health 

and safety information available about a controlled product. It supplements the warning 

information on the label. 

 

A MSDS provides: 
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Information on the potential hazards, how to protect against them, and steps to take in an 

emergency  

Occupational Exposure Limits (OELs) and Permissible Exposure Limits (PELs)  

Handling, storage, transportation, spills, and disposal advice  

Regulatory information such as OSHA classification and labeling  

Occupational exposure limits (OELs) are intended to set the airborne concentrations of 

substances to which workers can be exposed, on a daily basis without significant risk of 

material adverse effects. OELs are normally set for an 8 hour day and are expressed as an 

8-hour time-weighted average. In many cases, a short-term (15-minute) exposure limit is 

also established. Occupational exposure limits can be called by different names such as: 

threshold limit values (TLV); permissible exposure limits (PEL) and short-term exposure 

limit (STEL) in the United States; and indicative and binding limit values (ILV) in the 

European Union. 

OELs for the majority of hydrocarbon and oxygenated solvents are set between 10 and 

500 parts per million (ppm) depending on the individual substance's volatility and 

toxicity. Where solvents are used in combinations, additional precautions may be 

appropriate. 

IMPORTANT! 

A supplier MSDS is not intended to provide all the information needed for the safe use of 

a product. The way a controlled product is used, and consequently the hazard to the 

worker, can vary from location to location. The supplier is not expected to anticipate 

every required protective measure for every workplace to which the product is sold. The 

employer, through the worker education program, is expected to tailor the supplier's 

information to the conditions in the employer's workplace. 

 

What information is required on a supplier MSDS? 

A supplier MSDS must have at least 9 sections with the following headings: 

Product Information to identify the product, the supplier/manufacturer, and to describe 

the use of the product.  

Hazardous Ingredients to provide information on the name, concentration and toxicity 

of each hazardous ingredient of a controlled product.  
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Physical Data which means information that describes the physical properties of the 

product, such as whether the product is a solid, liquid or gas.  

Fire or Explosion Hazard which includes information on how likely the product is to 

ignite or explode under various conditions.  

Reactivity Data to provide information on the chemical stability of the product, and how 

likely it is to react with other chemicals.  

Toxicological Properties to provide information on how the product enters the body and 

what its short- and long-term health effects are.  

Preventive Measures to provide information on the measures to protect worker health 

and safety during the transportation, storage, use and disposal of the product, as well as 

emergency procedures.  

First Aid Measures to provide information for the safe evacuation and immediate 

treatment of anyone overexposed to a controlled product.  

Preparation Information which means the name and phone number of the person or 

group who prepared the MSDS, and the date of preparation.  

Within these 9 sections, about 60 specific items of information must be included, if 

available to the supplier and applicable to the controlled product. The list below shows 

the 9 sections of the supplier MSDS and the specific information required in each section. 

WHMIS (Workplace Hazardous Materials Information System) MSDS 

Information items listed by Category/Section 

Product Information  

Product identifier  

Product use  

Manufacturer's name, street address, city, province, postal code and emergency telephone 

number  

Supplier identifier and the supplier's street address, city, province, postal code and 

emergency telephone number  

Product identification number (PIN)  

Hazardous Ingredients  

Information required by subparagraphs 13(a)(i) to (iv) or paragraph 14(a) of the 

Hazardous Products Act  
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CAS number  

LD50 (species and route)  

LC50 (species and route)  

Physical Data  

Physical state (gas, liquid or solid)  

Odour and appearance  

Odour threshold  

Vapour pressure  

Vapour density  

Evaporation rate  

Boiling point  

Freezing point  

pH  

Specific gravity  

Coefficient of water/oil distribution  

Fire or Explosion Hazard  

Conditions of flammability  

Means of extinction  

Flashpoint and method of determination  

Upper flammable limit (% by volume)  

Lower flammable limit (% by volume)  

Auto-ignition temperature  

Hazardous combustion products  

Explosion data-sensitivity to mechanical impact  

Explosion data-sensitivity to static discharge  

Reactivity Data  

Conditions under which the product is chemically unstable  

Name of any substance or class of substance with which the product is incompatible  

Conditions of reactivity  

Hazardous decomposition products  

Toxicological Properties  
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Route of entry, including skin contact, skin absorption, eye contact, inhalation and 

ingestion  

Effect of acute exposure to product  

Effect of chronic exposure to product  

Exposure limits  

Irritancy of product  

Sensitization to product  

Carcinogenicity  

Teratogenicity  

Reproductive toxicity  

Mutagenicity  

Name of toxicologically synergistic products  

Preventive Measures  

Personal protective equipment to be used  

Specific engineering controls to be used  

Procedures to be followed in case of leak or spill  

Waste disposal  

Handling procedures and equipment  

Storage requirements  

Special shipping information  

First Aid Measures  

Specific first aid measures  

Preparation Information  

Name and phone number of group, department or party responsible for preparation of 

MSDS  

Date of preparation  

Employer Compliance Checklist for WHMIS 

There are many tasks facing the employer who is trying to comply with WHMIS. The 

following checklist will help the employer to identify these tasks. The list contains 

questions that can be answered either "yes" or "no". A question answered with a "no" 
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may identify an area requiring attention. Please note that not all questions may be 

relevant to all employers. 

 

General 

Do you know which materials in your workplace are controlled products?  

Have you evaluated all biological and chemical agents produced in-house for your own 

use to see which ones are controlled products?  

Have you written out this evaluation and made a copy available to workers and the joint 

health and safety committee, if any, or a worker representative?  

Labelling and Identification 

Do all containers of controlled products received from a supplier have a supplier label?  

Do all containers of controlled products produced for internal use have workplace labels?  

Do you have workplace labels on controlled products that have been decanted from the 

original supplier container into another container?  

Have you applied either a supplier or a workplace label to the containers of controlled 

products received as bulk shipments?  

Have you posted a placard with workplace label information for any controlled product 

not in a container?  

Have you identified all controlled products (except intermediates) that are in pipes, 

process or reaction vessels, tank cars, etc.?  

Is all hazardous waste that is generated and stored on site identified?  

MSDS 

Do you have supplier MSDS on file for all controlled products received from a supplier?  

Have you made MSDS for all controlled products that you produce for internal use, and 

for all controlled products received before March 15, 1989, for which you have been 

unable to obtain a supplier MSDS?  

Are all your MSDS dated within the last 3 years?  

Do workers have easy access to MSDS?  

Does the joint health and safety committee, if any, or a worker representative have copies 

of all MSDS?  

Worker Education 
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Did you consult your joint health and safety committee when developing the worker 

education program?  

Have all affected workers been trained?  

Do workers know what WHMIS is?  

Are the content and significance of information on a WHMIS label understood?  

i.e. What is a hazard symbol? What do you do if there is no label?  

Are the content and significance of information on the MSDS understood?  

Do workers know the proper procedures for the safe handling of controlled products?  

i.e. Have procedures for the safe handling of controlled products been developed? What 

protective equipment needs to be worn? What other controls are used to minimize 

exposure or risk?  

Do workers know what to do in an emergency?  

Do workers know what to do in areas where fugitive emissions are present?  

Do workers know how to safely store and handle hazardous waste?  

10. For controlled products received from a supplier, are you aware of any differences in 

hazard information from the supplier label and MSDS, and have you explained these 

differences to your workers?  

11. Have workers been trained respecting controlled products in pipes, reaction or 

process vessels, tank cars etc.?  

12. Do you have a mechanism for reviewing the worker education program once a year?  

WHMIS Supplier Label 
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BEST MANAGEMENT PRACTICES  
 

 Soil Erosion Control 

 

Structural Methods  

 

General Description  

There are several structural methods that can be used to provide permanent and 

temporary erosion protection on small construction sites. Three such methods are riprap 

and permanent or temporary diversion structures. This section presents the following 

structural methods:  

• Inlet and outlet riprap  

• Permanent diversion  

• Temporary diversion 

 

Advantages  

• Relatively inexpensive to construct.  

• Effective at reducing erosion and sediment transport off site.  

 

Limitations  

• Removal of temporary diversion structures can be difficult.  

 

 

Riprap at Inlets and Outlets  

Description  

Riprap is heavy stone placed around inlets and outlets of pipes or paved channels to 

provide protection against erosion. Riprap is a permanent, erosion-resistant protective 

layer intended to prevent soil erosion in areas of concentrated flow, turbulence or wave 

energy. To prevent erosion, velocities must be reduced to allowable levels before the 

flow enters an unprotected area. Outlet protection usually consists of a structural apron 
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lining. In some cases, flow velocities may be too high for economical use of an apron. In 

those cases, a stilling basin or impact basin may be more appropriate. The stilling basin is 

an excavated pool of water that is lined with riprap and used to dissipate energy from 

high-velocity flow. An impact basin is a reinforced concrete structure that slows water 

velocities to an acceptable level before discharging the water to an outlet channel.  

The need for a riprap lined-channel on a small site of five acres or less is unlikely and 

therefore further discussion is not included. Many other overland conveyance systems are 

included in this manual and would typically be more appropriate. Channel riprap applies 

where design flow velocity exceeds 4 feet per second (ft/sec) and conditions are 

unsuitable for grass-lined channels 

 

Purpose  

Water Quantity  

Flow attenuation N/A Runoff volume reduction N/A  

Water Quality  

Pollution prevention  

Soil erosion 

Sediment control 

Nutrient loading 

Pollutant removal  

Total suspended sediment (TSS) 

Total phosphorus (P) 

Nitrogen (N) 

Heavy metals 

Floatables 

Oil and grease 

 

Other 

Fecal coliform Biochemical oxygen demand (BOD)  
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Permanent Slope Diversion  

Description  

A permanent slope diversion structure is typically a channel and dike constructed across a 

slope. Diversions are used to intercept runoff and divert it to stabilized outlets at 

nonerosive velocities. Diversion structures increase the flow length and reduce the slope 

for erosion control or divert runoff from downslope areas. Diversions can be very 

effective for erosion control on steep or long slopes. Diverting runoff will reduce the 

effective flow lengths or eliminate concentrated flow that would make establishment and 

maintenance of vegetation difficult. The erosion-control benefit from a diversion will 

depend upon the length of slope and type of soils in the area being protected.  

 

Temporary Slope Diversion  

Description  

A temporary slope diversion may consist of a ridge of compacted soil; a channel; a 

flexible conduit such as a polyethylene pipe; or any combination of these located across a 

slope above a disturbed area. They prevent erosion by diverting runoff away from 

unprotected slopes to a stable outlet. They can also be used to direct sediment-laden 

runoff to a sediment-trapping structure. Temporary diversions can sometimes be used 

instead of a silt fence, often more effectively and with less routine maintenance.  

Although temporary diversions will not control the detachment of soil particles from 

raindrop impact, they will reduce the amount of runoff flowing over a disturbed area. 

This will limit the potential transport of these particles by runoff. Temporary diversions 

can also be effective for controlling rill and gully erosion by preventing concentrated 

runoff from flowing over erosion-prone areas.  

 

Maintenance  

Vegetation should be regularly inspected, especially during establishment, and repaired 

as needed. Excessive amounts of deposited sediment that would reduce capacity or 

damage vegetation should be removed.  
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Inspect diversion dikes once a week and after every rainfall. Immediately remove 

sediment from the flow area and repair the dike.  

 

Check outlets and make timely repairs as needed to avoid gully formation. When the area 

above the temporary diversion dike is permanently stabilized, remove the dike and fill 

and stabilize the channel to blend with the natural surface.  

 

Diversions should be inspected regularly and repaired as needed for scour, bank failure, 

breaching, obstructions and other damage.  

 

Periodically inspect right-of-way diversions for wear and after every heavy rainfall for 

erosion damage. 

 

Immediately remove sediment from the flow area and repair the dike. 

 

Check outlet areas and make timely repairs as needed. When permanent road drainage is 

established and the area above the temporary right-of-way diversion is permanently 

stabilized, remove the dike and fill the channel to blend with the natural topography, and 

appropriately stabilize the disturbed area.  

 

The diversion should be inspected after all significant runoff events. Any damage should 

be repaired promptly.  

 

Sediment Control 

 

Strom drain inlet production methods prevent sediment from entering storm drainage 

systems prior to permanent stabilization of the disturbed areas. This can include a 

sediment filter or an excavated impounding area around a strom drain drop inlet or curb 

inlet or a geotextile barrier supported around or across a storm drain inlet. 
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These methods reduce the rate at which sediment laden water may enter an inlet thereby 

causing pounding and settling of sediment. This can also prevent clogging of the storm 

sewer caused by heavy sediment loads.  

 

Strom drain inlet protection is only as effective as the filter or barrier used around the 

inlet. Effectiveness decreases rapidly if the inlet protection is not properly maintained. 

 

Storm drain inlet protection provides relatively good rempoval of the course and medium 

size sediment from runoff. However, most fine sand particles willpass through gravel 

filters on these structures.  

Advantages  

• Strom drain inlet protection will reduce the amount of sediment leaving the 

construction site. 

• Inlet protection is inexpensive and easy to construct.  

 

Limitations 

• Ponding of stormwater around inlets in roadways under construction can cause 

access problems and create construction difficulties (saturated subgrade soils).  

• Blocking an inlet has caused streets to flood and sediment to build up, creating a safety 

hazard.  

 

The most generally used sediment control devises are sandbags and geotixtile barriers.  

 

Maintenance  

After every rainfall that produces runoff, storm sewer inlet protection must be inspected.  

Sediment should be removed as needed. 

 

 Excavated sediment should be placed where it will not create an erosion problem. 

 

 Ponding water should slowly draw down following a rainfall. Geotextiles, rock, and 

perforated pipes used for inlet protection can easily become plugged with sediment and 
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prevent draw down. Geotextiles and rock should be cleaned or better yet, replaced. Pip 

perforations should be cleaned.  

 

Inlet protection should be removed as soon as the contributing drainage area is stabilized.  

Periodic inspection and maintenance of inlet protection systems is critical Maintenance 

include removing sediment and replacing stones. 

 

Impervious Surface Reduction 

 

Turf Pavers 

Source: SF Concrete Tech.  

Turf paving includes several techniques that reduce impervious surfaces, thus increasing 

infiltration and reducing runoff. The options include modular paving blocks or grids, 

cast-in-place concrete grids and soil enhancement technologies. All of these methods 

increase a site.s load-bearing capacity, allowing for foot and vehicle traffic along with 

healthy grass growth. But they are not always appropriate for year-round use or in 

heavily trafficked areas.  

 

Common applications include roadside right-of-ways, emergency access lanes, delivery 

access routes and overflow parking areas. Traffic volume, typical vehicle loads and need 

for snow plowing can limit application. For these reasons, turf pavers for parking are 

recommended only for summer overflow areas. In residential areas, alternative surfaces 

can be used for driveways and walkways, but, due to their texture, are not ideal for areas 

that require accessibility for handicapped people.  

 

Modular Paving Blocks and Grids  

Modular paving blocks or grass pavers consist of concrete or plastic interlocking units 

that provide structural stability while a series of gaps planted with turf grass allow for 

infiltration. Some blocks may also be filled with gravel and left unplanted. Depending on 

the use and soil type, a sand setting bed and gravel subbase is often added underneath to 

help further infiltration and prevent settling. Products include rigid rectangular modules 

 25



that are installed like paving stones and flexible rolled material that is cut to size and 

snapped together. 

 

Purpose  

Water Quantity  

Flow attenuation Runoff volume reduction  

Water Quality  

Pollution prevention  

Soil erosion 

Sediment control 

Nutrient loading 

 

 

Benefits  

Turf pavers reduce or eliminate other stormwater management techniques by reducing 

runoff.  

 

Applied in combination with other BMPs, pollutant removal and stormwater management 

can be further improved. 

 

Construction costs for turf pavers may be lower or higher than conventional pavements; 

there may be cost savings due to reduced curb-and-gutter requirements. 

 

Turf pavers are appropriate for driveways, walkways and overflow parking areas where 

handicapped access is not required or provided elsewhere.  

 

Turf helps soften the look of an area and make it more pleasant for pedestrians.  

 

Soil-enhanced turf systems are advantageous for sports and recreation fields as they resist 

compaction, thus increasing infiltration, and provide a soft playing surface.  
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The mesh elements in engineered soil reportedly stabilize soil without reducing its 

permeability. The elements are thought to combat paction, as they flex under pressure 

and cultivate the surrounding soil.  

 

Porous pavement can help to reduce the increased runoff temperature commonly 

associated with impervious cover.  

 

 

Limitations  

• For reasons of durability and maintenance, turf pavers are not recommended for 

high-traffic areas.  

• Turf paving systems limit wheel chair access. 

• Construction costs for turf paving may be higher or lower than conventional 

pavements. Maintenance costs are generally higher.  

• Since turf paving encourages infiltration, it should not be applied on stormwater 

hotspots.places where land use or activities generate highly contaminated 

runoff.due to the potential for groundwater contamination.  

 

 

Conventional pavers combined with turf paver islands to increase infiltration.  

 

Maintenance  

• Generally, turf pavers and soil-amended turf can be mowed, irrigated and 

fertilized like any other turf area. Do not aerate.  

• High-frequency traffic (a vehicle traveling over the same area three times or more 

daily) tends to establish a wear pattern. When allowed a .rest,. however, the turf 

will quickly grow back to it's kept height.  

 

• Some products will tolerate plowing providing skids are installed on the corner of 

the plow blades to raise the blade and keep it from coming into contact with the 

 27



grass and potentially tearing the product out of the ground. Plow outfitted with a 

flexible plastic/rubber piece on the bottom of the blade may also be used.  

 

Construction Practices 

 

Sequencing  

A work schedule that coordinates the sequence of land-disturbing activities with the 

installation of erosion and sedimentation control practices. A construction sequence 

schedule is a specified work schedule that coordinates the timing of land-disturbing 

activities and the installation of erosion-protection and sedimentation-control measures. 

 

 

 

Purpose  

To reduce on-site erosion and off-site sedimentation from land-disturbing activities by 

installing erosion and sedimentation control practices in accordance with a planned 

schedule. Reduce on-site erosion and off-site sedimentation by performing land-

disturbing activities and installing erosion-protection and sedimentation-control practices 

in accordance with a planned schedule. Preserving the natural vegetation on-site to the 

maximum extent practicable will minimize the impacts of development on stormwater 

runoff. Preferably 65 percent or more of the development site should be protected for the 

purposes of retaining or enhancing existing forest cover and preserving wetlands and 

stream corridors. 

 

Effectiveness  

All land development that clears, grades or fills a significant land area. The removal of 

existing surface ground cover leaves a site vulnerable to accelerated erosion.  

Good planning will:  

 Reduce land clearing  

 Provide necessary controls  

 Restore protective cover.  
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New development often takes place on tracts of forested land. In fact, building sites are 

often selected because of the presence of mature trees. However, unless sufficient care is 

taken and planning done, in he interval between buying the property and completing 

construction much of this resource is likely to be destroyed. The property owner is 

ultimately responsible for protecting as many trees as possible, with their understudy and 

groundcover. This responsibility is usually exercised by agents -the planners, designers 

and contractors. It takes 20 to 30 years for newly planted trees to provide the benefits for 

which we value trees so highly. Forest and native growth areas allow rainwater to 

naturally percolate into the soil, recharging ground water and reducing surface water 

runoff that creates erosion and flooding. Conifers can hold up to about 50 percent of all 

rain that falls during a storm. Twenty to 30 percent of this rain may never reach the 

ground but is taken up by the tree or evaporates. Forested and native growth areas also 

may be effective as stormwater buffers around smaller developments.

 

Purpose  

Water Quantity  

Flow attenuation Runoff volume reduction 

Water Quality  

Pollution prevention  

Soil erosion 

Sediment control 

Nutrient loading 

 

Pollutant removal  

Total suspended sediment (TSS) 

Total phosphorus (P) 

Nitrogen (N) 

Heavy metals 

Floatables 
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Oil and grease 

 

Other 

Fecal coliform Biochemical oxygen demand (BOD)  

 

Planning  

Purpose of the construction sequence schedule is to address erosion prevention and 

sediment control in an efficient and effective manner. Appropriate sequencing of 

construction activities can be a cost-effective way to help accomplish this goal. The plan 

can be open to changes that should be discussed at the erosion control project meetings.  

The generalized construction activities shown in the following table do not usually occur 

in a specified linear sequence, and schedules will vary due to weather and other 

unpredictable factors. However, the proposed construction sequence should be indicated 

clearly in the erosion-and-sedimentation-control plan.  

 

Construction access is normally the first land-disturbing activity. Exercise care not to 

damage valuable trees or disturb designated buffer zones as well as establish initial areas 

on site for preservation.  

 

Trees should be protected around the drip line of the branches. Avoid activities that will 

compact the root zone.  

 

The preserved area should be situated to minimize the clearing of existing forest cover, to 

maximize the preservation of wetlands, and to buffer stream corridors. 

 

The preserved area should be placed in a separate tract or protected through recorded 

easements for indi- vidual lots. 

 

If feasible, the preserved area should be located downslope from the building sites, since 

flow control and water quality are enhanced by flow dispersion through duff, undisturbed 
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soils, and native vegetation. 

 

The preserved area should be shown on all property maps and should be clearly marked 

during clearing and construction on the site.  

 

Principal sediment basins and traps should be installed before any major site-grading 

takes place. Erect additional sediment traps and silt fences as grading takes place to keep 

sediment contained on site at appropriate locations.  

 

Key runoff-control measures should be located in conjunction with sediment traps to 

divert water from planned undisturbed areas out of the traps and sediment-laden water 

into the traps.  

 

Install diversions above areas to be disturbed prior to grading. Place necessary perimeter 

dikes with stable outlets before opening major areas for development. Install additional 

needed runoff-control measures as grading takes place.  

 

The main runoff-conveyance system with inlet and outlet protection devices should be 

installed early, and used to convey stormwater runoff through the development site 

without creating gullies and washes.  

 

Begin grubbing and grading as soon as key erosion- and sediment-control measures are in 

place. Once a scheduled development area is cleared, grading should follow immediately 

so that protective ground cover can be reestablished quickly.  

 

Install inlet protection for storm drains as soon as the drain is functional to trap sediment 

on site in shallow 

pools and to allow flood flows to safely enter the storm-drainage system. 

 

Install outlet protection at the same time as the conveyance system to prevent damage to 

the receiving stream.  
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 Site clearing and project construction increases storm runoff, often making stream-bank-

stabilization work more difficult and costly. 

 

Do not leave any area bare and exposed for extended periods. Leave 

adjoining areas planned for development or ones that are to be used for borrow and 

disposal undisturbed as long as possible to serve as natural buffer zones. 

 

Runoff control is essential during the grading operation. Temporary diversions, slope 

drains, and inlet and outlet protection installed in a timely manner can be very effective in 

controlling erosion during this critical period of development.  

 

After the land is cleared and graded, apply surface stabilization on graded areas, 

channels, dikes and other disturbed areas. Stabilize any disturbed area where active 

construction will not take place for 21 working days by temporary seeding and/or 

mulching or by other suitable means.  

 

Install permanent stabilization measures after final grading, in accordance with the 

vegetative plan. Temporary seeding and/or mulching may be necessary during extreme 

weather conditions with permanent vegetation measures delayed until a more suitable 

installation time.  

 

Coordinate building construction with other development activities so that all work can 

take place in an orderly manner and on schedule. Experience shows that careful project 

scheduling improves efficiency, reduces cost and lowers the potential for erosion and 

sedimentation problems.  

 

Landscaping and final stabilization is the last major construction phase, but the topsoil 

stockpiling, tree preservation, undisturbed buffer area, and well-planned road locations 

established earlier in the project may determine the ease or difficulty of this activity.  
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All disturbed areas should have permanent stabilization practices applied. Unstable 

sediment should be removed from sediment basins and traps and incorporated into the 

topsoil, not just spread on the surface.  

 

All temporary structures should be removed after the area above has been properly 

stabilized. Borrow and disposal areas should be permanently vegetated or otherwise 

stabilized. In planning construction work, it may be helpful to outline all land-disturbing 

activities necessary to complete the proposed project.  

 

Develop a list of all practices needed to control erosion and sedimentation on the site. 

These two lists can then be combined in logical order to provide a practical and effective 

construction-sequence schedule.  

 

Many timely construction techniques, such as shaping earthen fills daily to prevent 

overflows and constructing temporary diversions ahead of anticipated storms, can reduce 

the erosion potential of a site. These type of activities cannot be put on the construction 

sequence but should be used whenever possible. Following a planned construction-

sequence schedule to control erosion should help keep field personnel aware of the 

possibilities of erosion prevention through construction management. 

 

Maintenance  

Follow the construction sequence throughout project development. When changes in 

construction activities are needed, amend the sequence schedule in advance to maintain 

management control. Orderly modification assures coordination of construction and 

erosion-control practices to minimize erosion and sedimentation problems. When major 

changes are necessary, you may want to send a copy of the modified schedule to the local 

permitting authority.  

Vegetation and trees should not be removed from the natural growth retention area, 

except for approved timber harvest activities and the removal of dangerous and diseased 

trees.  
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Sequencing Table  

 
Source: MPCA , 2000 
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Housekeeping 

 

Landscape Design & Maintenance  

 

Numerous landscape design and maintenance practices negatively impact runoff quantity 

and downstream water body quality. Over application and misapplication of lawn 

fertilizer can result in nitrogen- and phosphorus-laden runoff to end up in the runoff 

stream and downstream water bodies, where they contribute to excess algae growth. 

Leaves, grass clippings and other plant debris can be carried away by runoff, finding their 

way into natural water bodies, where they decompose and release nutrients.  

Due to their high aquatic toxicity, pesticides and herbicides can be a significant source of 

water quality impairment in streams, lakes and wetlands. A portion of Pesticides find 

there way into stormwater runoff and ultimately into receiving water bodies through 

spray drift, transport with soils, solubilization by runoff and by spillage, dumping and 

improper disposal of containers and residuals.  

 

A naturally diverse landscape discourages outbreaks of disease or insects, thus reducing 

or eliminating the need for chemical controls. Using plants that are well-adapted to local 

soil conditions, especially native plants with deep root systems, can eliminate the need 

for fertilizer, herbicides and pesticides. These plants also encourage infiltration and help 

prevent erosion. 

 

Purpose  

Water Quantity  

Flow attenuation Runoff volume reduction  

Water Quality  

Pollution prevention  

Soil erosion 

Sediment control 

Nutrient loading 
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Pollutant removal  

Total suspended sediment (TSS) 

Total phosphorus (P) 

Nitrogen (N) 

Heavy metals 

Floatables 

Oil and grease 

 

Other 

Fecal coliform Biochemical oxygen demand (BOD)  

 

 

In addition to benefits for downstream water quality, employing landscape BMPs 

suggested here can reduce time and money spent on maintenance and provide aesthetic 

pleasure.  

Design and Plant Selection  

Select plants that are best adapted to theconditions of a specific site: amount of 

sun, degree of available moisture and soiltype. This reduces need for fertilizing and 

watering. 

 

Consider planting native species, which can fulfill both environmental and aesthetic 

requirements. 

 

Reduce or eliminate mown lawn in areas that are not used for active recreation. 

Planting the appropriate herbaceous perennials or shrubs will help reduce An attractive, 

low-maintenance corporate landscape runoff volume, filter sediment and provide wildlife 

habitat. 

 

In shady areas, substitute shade-loving native plants for turf grass.  

 

For lawns, plant high-quality, low-maintenance grass species (see Table 1).  
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Lawns and Fertilizers  

Lawn Care  

 

Use no-phosphorus lawn fertilizer. (Phosphorus is rarely lacking in Minnesota soils.) If 

spilled on driveway or sidewalk, sweep it up promptly. 

 

Apply lawn fertilizer only in cool weather, preferably in fall. Avoid application 

immediately before rainfall.  

 

Mow to a height of 2.5 to 3 inches, increasing height by a half-inch to an inch in 

midsummer, when grass is under more stress.  

 

Mow frequently and keep mower blades sharp to avoid shredding leaf tissues.  

 

Leave grass clippings on the lawn, where they help retain moisture and provide nutrients. 

Sweep clippings that blow onto pavement.  

 

Encourage deep-rooting by watering seldom but thoroughly. Grass needs only one inch 

water per week, or a one hour sprinkling during a week without rainfall. 

 

Allow grass to go dormant during dry periods. Gradually stop watering in midsummer, 

allowing grass to yellow. During severe drought, water dormant grass 1/4 inch to 1/2 inch 

every two or three weeks to prevent dehydration.  

 

Pull weeds by hand when feasible or spot treat with broadleaf herbicide. It is best to 

apply broadleaf herbi-cides in fall. Consider seeding a lawn with creeping red fescue, an 

attractive, fine-textured grass that may be mown only once a year.  

 

Other Fertilized Areas  
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Substitute slow-release organic fertilizers for inorganic products.  

In gardens and shrub plantings, apply compost or mulch to reduce weeds and supply 

nutrients. 

 

 

 

Kentucky bluegrass  Aquila  Argyle  Kenblue 

varieties  Monopoly  Nassau  Newport 

 Park  Ram I  Rugby  

 South Dakota Certified.   

Fine-leaved fescues  Creeping red fescue   

 Chewings fescue   

 Hard fescue   

 

Table 1: Low-Maintenance Grass Varieties  

Source: Henderson et al., 2000  

 

Herbicides and Pesticides  

Educate crews on proper technique, timing and application rates of pesticides and 

herbicides to reduce overall use and avoid runoff and drift.  

 

Use pesticide alternatives, such as insecticidal soap or natural bacteria. 

  

Implement an integrated pest management program, which works by balancing natural 

mechanisms on a given site. This may mean ignoring less harmful pests and encouraging  

pests natural predators.  

 

Mulch shrubs and gardens to discourage weed growth  
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Plant Debris  

 

Educate residents and maintenance workers to avoid sweeping debris into gutters, where 

it is easily carried into stormwater systems.  

 

Grass clippings should be left on the lawn or, if too long for this, composted. 

 

Take advantage of any community curbside collection programs.  

 

Individual composting offers a place for debris and results in an excellent source of 

mulch. Use of mulch in gardens and shrub plantings can greatly reduce the need for 

fertilizers, thus helping keep nutrient loadings to the marine environment  to a minimum.  
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MARINE MAMMALS GUIDELINES FOR AQUATIC 

ACTIVITIES  
 

In The Bahamas marine mammals most likely to be encounter during water activities are 

dolphins, whales and possibly a manatee (Berry Islands).  Follow all laws and guidelines 

established to protect marine mammals and their habitat. When conducting construction 

activities in the marine environment, the following should be observed: 

 
• Major marine construction would not be allowed during the months of the whale 

migration; if it is extremely necessary for the construction to continue then all 

dredging or pile driving equipment should be muffled to reduce noise levels. 

• Minor construction should be contained with aluminum sheeting rather than silt 

curtains to avoid entanglement. 

• Construction  should only take place in day light, not at night;  

• Do not try to capture or prevent the movement of the animal THIS IS 

ILLEGAL!! 

• Stop all work activity and allow the animal to pass through the area 

• Admire marine mammals from a distance. Use binoculars or a telephoto lens to 

observe their natural behavior. Marine mammals, like all wild animals, need their 

space.  

• Treat marine mammals with caution. Marine mammals are wild, unpredictable 

animals and should be treated with respect. For their sake, and yours, do not 

chase, closely approach, or attempt to touch wild marine mammals.  

• Do not feed marine mammals or any other wild animals. It's dangerous for both 

you and the animals. 

• Should animals become injured or trapped report the matter to the Environmental 

Manager. 

Please note that the area of purpose construction is not known for having transient whales 

off shore. 
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PRIORITY ANIMAL SPECIES AND PRIORITY 
NATURAL HABITAT 

 
 

Priority animals are designated as such because of a protective status assigned or cultural 

or historical significance. Priority habitats would also be based on a protected plant status 

or its link to a protected animal species.  The priority terrestrial animal species for The 

Bahamas because of the economic value, protected designated or their threaten 

designation elsewhere are: 

 

Birds  

• Least Grebe    (YR)  
• Neotropic Cormorant    (YR)  
• Greater Flamingo    (YR)  
• West Indian Whistling-Duck    (YR)  
• White-Cheeked Pintail    (YR)  
• American Kestrel    Cuban Race    (YR)  
• White-crowned Pigeon    (YR)  
• Zenaida Dove    (YR)  
• Carribbean Dove    (YR)  
• Key West Quail-Dove    (YR)  
• Bahama Parrot    (YR)  
• Mangrove Cuckoo    (YR)  
• Great Lizard-Cuckoo    (YR)  
• Bahama Mockingbird    (YR)  
• Pearly-eyed Thrasher    (YR)  
• Thick-billed Vireo    (YR)  
• Black-whiskered Vireo    (SR)  
• Yellow Warbler    Bahamian race    (YR)   
• Yellow-throated Warbler    Bahamian race    (YR)  
• Olive-capped Warbler    (YR)  
• Bahama Yellowthroat    (YR)  
• Smooth-billed Ani    (YR)  
• Antillean Nighthawk    (SR)  
• Cuban Emerald Hummingbird   (YR)  
• Bahama Woodstar Hummingbird    (YR)  
• West Indian Woodpecker    (YR)  
• Cuban Pewee    (YR)  
• La Sagra's Flycatcher    (YR)  
• Gray Kingbird    (SR)  
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• Loggerhead Kingbird    (YR)  
• Bahama Swallow    (SR)  
• Cuban Crow    (YR)  
• Brown-headed Nuthatch    (YR)  
• Red-legged Thrush    (YR)  
• Bannanaquit    (YR)  
• Stripe-headed Tanager    (YR)  
• Cuban Grassquit    (YR)  
• Black-faced Grassquit    (YR)  
• Greater Antillean Bullfinch    (YR)  
• Shiny Cowbird    (YR)  
• Black-cowled Oriole    (YR) 

 

Reptiles 

• Northern Bahamas Boa 
• Bahamian Racer 
• Bahamian thread snake 
• Bahamian brown blind snake 
• Curly tail lizard 
• Bahamian green Anole 
• Raccoons 

 

These birds which nest year around and reptiles, all live in the shrubs, pine forest and 

wetlands throughout The Bahamas. Every effort should be made to maintain as much 

green space, native trees and retain buffer areas which natural foliage for green corridors. 

These are especially beneficial and successful on golf courses. 
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PROTECTED SPECIES OF THE BAHAMAS 

POWERPOINT NARRATIVE: SPECIES OF 

HISTORICAL AND CULTURAL SIGNIFICANCE 
 

 

SLIDE 1: 

Title slide. 

 

SLIDE 2: 

When and by Whom? 

This was signed into law on the 26th of May, 1997 by the Prime Minister Hubert 

Ingraham. 

 

SLIDE 3: 

What is it?     

They are trees protected by “the Conservation and Protection of the Physical Landscape 

of the Bahamas (Declaration of Protected Trees) Order 

 

There are eleven (11) species of trees that are specifically protected by the government of 

the Bahamas. 

 

SLIDE 4: 

Why was it done? 

To reduce the number of trees being cut down without government permission and 

protect trees with cultural and historical importance from being removed without 

permission from the landscape. 
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SLIDE 5: 

What does it require? 

It requires that for the removal of every individual or groups of 11 protected tree species 

a permit must be applied for and provided. 

 

SLIDE 6: 

What are the 11 protected species? 

 

1. Small Leaf Blolly 

2. Black Ebony/Bullwood 

3. Brasiletto 

4. Candlewood 

5. Caribbean Pine 

6. Horse Flesh 

7. Ligum Vitae 

8. Mahogany/Madiera 

9. Rauwolfia 

10. Red Cedar/Juniper 

11. Silk Cotton 

 

Additional Facts about the eleven (11) protected species. 

The eleven (11) tree species listed were given specific protection because they have 

historical and cultural significance with the exception of Rauwolfia which is in fact rare 

in the Bahamas.  The nine (9) have been used in woodcarving, logging, boat building or 

the dye trade.   

 

The silk floss tree (Ceiba pentandra) is not native to the Bahamas but has been given 

special status because of the large size and tremendous shape they attain. 

 

Of the eleven (11) species listed by the order on New Providence eight (8) are more 

likely to been found they are as follows 
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1. Caribbean Pine 

2. Small Leaf Blolly 

3. Black Ebony/Bullwood 

4. Horse Flesh 

5. Mahogany/Madiera 

6. Rauwolfia 

7. Red Cedar/Juniper 

8. Silk Cotton 

 

SLIDE 7: 

Small Leaf Blolly is a very common shrub or small tree typically 5-8 feet in height but 

sometimes reaching to 12 feet. 

 

It occurs throughout the islands in pine areas as well as coppice with exposed limestone 

 

It will have a droopy/straggly appearance to it with many smaller trunks rather than a 

single large central one.   

 

SLIDE 8: 

The leaves are either alternately or oppositely arranged.   

 

SLIDE 9: 

The central mid vein is slightly translucent and will give a snapping sound when broken 

in half. 

 

The base of the leaves can be slightly succulent 

 

SLIDE 10: 

The flowers are small and inconspicuous produced in the spring. 
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The fruits are bright red berries produced in the summer and fall 

 

SLIDE 11: 

Black Ebony or Bullwood is a common small tree or shrub typically not more than 15 in 

height. 

 

It occurs in Coppice areas with exposed limestone 

 

It can be a bushy shrub to a tree with a single main trunk 

 

SLIDE 12: 

The leaves are alternately arranged and tend to be all in one flat plane on any given 

branch. 

 

The leaves are a light green when young becoming dark green and shiny as they age. 

 

The leaves will become blackish when they are dry 

 

The young stems will have small brown waxy scales.   

 

The fruits are small white berries that occur in the axils of the leaves (NO PICTURE) 

 

SLIDE 13: 

Caribbean Pine occurs as tall trees in areas that are prone to fire.   

 

It is common to find in western New Providence. 

 

The trees grow to over 50 feet in eight and has a single main trunk. 

 

The bark is brown and peely.  The base of the trunks often have black scarring from fires. 
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SLIDE 14: 

The leaves are needles 

 

SLIDE 15: 

They have small male cones in the winter time that produce large amounts of yellow 

pollen.   

 

The female reproductive structure is a cone and stays on the tree for up to one year before 

dropping off 

 

SLIDE 16: 

Horseflesh is a large tree occurring in coppice areas 

 

There is typically one or two main trunks and they can be up to 25 feet in height. 

 

The bark is distinctive being a medium brown with some grey color that looks like it is 

peeling off in strips. 

 

If bark is scratched away the wood has a distinct reddish look to it like it is flesh (hence 

the common name Horseflesh) 

 

SLIDE 17: 

The leaves are divided into leaf leaflets and are reddish when first appearing and turning 

a soft light green. They are droopy giving the entire tree a soft appearance.  

 

SLIDE 18: 

The flowers are white powder-puff ball flowers that are produced in mid spring 

 

The fruits are brown legumes about 4 inches long during the summer (NO PICTURE) 
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SLIDE 19: 

Mahogany:  Common on New Providence. 

 

Large tree in coppice areas and pine lands. 

 

SLIDE 20:  

The leaves are divided into leaflets. 

 

The leaflet base is not symmetrical in shape 

 

SLIDE 21:  

The bark is grey and smooth when young becoming furrowed and darker with age.  Older 

larger specimens are almost black. 

 

The flowers are small and non-descript (NO PICTURE) and are produced in the fall. 

 

SLIDE 22: 

The fruits are large about the size of an apple.  They are green and heavy.   

 

The fruit turns brown upon ripening and the outer portion pulls back to release seeds in 

the spring time. 

 

SLIDE 23: 

The seeds have a widened/flattened portion that acts like a winged to increase how long it 

will flutter in the air and thus increases how far it is distribution 

 

SLIDE 24: 

Once the seeds are gone the remaining center of the old fruits is brown, about three 

inches long and will remain on the tree for a number of months. 

 

SLIDE 25: 
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Rauwolfia  small to large trees.   

 

Rare occurring on western New Providence in dense coastal coppice areas. 

 

The bark is pale grayish (NO PICTURE) 

 

The leaves are approximately four (4) inches long and are often times arranged three at a 

node in a whorl 

 

SLIDE 26: 

The flowers are small and white and produced in the spring and early summer 

 

The fruits are small, fleshy, and 1-2 seeded (NO PICTURE) 

 

SLIDE 27: 

Red Cedar/Juniper: large bush to small trees up to 20 feet in height. 

 

Occurring in Coppice areas as well as around low lying wetland areas. 

 

SLIDE 28: 

The leaves are small light green scales and the entire organism is greenish in color. 

 

SLIDE 29: 

The bark is thin and peely becoming smoother with age.  The strips are smaller and 

thinner than what is found on horseflesh. 

 

SLIDE 30: 

The “fruits” are a small blue “berry and are found from January through September. 

 

SLIDE 31: 

Silk Cotton: Is not native to the Bahamas.   
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It is found in areas that have been planted by humans.  There are many large specimens 

around Nassau.   

 

The larger ones are found in areas that have had settlement since colonial times. 

 

They become are trees to 100 feet and 10 feet wide.   

 

Larger specimens can develop large buttress roots. 

 

SLIDE 32: 

The trunks are covered with large spines 

 

The trees are semi-deciduous. 

 

SLIDE 33: 

The leaves are made up of five (5) leaflets attached at a common point 

 

The flowers emerge before new leaves are produced (NO PICTURE) 

 

The flowers are yellowish to a pink and are produced in the spring (NO PICTURE) 

 

The fruit is a dry capsule that has large numbers of hairy seeds inside in the summer 

period (NO PICTURE)
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SLIDE 34: 

UNLIKELY TO BE FOUND ON NEW PROVIDENCE 

 

SLIDE 35: 

Lignum Vitae:  large shrub to small tree in coppice areas.  It is very uncommon in 

Nassau with no known specimens in the wild 

 

There are usually 3-4 main trunks but sometimes it does occur a single trunk tree. 

 

There are 3-5 sets of leaflets that have a small point at their tip 

 

The bark is grey in color. 

 

SLIDE 36: 

The flowers are a blue purple.   

 

SLIDE 37: 

The fruits are star shaped with 4-6 ribs running along the sides.  The fruits turn orange as 

they ripen during the mid to late summer. 

 

SLIDE 38:  

The seeds are red 

 

SLIDE 39: 

Brasiletto is an uncommon large bush to a small tree not more than 15 feet in height.  It 

is rare to find on Nassau 

 

It will typically have a single trunk (NO PICTURE 

 

The stems are aromatic when broken 
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The leaves are divided into leaflets that are a deep green lustrous color on top surface and 

pale on lower surface (NO  PICTURE) 

 

The stem and branches have small prickles (NO PICTURE) 

 

The flowers are yellow and are produced in the summer 

 

SLIDE 40: 

The fruits are bright red legumes about 4-6 inches long and are produced in the fall. 

 

SLIDE 41: 

Candlewood is a shrub or small tree not more than 10 feet in height.   

 

It is rare to find in Nassau.  

 

It occurs in coppice areas with exposed limestone.  It likes high light situations where the 

rest of the vegetation is the same height or lower 

 

The twigs and leaves are covered with a thick coating of white hairs.  The leaves will 

typically have small spines along their edges. 

 

The flowers are brownish, are clustered at the ends of branches and are mainly produced 

from December to January. 

 

Ethan H. Freid Ph.D. 

Department of Biology 

The University of Tampa 

401 West Kennedy Blvd 

Tampa, FL 33606 USA 
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NON NATIVE INVASIVE SPECIES ON NEW 

PROVIDENCE POWERPOINT PRESENTATION 

NARRATIVE 
 

 

SLIDE 1: 

Introductory Slide 

 

SLIDE 2: 

Most Non-Native Invasives were brought into the Bahamas as ornamentals or for things 

like shore stabilization 

 

As people did not understand how foreign specie scan overtake areas there have been 

unforeseen consequences. 

 

Non-native invasives take over areas reducing biodiversity and causing native species to 

die off. 

 

With less species available there is less food and less habitat to support other organisms 

 

SLIDE 3: 

There are four (4) main non-native species that are considered to be the biggest problems 

causers and most aggressively invasive 

 

1. Casuarina 

2. Brazilian Pepper/Bahamian Holly 

3. White Ink Berry 

4. Paper Bark Tree 
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CASUARINA 

 

SLIDE 4: 

Originally from Australia 

 

Was brought to Florida and the Caribbean at the beginning of the century to stablize 

beaches, provide windbreaks and for charcoal production 

 

Fast growing and the trees cause erosion as well as out compete native species. 

 

Will grow in disturbed areas such as old lots as well as shoreline dunes. 

 

The “needles that are laid down prevent other species from germinating.  Also the 

needles are known to release chemicals that inhibit seed germination. 

 

The large size of the trees also means that lower vegetation is shaded out. 

 

The trees get about 60 feet tall and up to 3-4 feet in diameter 

 

SLIDE 5: 

The “needles” are actually branches  

 

SLIDE 6: 

and can be distinguished from Bahamian Pine needles by the series of nodes with small 

scales along the “needle”. 

 

SLIDE 7: 

The “cones” are about the size of a large grape and have a series of capsules that open up  

like birds beaks and release small winged seeds. 

 

The cones are much smaller that those of Bahamian Pine which are 3-4 inches long 
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SLIDE 8: 

The roots are very shallow insuring that they will fall down during storms causing further 

erosion.   

 

The large size of the tree acts like a sail catching on shore breezes but the shallow root 

system in a disturbed soil matrix like a beach means that the trees are easily toppled. 

WHITE INK BERRY/ASIAN INK BERRY. 

 

SLIDE 9: 

It has been brought in as an ornamental and has then spread 

 

Grows very fast and invades dune areas. 

 

Out competes native vegetation and does not hold in place during storms 

 

A low shrub planted along coast lines typically 3-6 feet in height.  

 

It remains primarily herbaceous without getting truly woody unless the stem is very old. 

 

The leaves are opposite and typically have tufts of white hairs at their bases. 

 

SLIDE 10: 

The flowers look like they were cut in half 

 

The fruits are white and fleshy. 

 

SLIDE 11: 

The White Ink berry has clumps of hairs at the base of the leaves where as the native 

Black ink berry has ho hairs on it 
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SLIDE 12: 

There is a native Black Ink berry but it has leaves that are more succulent.  There are not 

white hairs and the fruits are dark colored. 

PAPER BARK TREE 

 

SLIDE 13: 

Brought in as an ornamental but also invading from Florida where it is a major problem 

in South Florida and the Everglades. 

 

SLIDE 14: 

It forms large continuous stands in wetland areas. 

 

Causes native vegetation to die off as it out competes it for light, water, and nutrients.  

Eventually producing monocultures where no other vegetation can exist 

 

Tree to 30 feet in height 

 

SLIDE 15: 

The leaves are alternately arranged and will have a menthol type odor when crushed. 

 

The flowers are in a bottle brush fashion and are white 

 

SLIDE 16: 

The fruits are attached directly to the stem and are small and brown.  Typically they will 

be seen in clusters of 10-20. 

 

The seeds are microscopic and are dispersed by wind (NO PICTURES) 

 

SLIDE 17:  

The bark peels off in layers in large chunks that are like parchment 
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BRAZILIAN PEPPER/BAHAMIAN HOLLY 

 

SLIDE 18: 

Shrub or small tree 

 

It was brought in for horticultural purposes as well as invading from Florida where it is a 

tremendous problem in the everglades 

 

SLIDE 19: 

The leaves are divided into five leaflets.  The leaflet edges are slightly notched. 

 

SLIDE 20: 

The leaves are alternately arranged 

 

The vegetation has a strong pepper order 

 

SLIDE 21: 

The flowers are whitish and very small. 

 

It flowers in the fall 

 

SLIDE 22: 

The fruits come out during the winter and are red. 

 

Ethan H. Freid Ph.D 

Department of Biology 

The University of Tampa 

401 West Kennedy Blvd 

Tampa, FL 33606, USA 
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FIELD GUIDE FOR THE PRELIMINARY 

IDENTIFICATION OF ARCHAEOLOGICAL 

RESOURCES  

 
 

 

INTRODUCTION 

  The purpose of this manual is to provide guidance in the identification of 

archaeological sites and their artifacts, features, animal, human, architectural, and 

structural remains. In Part I (page 2-8), we describe and illustrate the finds you will 

encounter in order to help you recognize, categorize, and date them. In Part II (pages 9-

15), we introduce important archaeological terms that will help you understand and 

describe the finds. We provide a brief bibliography (page 15-16).   

PART I 

 In this section, we introduce you to the kinds of prehistoric  and historic 

archaeological remains you will find.  They are organized by artifacts, features, and 

osteological remains.  The artifact section is organized by material and includes artifacts 

made from bone, ceramics, coins, coral, glass, metals, shell, and stone.  

 When you find these remains, you have encountered an archaeological site. It is 

important that you tell your supervisor what you have found and to mark the location of 

your finds with a chaining pin or surveyor’s flagging.  You are working in an area known 

to contain important historic and prehistoric sites.  Almost 10 years ago, the earliest 

Lucayan site on New Providence, the Pink Wall site, was found on this property.  Only a 

few test units were put in, so the site is incompletely excavated (Bohon 1999) and we 

know it is much larger than this previous work indicates. The site is significant because it 

allows us to understand when the northern Bahamas was settled and where the settlers 
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originated.  We do not know if there are earlier components, which, if detected, could 

demonstrate that the Bahamas was settled earlier and more quickly than previously 

thought.  There may also be a later component, which could date to the Spanish Contact 

period.  Bohon (1999) recovered pottery, shell beads, shell tools, and food remains, but 

experience tells us that there is much more to be found. The area also is the site of the 

Promised Land Plantation, a 395 acre parcel of land granted to British Loyalist William 

Moss in 1785 (Farnsworth 1994; Farnsworth and Wilkie 1995). The plantation was 

occupied from 1796-1820. The standing remains of the planter’s house are in excellent 

condition, and there are standing slave quarters in the bush. Moreover, like other 

plantations, other buildings may likely be present on the estate, but these have not yet 

been found.  After emancipation, the freed slaves farmed the land until at least the middle 

of this century, so archaeological remains of their activities are likely to be encountered.   

 The artifacts, ecofacts, and structures are located above and below the surface.  

Some, like walls are easier to see than others.  As you are working, look for landcrab 

burrows. Landcrabs are the original archaeologists!  As they dig their subterranean 

tunnels, they often bring artifacts to the surface and can assist you in recovering 

archaeological finds, including very small ones, like beads. Note also how tree roots can 

also move soil around and expose artifacts and features.  Dune erosion often exposes 

archaeological remains and cultural stratigraphy.  Lucayan sites are located anywhere 

from the surface to – 1 metre or more below the surface. As you dig to place water, 

power, and sewer lines, you will see how the soils change color, texture, and even smell. 

The sub-surface soils in which Lucayan and Loyalist and Post-Emancipation occupations 

are present are darker than the soil above and below; the sediments are organic and feel 

greasy.  

ARTIFACTS AND ECOFACTS 

 

BONE 

 PREHISTORIC PERIOD 

  -awls and needles (picture) 

  -figurines (picture)  
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  -shell insert (picture)  

 HISTORIC PERIOD 

  -buttons 

  -cutlery handles 

  -decorative items  

 

CERAMICS are important indicators of site use and the kinds of activities that took 

place. Ceramics can also tell us the age of a site.  

 

PREHISTORIC PERIOD:  You will find ceramics that were made, used, and 

 discarded by the Lucayan Indians. 

 

POTTERY: Lucayan-manufactured pottery is known as Palmetto Ware.  It varies in color 

from red to brown and is tempered with crushed shell.  You will find rims, body sherds, 

shoulders, bases, and adornos. 

 

Remember to pay close attention to the bottoms of the vessels. A few 

of the bottoms may be impressed with the design weaves left by baskets. 

 

Occasionally, you will find pottery sherds that look different than Palmetto Ware.  They 

may be from Cuba or Hispaniola.  These sherds are darker and the  dark, crushed rock 

temper fragments often sparkle. 

 

If there is a later component in the Lucayan remains, it may date to the late 15th or 16th 

century and you may find lead-glazed coarse earthenware pottery, unglazed coarse 

earthenware pottery , and Olive jar sherds from Spain.  Melado is thinner than the 

aboriginal pottery from Cuba or Hispaniola, and the temper is finer-grained. 

 

Palmetto Ware and the non-local pottery from Cuba and/or Hispaniola are unpainted.  

Look for incisions and/or punctations located close to the rim and on the shoulder of the 

sherds. 
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-Palmetto ware plain body sherd (picture) 

-Palmetto ware decorated body sherds (picture) 

-Palmetto ware rim (picture) 

-Palmetto ware with basketry-impressions (picture) 

-Palmetto ware adorno (picture) 

-Non-local body sherd (picture) 

-Non-local rim sherd (picture) 

-Non-local sherd with punctation (picture) 

-Non-local sherd with incisions (picture) 

-Non-local adorno (picture) 

-Spanish Lead-glazed coarse earthenware (1490-1900) (picture) 

-Spanish Unglazed earthenware pottery (1490-1900) 

-Spanish Melado ware (1490-1550) 

-Spanish Oliver Jar, Early Style (1500-1570) (picture) 

-Spanish Oliver Jar, Generic (1490-1900) 

-Spanish Oliver Jar, 

 

HISTORIC PERIOD: You will find broken, partially whole, and maybe even whole 

ceramics that date from the late 18th to the 20th century.  Be especially careful to notice 

pottery that dates to the Loyalist Period (1783-1834) and earlier.   These remains include 

pottery vessels, plates, drinking containers, and pipes, bricks, and glass bottles. 

Occasionally the brick and glass bottles possess an impression of the maker’s mark 

indicating where the item was manufactured.  

 

BRICKS 

You will find bricks and brick fragments. 

 

POTTERY 

-Agateware (1740-1775) 

-Annular ware, banded  (1790-1820) (picture) 
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-Annular ware, cabled (1762-1820) 

-Annular ware, marbled (1782-1820) 

-Annular ware, mocha (1795-1895) 

-Creamware plain (1760-1820) 

-Creamware, feather-edged (1765-1810) 

-Creamware, royal (1762-1820) 

-Creamware, transfer (1770-1815) 

-Delftware, blue-on-white (1630-1790) 

-Delftware, polychrome  (1571-1791) 

-Ironstone (1840-1930) 

-Pearlware, edged (1785-1840) 

-Pearlware, hand-painted, early (1795-1820) (picture) 

-Pearlware, hand-painted, late  (1830-1840) (picture) 

-Pearlware, plain  (1780-1840) 

-Pearlware, sponged or spattered (1770-1830) (picture) 

-Pearlware, transfer printed (1784-1840) (picture) 

-Stoneware, white salt-glazed (1720-1770) 

-Stoneware, brown, salt-glazed (1690-1775) 

-Stoneware, gray 

-Whiteware, hand-painted (1830-present) 

-Whiteware, plain (1830-present) 

-Whiteware, transfer-painted (1830-present)  (picture) 

 

GLASS 

-Bottle (picture) 

-Window 

 

PIPES 

-Pipestems 

-Pipebowls (picture) 
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COINS 

PREHISTORIC OCCUPATION 

The Spanish gave the Lucayan Spanish and Portuguese coins. These will 

be very fragile, so do not rub them against your clothing to clean off the soil. 

Handle them with great care. 

 

HISTORIC PERIOD 

Bahamian currency, including Bahamian pennies, have been found 

other Loyalist Period sites.  Coins dating to the Victorian Period (late 19th  century) have 

also been found. 

 

MODERN PERIOD 

Modern day coinage from the Bahamas and other countries. 

 

CORAL 

PREHISTORIC PERIOD:  The Lucayan manufactured artifacts from different  species 

of coral and used them for processing food and woodworking.  They made  use, 

primarily of elkhorn, staghorn, and brain corals (pictures). 

-rasps 

-files 

-scrapers 

-pounders 

 

FIREARMS AND WEAPONS 

PREHISTORIC PERIOD: The Lucayan made and used bone and shell points, which they 

attached to wooden shafts. 

HISTORIC PERIOD: A few kinds of firearms and weapons that you can expect to find 

include: 

-gunflint 

-machete 
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-musket ball 

-rifle parts 

-swords 

 

GLASS 

PREHISTORIC PERIOD: The Spanish gave the Lucayan tiny glass beads  (picture). 

HISTORIC PERIOD:  You will find sherds or whole examples of medicine, hard  liquor, 

and wine bottles 

-bottles 

-blue glass 

-clear glass 

-green glass 

-blackish glass (picture) 

-window glass 

-beads 

 

METALS  

PREHISTORIC: The Lucayan made artifacts such as nose rings and possibly earrings 

and other objects of adornment out of copper, guanín, and gold. 

-copper 

-guanín 

-gold 

The Spanish enslaved the Lucayans and used these kinds of items. 

-chain mail 

-shackles 

 

These are extremely fragile, so great care must be taken. 

 

HISTORIC PERIOD: Many of the metal objects you will encounter will be broken and 

rusted. 

-candle holders 
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-clothing fasteners 

-cutlery (forks, knives, spoons) 

-door knobs 

-cast iron cooking pots 

-cast iron cooking pans 

-house furnishings 

-house fixtures (e.g., hinges, gate posts) (picture) 

-jewelry 

-nails (picture) 

-pewter buckles 

-shackles 

 

SHELL 

PREHISTORIC PERIOD: You will encounter food remains and artifacts made from 

shell. 

 

-food remains: e.g., Codakia sp., Strombus gigas, Tellina radiata, 

Chama sp. (whole and fragments)     pictures 

-artifacts: beads, shell insert, awl, celt, fragments  pictures 

 

HISTORIC PERIOD:  You will encounter food remains: e.g., Codakia sp., 

 Strombus gigas, Tellina radiata and other species. 

 

STONE TOOLS 

 

PREHISTORIC PERIOD 

You will encounter three categories of stone tools: chipped  stone, 

polished  stone, and groundstone. 

 

CHIPPED STONE: These are made from crystalline rock that is white,  grey, grayish-

black. 

 65



-     cores 

-     flakes 

- microliths 

- debris (shatter, debitage) 

- limestone axe and hoe 

 

GROUND OR PECKED STONE: These were made from materials 

imported from Cuba or Hispaniola. 

-stone vessels 

-stone figurines 

 

POLISHED  STONE: These are made from greenstone and black rock,   

 which were imported from Cuba and Hispaniola.    You   

 may encounter whole or partially-finished artifacts and artifact    

 fragments. 

-     celt     picture 

-     diorite beads 

-     petaloid axes    picture 

-     aragonite pestles     picture 

-     stone balls 

 

 

FEATURES 

 

PREHISTORIC PERIOD:  Look for dark, charcoal-stained circular configurations in the 

soil.  Remember, artifacts will be present.  Often the soil feels greasy in such features. 

-hearth (picture) 

-midden (picture) 

-pit 

-pit with human remains 

-post-hole 
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HISTORIC PERIOD: You will find historic period features dating to the Loyalist, Post-

Emancipation, and contemporary (Modern) periods.  Features dating to the Loyalist 

Period include the Great House where the planter lived and entertained, the slave houses, 

where the slaves lived, house gardens, where the slaves grew vegetables for personal 

consumption, the fields where they worked to support the plantation economy, and walls 

that demarcated property.  You may also encounter structures that date to the Post-

Emancipation period and modern times. 

 

-stone walls 

-buildings: planter’s house and adjacent buildings, e.g., offices, barns, 

slave houses. 

-limestone blocks and rocks covered with tabby, to which plaster was     

applied.  Some of the walls were painted yellow. (pictures) 

-field and property divisions (pictures).  The Loyalists constructed low   

 stone walls to mark property boundaries. 

-floors: You may find human and animal footprint impressions in the floor. 

-building corners (picture) 

-wooden beams (picture) 

-well 

-lamp chimney fragments 

 

PETROGLYPHS 

PREHISTORIC PERIOD: Lucayan petroglyphs consist of rock carvings in geometric 

shapes and simply-executed human and animal figures. 

HISTORIC PERIOD: Loyalist and Post-Emancipation period rock carvings  consist 

of pictures of sailing ships, and other images. 

 

MODERN PERIOD: Recent petroglyphs consist largely of graffiti with people’s  names 

and descriptors (picture) 
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OSTEOLOGICAL REMAINS 

 

HUMAN REMAINS: You may encounter human remains from the prehistoric and/or 

historic periods.  Such remains come from people of Lucayan, African, and/or European 

descent. These are to be reported, first to the Antiquities, Monuments, and Museums 

Corporation for evaluation. 

-cranium: 

-Lucayan: you will recognize a Lucayan cranium because        

it is characterized by frontal deformation (picture) 

-post-cranial remains: Lucayan, African, and/or European 

-teeth: People of African descent often filed their incisors. 

 

ANIMAL REMAINS: You may encounter mouth parts, scales, teeth, and post- cranial 

body parts from a variety of animals, including amphibians, birds, fish,  mammals, and 

reptiles. The Lucayans consumed many different species of fish,  shellfish (such as 

conch, Tellina radiata, Codakia sp.,Cittarium pica), and turtles.  Watch for turtle 

carapace and plastron parts. During the Loyalist Period, the slaves also ate fish and 

shellfish.  You may find the remains of goat, sheep,  pig, and/or cow dating to the 

Loyalist, Post-Emancipation, and Modern  Periods. 

 

PART II 

 

IMPORTANT HISTORICAL AND CULTURAL TERMS 

These words will help you identify and describe what you encounter as you conduct your 

work.  The terms are underlined in the text. 

 

ADORNO: A lump of clay affixed to the side of a pottery vessel in the shape of a head or 

animal figure. 
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AGATEWARE: earthenware made to resemble the semi-precious stone agate. It is 

created by building up irregular layers of white, green, blue and brown clay (1740-1775). 

 

ANNULAR WARE, BANDED: earthenware decorated with horizontal bands of colored 

slip of varying widths in a range of colors   e.g., black, olive green, tan, rust, brown, 

ochre yellow, grey, and pale blue.  The banded pattern is found on creamware (1785-

1815), pearlware (1790-1820) and is most often found on whiteware (1830-20th century), 

while after 1840 only the blue banded variety was manufactured. 

http://www.flmnh.ufl.edu/histarch/gallery_types

 

ANNULAR WARE, CABLED: earthenware decorated with swirling blue, black, and 

white colored slip applied to banded annular ware.  Very light blue background glaze on 

pearlware or pale, creamy yellow background glaze on creamware (1790-1820), 

http://www.flmnh.ufl.edu/histarch/gallery_types

 

ANNULAR WARE, MARBLED: earthenware decorated with horizontal bands of color 

slips in varying widths in a range of colors, e.g., black, olive green, tan, rust, brown, 

ochre yellow, grey, and pale blue. Swirling, i.e. marbleized green, blue, light brown, 

cream, dark brown, and rust slips occur in bands or as decorative elements, 

(1782-1820),   http://www.flmnh.ufl.edu/histarch/gallery_types

 

ANNULAR WARE, MOCHA: earthenware decorated with bands of color slips in 

varying widths in a range of colors, e.g., black, olive green, tan, rust, brown, ochre 

yellow, grey, and pale blue. Dark brown fern- or tree-like designs occur on the widest 

bands.  The designs occur in other colors such as blue, green, or pink, (1795-1895) , 

http://www.flmnh.ufl.edu/histarch/gallery_types

 

ARAGONITE: a pinkish- honey-colored calcium carbonate mineral that occurs in 

crystalline form when found as a pestle 
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ARTIFACT: Any object made, used or modified by humans, such as pottery, building 

materials, stone tools, shell tools, and scrap from the manufacture of those items. 

 

AWL: a pointed tool for punching holes and weaving baskets 

 

AXE: A wood-cutting tool possessing a straight edge perpendicular to its length. The 

Lucyan made axes out of conch and imported polished greenstone petaloid axes with 

pointed ends from Cuba and Hispaniola. 

 

BASE: the bottom of a ceramic vessel. 

 

BRICK: rectangular block of clay baked by the sun or in a kiln; used as a building or 

paving material 

 

CARAPACE: turtle shell- the shell that encases the post-cranial portion of a turtle 

 

CELT: A hand-held tool having a pointed end.  The Lucayan manufactured celts from 

conch, while during the Loyalist, Post-Emancipation, and Modern Periods, people used 

metal celts. 

 

CEMETERY: a human burial site containing multiple human burials. 

 

CERAMICS: Pottery, glass, faience, bricks. 

 

CHIPPED STONE: Stone that has been flaked to produce flakes.  At Lucayan sites, 

chipped stone artifacts include microliths, cores 

 

CODAKIA: A kind of clam found ubiquitously throughout the Bahamas, common food 

and tool refuse at Lucayan sites and food refuse at Loyalist Period slave quarters. 
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COMPONENT: Occupations, a site can be occupied during different time periods and 

thus would be a multi-component site. 

 

CONCH: A large univalve, found ubiquitously throughout the Bahamas. The Lucayans 

use conch for food and tools such as axes, hammers, picks, and other implements. 

Evidence for tool manufacture and food refuse will be found at Lucayan sites.  The 

Loyalist Period slaves also ate conch and they are found as food refuse at slave quarters. 

 

CORE: The rock from which chipped stone flakes is removed. 

 

CRANIUM: The skull. 

CREAMWARE (also known as QUEENSWARE): a white to light cream-colored, thin, 

hard earthenware. The paste is slightly porous (1760-1820), 

http://www.flmnh.ufl.edu/histarch/gallery_types

CREAMWARE, FEATHER EDGED: a white to light cream-colored, thin, hard 

earthenware.  There is a feather design around the rim (1765-1810),  

http://www.flmnh.ufl.edu/histarch/gallery_types

CREAMWARE, ROYAL: a white to light cream-colored, thin, hard earthenware. The 

rim is scalloped and there is a narrow molded band located below the rim (1762-1820), 

http://www.flmnh.ufl.edu/histarch/gallery_types

CREAMWARE, TRANSFER PRINTED: a white to light cream-colored, thin hard 

earthenware. Black transfer printed decoration occurs in a range of designs depicting 

pastoral and naturalistic scenes and commemorative events (1770-1815) 

http://www.flmnh.ufl.edu/histarch/gallery_types

DELFTWARE BLUE ON WHITE:  tin-enameled earthen ware with designs painted in 

blue or cobalt blue on white. Designs depict flowers, landscapes, and include Chinese 

motifs and geometric designs (1630-1790), 

http://www.flmnh.ufl.edu/histarch/gallery_types
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DELFTWWARE POLYCHROME:  tin-enameled earthenware with designs painted in 

blue, green, yellow, black, red, and manganese purpose.  Designs depict flowers, figures, 

landscapes, and include Chinese motifs and geometric shapes. The background ranges in 

color from blueish-white to very pale blue (1571-1791), 

http://www.flmnh.ufl.edu/histarch/gallery_types

 

DELFTWARE SPONGED:  tin-enameled earthenware, decoration applied by sponging 

blue or purple (manganese); sponging occurs all over the exterior surface of the vessel, as 

background for painted panels, as a major design features (1708-1790), 

http://www.flmnh.ufl.edu/histarch/gallery_types

 

DIORITE BEADS: Cylindrical and barrel-shaped beads manufactured from diorite, 

a translucent whitish rock with black dots  

 

EARTHENWARE: an opaque, porous and coarse ceramic ware that is fired at a 

relatively low temperature. 

 

ECOFACTS: natural remains (e.g., bones, shell, plants) that have been converted into 

artifacts or used for food 

 

FEATURE: An artifact that cannot be moved.  Examples of features include hearths, 

walls, postholes, postholes, buildings, walls, and wells. 

 

FLAKE: A type of chipped stone artifact produced by removing a piece or rock from a 

core by chipping or knapping. 

 

FRONTAL DEFORMATION: The front of the skull is flattened. 

 

GLAZE: a vitreous (glassy) coating applied to ceramics. 
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GROUND OR PECKED STONE: Stone, usually 

 

GUANÍN: A gold and copper alloy. 

 

HEARTH: An abandoned charcoal-rich campfire.  The Lucayan often encircled their 

hearths with whole conch shells.  Lucayan hearths range in shape from circular to oval.  

You will also find sherds, animal bone, and other artifacts in hearths from the prehistoric 

and historic periods. 

 

HISTORIC PERIOD:  Refers to the Loyalist, Post-Emancipation, and Modern Periods. 

 

INCISIONS: Lines that are cut or carved into the surface of pottery to create a design. 

 

INCISOR: The front teeth between the canines in the upper and lower jaw. 

 

IRONSTONE, UNDECORATED : White earthenware that has a clear, glass-like glaze. 

Crazing appears underneath the glassy surface. Ironstone is typically undecorated, 

although transfer prints are sometimes applied (1840-1930), 

http://www.flmnh.ufl.edu/histarch/gallery_types

 

LEAD-GLAZED:  A glaze (glassy coating) that contains a high percentage of lead.  It 

comes in a range of colors. 

 

LEAD-GLAZED COARSE EARTHENWARE: a sand-tempered buff to red coarse 

earthenware coated with a lead glaze. The glaze can be clear or colored, usually green or 

brownish-green (1490-present), http://www.flmnh.ufl.edu/histarch/gallery_types

 

LUCAYAN: The first people to inhabit the Bahamas islands.  They are considered 

American Indians.  They settled the Bahamas from Cuba and Hispaniola in the 8th or 9th 

century.  During the first quarter of the 15th century, the Lucayan were taken as slaves by 
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the Spanish and brought to Cuba and Hispaniola where they died from disease, 

starvation, and abusive work situations. 

 

LOYALIST PERIOD:  During and following the American Revolution, colonists loyal to 

the British Crown relocated in the Bahamas, Canada, and other parts of the Caribbean.  In 

the Bahamas, this period, 1783-1834, is known as the Loyalist Period.  The majority of 

Loyalists who came to the Bahamas were slave owners who set up plantations throughout 

the archipelago. The slaves were of African descent. 

 

MELADO WARE: lead-glazed earthenware.  The glaze is honey, amber, or mustard-

colored (1490-1550), http://www.flmnh.ufl.edu/histarch/gallery_types

 

MICROLITH: Very, very tiny flaked stone tools used to process food and incise bone, 

wood, and shell. 

 

MIDDEN:  A garbage dump containing dense accumulations of charcoal, ash, sherds, 

animal bones, shell artifacts and other discarded materials.  A prehistoric midden contains 

objects associated with the Lucayan occupation.  The soil in such a midden has a greasy 

feel.  A Loyalist, Post-Emancipation, or Modern midden contains objects associated with 

those time periods. 

 

MODERN PERIOD:  the 20th and 21st century. 

 

OLIVE JAR, EARLY STYLE: an unglazed coarse earthenware.  An olive jar has a 

globular body, raised everted mouth, and handles on either side below the neck, and thin 

walls.  There is a green glaze in the interior in some examples (1500-1570), 

http://www.flmnh.ufl.edu/histarch/gallery_types

 

OLIVE JAR, GENERIC: an unglazed coarse earthenware that cannot be dated to the 

early, middle, or late styles (1490-1900), http://www.flmnh.ufl.edu/histarch/gallery_types

OSTEOLOGICAL REMAINS:  human or animal bones. 
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PALMETTO WARE: A low-fired unpainted, unglazed reddish-brown pottery tempered 

with crushed shell made by the Lucayan Indians. Some sherds have a burnished red slip 

on the exterior.  Decorations include: modeling, incision, punctation, and appliqué and 

combinations of these.  The exteriors of some vessels were impressed with baskets; this is 

known as basketry-impressed Palmetto Ware.  The basket impressions typically occur on 

the bases of griddles; occasionally they occur on the exterior sides of open-faced vessels. 

PEARLWARE, EDGED: a hard, thin, light cream-colored to white, white-glazed 

earthenware (1785-1840). A thin band of blue or green (or occasionally pink) pain 

encircles the rims which are often scalloped and decorated with impressed or embossed 

design. The rim design is temporally-diagnostic, see 

http://www.flmnh.ufl.edu/histarch/gallery_types

PEARLWARE, HAND-PAINTED POLYCHROME EARLY: a hard, thin, light cream-

colored to white, white-glazed earthenware characterized by hand-painted olive green, 

brown, blue, and mustard yellow floral designs (1795-1820), 

http://www.flmnh.ufl.edu/histarch/gallery_types

 

PEARLWARE, HAND-PAINTED POLYCHROME LATE: a hard, thin, light cream-

colored to white, white-glazed earthenware characterized by hand-painted brown, 

mustard, yellow, and olive green floral designs.  After 1830, the hand-painted designs 

were also executed in pinkish-red, black, light blue, and light green shades (1830-1840) 

http://www.flmnh.ufl.edu/histarch/gallery_types

PEARLWARE, PLAIN: an undecorated hard, thin, light cream-colored to white, white-

glazed earthenware.  It is whiter than CREAMWARE.  After 1810, pearlware becomes 

whiter and has a harder lead glaze that varies from nearly clear to a deep bluish (1780-

1840), http://www.flmnh.ufl.edu/histarch/gallery_types

PEARLWARE, SPONGED OR SPATTERED: a hard, thin, light cream-colored to white, 

white-glazed earthenware characterized by blue sponge- or powdered-applied paint 
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which is found with painted floral or peafowl designs (1770-1830), 

http://www.flmnh.ufl.edu/histarch/gallery_types

PEARLWARE, TRANSFER-PRINTED: Designs on this hard, thin, light cream-colored 

to white, white-glazed earthenware were executed by transfer-painting.  The transfer-

paint designs are temporally diagnostic.  For example, prior to 1815, the designs are 

inspired by Chinese images and motifs (1784-1840), 

http://www.flmnh.ufl.edu/histarch/gallery_types

PESTLE: a small hand-held cylinder-shaped implement used for grinding or mashing 

PETALOID AXE: A small axe shaped like a petal. 

 

PETROGLYPH: An engraved or painted work, which may be present on natural rock 

outcroppings, rock shelters, rock walls, or caves. 

 

PIT: A circular or oval-shaped artifact-filled depression in the soil. Human remains are 

often found in pits. 

 

PREHISTORIC PERIOD:  The period of time characterized by the Lucayan occupation 

of the Bahamas, from the time of their earliest colonization of the islands, A.D. 700-800 

to their removal by enslavement by the Spanish beginning in the late 15th century.  It is 

believed that by A.D. 1530-1540, no Lucayans lived on the Bahamas. 

 

POLISHED STONE:  Stone, usually coarse grained metamorphic rock that has been 

smoothed and burnished to produce a shiny surface.  At Lucayan sites, polished stone 

artifacts include small, petaloid stone axes and small celts. 

 

POST-EMANCIPATION:  The period of time following 1834, the end of slavery in the 

Bahamas. 

 

POST-CRANIAL: Non-cranial skeletal parts, e.g., finger, arm, leg bones, vertebrae 

 76

http://www.flmnh.ufl.edu/histarch/gallery_types
http://www.flmnh.ufl.edu/histarch/gallery_types


 

POSTHOLE: A dark, often charcoal-stained circular stain in the soil that is left when a 

post is removed from the ground. 

 

 

PUNCTATION: A form of surface decoration on pottery whereby linear, circular, and 

semi-circular designs are impressed into the clay. 

 

RIM:  the vessel opening 

 

SHELL INSERT:  A shell fragment that has been smoothed and shaped to be inserted 

into wooden objects.  It is decorated with vertical and horizontal lines. 

 

SHERD: A broken piece of pottery or glass, a fragment. 

 

SHOULDER: The widest part of a ceramic vessel, where the body and neck meet. 

 

SITE: A spatial clustering of artifacts, features, and other evidence of human activity. 

 

STONEWARE: a dense, fine-grained, opaque vitrified clay ceramic fired at a high 

temperature (1200º–1350ºC), making it impervious to liquids. The clay contains 

significant amounts of aluminum silicates. 

 

STONEWARE, WHITE SALT-GLAZED: a stoneware that contains a thin, colorless to 

white glaze resembling having the texture of orange peel.  A number of different 

techniques such as press molding and transfer printing were used to decorate the ware. 

(1720-1770), http://www.flmnh.ufl.edu/histarch/gallery_types

 

STRATIGRAPHY: Layers of soil that are different colors or sand consistencies.  The 

lowest layer represents a period of time and, if there are cultural remains an older cultural 

occupation. 
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TABBY: Lime and sand mortar applied to the walls of structures as a coating. 

 

TELLINA RADIATA: Also known as West Indian Topsnail, this univalve has a striped 

exterior shell and mother-of-pearl interior.  It is a common food refuse item at both 

Lucayan and Loyalist Period slave sites. 

 

TEMPER: Aplastic materials added to clay pottery.  Expect to see crushed shell or 

crushed dark rock fragments that will often sparkle when held up to the sun. 

TRANSFERWARE: mass-produced intricately decorated earthenware in which, prior to 

firing, a colored enamel design was rubbed on the vessel. Then, the vessel was fired. 

UNGLAZED COARSE EARTHENWARE, GENERIC: This is a large category that may 

include a number of different ceramic types, but the diagnostic attributes that would 

allow us greater specificity are missing (1490-1900), 

http://www.flmnh.ufl.edu/histarch/gallery_types

WHITEWARE, HAND-PAINTED: an earthenware characterized by clear lead glaze 

ranging in color from paper white to bluish gray.  Hand-painted and sponged blue, 

reddish-pink, green, purple, orange, and pink floral designs appear as floral designs and 

geometric patterns 1830-present, http://www.flmnh.ufl.edu/histarch/gallery_types

WHITEWARE, PLAIN: an earthenware characterized by clear lead glaze ranging in 

color from paper white to bluish gray 1830-present, 

http://www.flmnh.ufl.edu/histarch/gallery_types

WHITEWARE, TRANSFER-PAINTED: an earthenware characterized by clear lead 

glaze ranging in color from white to bluish gray upon which printed designs were 

transferred. The colors of the designs include blue, black, green, pink, red, brown, and 

black. The Willow pattern was used for tea and tableware, after 1850. After 1870, brown 

designs on ivory backgrounds, modeled after Japanese motifs, became popular 1830-

present, http://www.flmnh.ufl.edu/histarch/gallery_types
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BEST MANAGEMENT PRACTICES  

 

Sources  

Soil erosion 

 

1. Mecklenburg, D. 1996. Rainwater and Land Development. Division of Soil and Water 

Conservation, Ohio Department of Natural Resources. Columbus. 

 

2. Minnesota Pollution Control Agency. 2000. Protecting Water Quality in Urban Areas: 

Best Management Practices for Dealing with Storm Water Runoff from Urban, Suburban 

and Developing Areas of Minnesota. Minneapolis.  

 

4. Minnesota Department of Transportation. 2000. Standard Specifications for 

Construction. St. Paul.  

3. Mississippi State University and USDA. 1994. Planning and Design Manual for the 

Control of Erosion, Sediment and Stormwater. Mississippi State. 

 

4. North Carolina, Department of Environment, Health and Natural Resources, Division 

of Land Services, 1994. Erosion and Sediment Control Planning Design Manual. 

Charlotte, N.C.  

 

5. Ramsey County Soil and Water Conservation District. 1989. Ramsey County Erosion 

and Sediment Control Handbook. Roseville, MN. 

 

6. U.S. Department of Transportation. 1995. Best Management Practices for Erosion and 

Sediment Control.Washington, D.C. 

 

7. Virginia Department of Conservation and Recreation. 1992. Virginia Erosion and 

Sediment Control Handbook. Richmond. VA.  

 

Minnesota Urban Small Sites BMP Manual 
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Sediment Control  

Center for Watershed Protection. 2001. .Inlet Protection. fact sheet in Stormwater Manager.s 

Resource 

Center. www.stormwatercenter.net. Ellicott City, MD. 

 

2.  Fifeld, J. S. 1999. When Best Management Practices Become Worst Management Practices. 

Sept. CE 

News. Alpharetta, GA 

 

3. Mecklenburg, D. 1996. Rainwater and Land Development. Division of Soil and Water 

Conservation, Ohio 

Department of Natural Resources. Columbus. 

 

4. Minnesota Department of Transportation. 2000. Standard Specificaitons for Construction. St. 

Paul.  

 

5. Minnesota Pollution Control Agency. 2000. Protecting Water Quality in Urban Areas: Best 

management Practices for Dealing with Storm Water Runoff from Urban, Suburban and 

Developing Areas of Minnesota. St. Paul.  

6. United States Department of Agriculture and Mississippi State University. 1994. Planning and 

Design Manual for the Control of Erosion, Sediment and Stormwater. Watershed Sciences 

Institute, MSU.Columbus, MS. 

 

 

Impervious Surfaces  

Sources  

1. Center for Watershed Protection. 2001. .Alternative Pavers. and .Porous Pavement. 

fact sheets in 

Stormwater Manager.s Resource Center. www.stormwatercenter.net. Ellicott City, MD. 
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3. Interlock Paving Systems. 2001. Turfstone product information on 

www.interlockonline.com/turfstone.htm.Hampton, VA. 

 

4. Invisible Structures, Inc. 2001. Grasspave2 product information on 

www.invisiblestructures.com. Aurora, CO.  

 

5. NDS Corporation. n.d. .Specifications for Grassroad Pavers8 Plus.. 

www.grassroad.com. Lindsay, CA.  

 

6. Netlon, Ltd. n.d. Netlon Advanced Turf Systems promotional literature. Blackburn, 

England.  

 

7. SF Concrete Technology. nd. SF-Rima product information. Mississauga, Ontario.  

8. StrathAyr Turf Systems. 2001. Product information and research on ww.strathayr.com. 

StrathAyr and Rootzone Laboratories. Seymour, Victoria, Australia 
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Construction Practices 

Sequencing  

Sources  

1. Mecklenburg, D. 1996. Rainwater and Land Development. Division of Soil and Water 

Conservation, Ohio Department of Natural Resources. Columbus 

 

2. Minnesota Department of Transporation. 2000. Standard Specifications for 

Construction. St. Paul.  
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3. Minnesota Pollution Control Agency. 2000. Protecting Water Quality in Urban Areas: 

Best Management Practices for Dealing with Storm Water Runoff from Urban, Suburban 

and Developing Areas of Minnesota. St. Paul.  

 

4.  Ramsey Soil and Water Conservation District. 1989. Ramsey County Erosion and 

Sediment Control Handbook. St. Paul. 
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Housekeeping 

Landscape Design & Maintenance  

Sources  

1. Henderson, Carroll, F.J. Rozumalski and C. Dindorf. 2000. Lakescaping for Wildlife 

and Water Quality. Minnesota Department of Natural Resources, St. Paul. 

 

2. Krischik, Vera, Don Luce and Gwen Schagrin. 1997. .Cues from Mother Nature. on 

www.ent.agri.umn.edu/ cues/nature.htm Center for Urban Ecology and Sustainability and 

Bell Museum of Natural History, University of Minnesota, Minneapolis.  

 

3. U.S. Environmental Protection Agency Office of Water. 1999. Preliminary Data 

Summary of Urban Storm Water Best Management Practices. Washington, D.C.  
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