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APPENDIX A 
Consultation Summaries 
 
The Bahamas, Environment, Science and Technology (BEST) Commission. 
November 25, 2006.   
 

• Laura Patrick (Patrick Environmental) and Elvio Pecchia (YVRAS) met with Stacy 
Moultrie (BEST). 

• Rochelle Newbold, Acting Director, not able to attend the meeting. 
• Contact BESTNBS@gmail.com 
• Confirmed land use planning exercise underway being lead by Malcolm Martini, 

Energy and Land. 
• BEST indicated that the Windsor Well Fields were abandoned and no longer in 

use. 
• Albany development is a concern as it is near national protected forest. 
• Drainage and flooding is an issue.  It is reported that drainage to and from Jacks 

Pond located on the airport has been cut off from previous projects, which leads to 
flooding. 

• Contaminated sites located on the airport. 
• Any consultant used on the project must be pre-approved by BEST. 
• BEST will not recommend any consultants. 

 
The Bahamas, Environment, Science and Technology (BEST) Commission. 
March 22, 2007 
 

• Laura Patrick (Patrick Environmental) and James McPhee (NAD) met with 
Rochelle Newbold, Acting Director of BEST. 

• Reviewed plans to proceed with Baseline assessment using Delta Environmental 
and Islands By Design per BEST’s approval. 

• Reviewed schedule for EIA. 
• BEST requested project description. 
• Advised not to contact NGO ReEarth, Sam Duncombe. 

 
The Bahamas, Environment, Science and Technology (BEST) Commission. 
August 3, 2007 
 

• Laura Patrick (Patrick Environmental) and James McPhee (NAD) met with 
Rochelle Newbold and Berkley King at BEST. 

• A presentation was made on the findings and progress of the EIA. 
• BEST indicated that a 2:1 ratio was required for replanting protected trees lost on 

the project. 
• BEST indicated a concern with IFC standards. 
• A fuel spill reportedly occurred from a truck accident on the airport. [Confirmed this 

spill occurred off airport lands.  A tanker owned by The Bahamas Oil Company in 
route to a Texaco gas station ran off the John Kennedy Drive while passing the 
airport.  4,000 gallons of gasoline and 3,000 gallons of diesel spilled.  See details 
on www.reearth.com.] 

• BEST requires 6 copies of all reports for review. 
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• BEST does not issue permits; their review is required for other departments to 
issue permits. 

• Department of Environmental and Health Services issues remediation permits. 
• Petroleum regulations are being drafted by the Ministry of Works. 
• BEST indicated that the cost of their review of the EIA will be charged to the 

Project. 
 
The Bahamas National Trust (BNT). 
November 25, 2006.   
 

• Laura Patrick (Patrick Environmental) and Elvio Pecchia (YVRAS) met with Eric 
Carey, Director of The Bahamas National Trust. 

• Pine forest management and controlled burns were raised as an issue.  Controlled 
burns are prohibited in The Bahamas.  Mr. Carey requested NAD’s support to 
change the laws.  Chris Bergh was provided as a reference for controlled burn 
information cbergh@tnc.org. 

• Tanya Ferguson and Everton Joseph were recommend for a botanist and bird 
expert, respectively. 

• Development causing harm to the pine forests – Albany and new east west 
highway. 

• There is a blue hole within the pine forest south west of the airport.  These blue 
holes are important features. 

• Public access to Lake Killarney must be maintained.    
 
The Bahamas National Trust (BNT). 
July 31, 2007 
 

• Laura Patrick (Patrick Environmental) and James McPhee (NAD) met with Tamica 
Rahming and Janeen Bullard at The Bahamas National Trust. 

• Requested NAD to assist with getting an amendment to the Fire Act to allow 
control burns.  Requested NAD to attend a conference on August 6 with a 
Caribbean Pine Forest expert.  [The local consultant attended the conference on 
NAD’s behalf]. 

• The Bahamas National Trust offered to assist in developing the gardens at the 
airport and requested an opportunity to display information on national parks within 
The Bahamas. 

 
Water and Sewerage Corporation (WSC). 
July 30, 2007 
 

• Laura Patrick (Patrick Environmental), James McPhee (NAD) and Jeff Thuma 
(Delta Environmental) met with Dr. Richard Cant and John Bowleg of the Water 
and Sewerage Corporation. 

• The purpose of the meeting was to gain a better understanding of the Windsor Well 
Fields near the airport. 

• Surface water is actively being recovered from areas on the airport.   
• It is believed that if the water was not withdrawn, the airport would be prone to 

flooding. 
• Dr. Cant provided an overview of how surface, ground and ocean water interact. 
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• 0.8 million gallons a day is withdrawn from the areas around and on the airport.  
The maximum capacity is 2.5 million gallons a day. 

 
Antiquities, Monuments and Museum Corp (AMMC).  August 3, 2007. 
 

• Laura Patrick (Patrick Environmental) and James McPhee (NAD) met with Dr, 
Tinker, Dr. Miller and Mr. Pateman of the Antiquities, Monuments and Museum 
Corp. 

• The face rock on the domestic terminal was identified as having cultural value. 
• They requested that any salvaged materials be used within the new facilities. 
• They requested that a display of the history of the airport be included in the new 

facility. 
• They have guidelines for archaeological finds. 

 
The Airport Authority (AA).Wellington Neely and Alvin Edgecombe 
November 24, 2006. 
 

• Laura Patrick (Patrick Environmental) met with Wellington Neely and Alvin 
Edgecombe of the Airport Authority to understand the facilities and have a tour. 

• Issues  reported: 
o Drainage/flooding 
o Birds attracted to flooded areas 
o Former fuel farm reported under the US Terminal 
o Landside abandoned gas station 
o Asbestos removed from older terminals in 2000/2001 [no reports provided] 
o International waste mixed with domestic 
o Wild dogs reported a safety issue 
o Energy use  

 
Department of Environmental Health Services (DEHS). 
July 31, 2007 
 

• Laura Patrick (Patrick Environmental) spoke with Winston Sweeting, Deputy 
Director, DEHS, on the phone. 

• International waste is supposed to be separated at source and disposed on within 
a special cell at the landfill. 

 
A public Meeting (PM) was held on October 18, 2007 at The Most Holy Trinity Activities 
Center. 
 
The following is a list of questions on the Project and the responses provided. 

 
1. Funding on project, will it be funded by government or self financed? 

• The airport will not be financed through government but it will be self 
financed. 

 
2. Will NAD be involved in the training of human services example, cleaners, security 

officers etc. 
• NAD will be involved in training along with our own staff as partners. 
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3. How will Taxis play a role in the ground transportation aspect of the new 
developments? 

• Only licensed operators will be permitted to operate. 
 
4. How accessible are the passengers to green spaces? 

• Green spaces will be accessible to everyone. 
 
5. Will the airport be disable friendly? 

• The airport will be barrier free. 
 
6. Will there be a parkade? 

• This is not included in the plan but options are being looked into. 
 
7. Does NAD have turbo prop air jetbridges included in the plan? 

• No, this was not included for in the plan. 
 
8. Will the airlines own the belts? 

• No, everything will be common use for all airlines. 
 
9. Does NAD have plans for maintenance hangars? 

• NAD did not take this under consideration. 
 

10. Will small contractor be considered during construction? 
• There will be a Prime Contractor who will then contract other companies. 

 
11. Will there be more options on Food and Beverage? 

• Options are being considered. 
 
12. Will current Executives transfer their knowledge to local Bahamian prior to their 

departure? 
• NAD executives will train Bahamians to take over their positions prior to 

their departure. 
 
13. Will flight schedule of the family islands be included? 

• Yes, it is now (iFIDS Phase 2) 
  
14. Will public shares be offered? 

• Public shares are under construction. 
 
15. Will electrical power be at the gates? 

• The gates will have the necessary utilities (electricity, air conditioning and 
portable water). 

 
16. Explain the gray area water usage. 

• This water will be used for toilets, cleanups and can be used to water 
plants. 

 
17. Should the public be concerned about hazardous material in the old building? 

• No, the public should not be concerned about hazardous materials in old 
building. There is almost none left. 
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18. Concerns of indigenous plants. 

• We will go out to landscapers early in order to have indigenous plants 
available for the gardens. 

  
19. Radar capability. 

• Civil Aviation is responsible for the Radar. 
 
Table 1 provides a summary of issues raised in the consultation and a cross reference to 
the section(s) where the issues is addressed within the EIA. 

 
 

Table 1.  Issue/Cross Reference 

Issue  Agency Raising the Issue  EIA Cross Reference 
(Section Number) 

Existing Contaminated Sites BEST, AA 4.6, 6.1.3, 7.1.3 
Drainage / Flooding BEST, WSC, AA 3.72, 3.8.5, 4.5, 6.1.2, 7.1.2 
Windsor Well Field Operation WSC 3.12.2, 4.5, 6.1.2, 7.1.2 
Wildfires / Controlled Burns BNT 7.1.10 
Large Developments (non 
airport) 

BEST, BNT 8.0 

Blue Hole Preservation BNT The blue hole is off airport 
property and not impacted by 
the Project. 

Public Access to Lake 
Killarney 

BNT Access to the Lake is not 
impacted by the Project. 

Salvaging Face Rock  AMMC 6.1.11 
Displaying Airport History AMMC 7.1.11 
Displaying National Park 
Information 

BNT Table 13.  The design team is 
considering this request. 

Wildlife AA 4.11, 7.1.7 
Energy Use AA 3.4, 7.1.4 
International Waste DEHS, AA 7.1.5 

Hazardous Building Materials AA, PM 4.9 
Accessibility PM 3.2.3 
Indigenous Plants PM 6.1.7 
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APPENDIX B 
Modified Drainage Well – Technical Specifications (for Drainage Wells 
Located in Close Proximity to a Water Resources Area) 
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WATER AND SEWERAGE CORPORATION – The Bahamas 
 

Modified Drainage Well - TECHNICAL SPECIFICATION  
(For Drainage Wells located in close proximity to a Water Resources Area) 

 
1.0 INTRODUCTION 
 
This Technical Specification covers the procedure for the construction of drainage well, 
receiving storm water flows (only).  It is not meant to be a definitive description of the 
final product, as the hydrogeology varies from site to site throughout the Bahamas. 
 
The process involves the; 
 

1. Drilling and pump testing of a Pilot Hole (PH); 
2. Geophysical logging of the PH (if required by the Water Resources Management 

Unit (WRMU) of the Water & Sewerage Corporation (WSC); 
3. Upgrading of the Pilot Hole to a single-cased Drainage Well (DW); 
4. Pump testing of the DW (if required by WRMU). 

 
The final construction of the wells (depth of well(s) and depth(s) of casing(s)) will be 
based on the analysis of the data obtained from Item 2, the drillers’ logs, and any testing 
(water quality, specific capacity etc.) performed.  
 
All works must be witnessed or reviewed by the Water Resources Management Unit 
(WRMU) prior to any final approvals being given.  Works executed without prior 
consultation with the WRMU are subject to rejection. 
 
2.0 RESPONSIBILITIES 
 
The Drilling Contractor must; 

 
1. be approved by the Corporation (WSC) and furnish all labour, materials, 

equipment and other facilities and incidentals to construct and test the wells; 
2. apply for and obtain the necessary approvals to construct a disposal well by 

application to the Ministry of Health and the Department of Public Works as 
specified under the Bahamas Building Code; 

3. provide a schedule for construction of the wells to allow WSC to allocate the 
necessary resources; 

4. dispose of all excess drilling fluids, all fluids produced from the well, and all 
cuttings in a facility/location approved by the Corporation and in accordance with 
the legal and local requirements; 

5. maintain a daily detailed drillers report  and a complete log at the well site, and;  
6. prepare and submit a report entitled “Well Completion Report” to WSC as 

outlined below in Section 4.3; 
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WSC’s Water Resources Management Unit (WRMU) will; 
 

1. monitor the borehole progress; 
2. witness the pump tests; 
3. perform the geophysical logging of the PH; 
4. analyze the drillers’ logs, well testing and the geophysical logging data of the pilot 

hole to determine the casing depths for all wells, and; 
5. witness grouting of the casings. 

 
 
3.0 CONSTRUCTION SEQUENCE 
 
3.1 STORM WATER RUN-OFF (ONLY) DRAINAGE DISPOSAL WELL  
 

STAGE 1 (Pilot Hole):   
a) Construct a suitable drilling pad 
b) Drill a minimum 4-inch diameter pilot hole to a depth of 180 feet below 

mean sea level (BMSL). 
c) Pump test the 180ft pilot hole in accordance with clause 5.1 (if required by 

WRMU, and witnessed by WRMU). 
d) Geophysically log the 180ft pilot hole (if required by WRMU, and 

performed by WRMU). 
e) Determine final casing depths for the Drainage Disposal Well based on 

geophysical logging, driller’s log, and tests performed.  
 

STAGE 2 (Injection Casing): 
a) Drill a 14-inch diameter borehole to a depth of approximately 90 (+/- 10 ft.) 

feet BMSL. 
b) Set an 8-inch outside diameter injection casing to a depth of 

approximately 90 (+/- 10 ft.) feet BMSL. 
c) Cement grout the 8-inch outside diameter injection casing in place. 
  

STAGE 3 (Injection Zone): 
a) Drill a 6-inch nominal borehole to a depth of approximately 180 feet 

BMSL. 
b) Pump test the well to double the rated capacity of the anticipated flows, in 

accordance with clause 5.3 (if required by WRMU, and witnessed by 
WRMU). 

 
The depths at which casings will be set are approximate and actual depths may 
vary depending on the results of the geophysical logging and the findings of 
drillers’ log of the pilot hole. 
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4.0 REPORTING REQUIREMENTS 
 
4.1 DRILLER’S LOG 

During drilling of the pilot hole, the Drilling Contractor shall maintain a complete 
log at the well site setting forth the following: 
 

1. Reference point for all depth measurements 
2. Depth at which each change of formation occurs (eg. hard brown 

crust) 
3. Identification of the material of which each formation is composed 
4. Rates of penetration 
5. Drop of bit (during drilling operations) 
6. Any other pertinent data requested by WSC 

 
4.2 DAILY REPORTS 

During drilling of the wells, a detailed, daily drillers report shall be maintained and 
submitted as requested by the Corporation.  The report shall set forth the 
following: 
 

1. Complete description of all formations encountered, 
2. Number of feet drilled, 
3. Number of hours on the job, 
4. Shutdown due to breakdown, 
5. Feet of casing set, 
6. Depth and amount of fluid loss or gain, 
7. Any other pertinent data requested by WSC. 

 
4.3 WELL COMPLETION REPORT 

Upon completion of the wells, the Drilling Contractor shall also submit to WSC a 
report entitled “Well Completion Report” to include but not be limited to the 
following: 

  
1. Total depth of the completed disposal wells 
2. Depth or location of any lost drilling fluid, drilling materials, or tools 
3. Amount of cement-grout used to fill the annular space for each 

string of casing 
4. Depth of the log for all stages for all cement grouting operations 
5. Depth and description of each well casing 
6. Name of the Driller, dates for the commencement and completion 

of all phases of the works. 
7. A final complete set of the Drillers Logs, Injection Test and results 

duly signed and verified by the driller responsible for the works 
8. Other pertinent data requested by the CORPORATION. 
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5.0 TESTING 
  
Testing will consist of, but not limited to the following: 
 
5.1 SPECIFIC CAPACITY TESTING (Supply Wells)  
Purpose: Determine the geologic formation’s ability to yield water to the well.  Specific 
capacity is calculated by dividing the measured flow rate by the drop in water level 
relative to static conditions.   
 
Procedure:  This test is primarily conducted for supply wells and/or the Pilot Hole (at 
180ft depth if requested by WRMU).  A method statement must be provided for review 
and approval by the Engineer/Geologist. 
 

a) Maintain the drill bit at the test zone interval and stop reverse-air circulation 
b) Allow the water level in the borehole annulus to recover its static level. This will 

be measured by the Engineer/Geologist. 
c) Start to reverse-air circulation through the drill pipe to induce a draw down of the 

water level inside the borehole annulus. 
d) The water level in the borehole annulus (draw-down) is measured by the 

Engineer/Geologist along with the flow rate of the discharge water. 
e) Calculate the specific capacity.  

 
5.2 WATER QUALITY TESTING 
The driller will collect water quality samples approximately every 50 feet and also 
following the specific capacity testing. The samples will be turned over to the 
Engineer/Geologist who will perform water quality testing.  Analysis will include, but not 
be limited to, testing for chlorides, pH, temperature, and conductivity.  
 
The Engineer/Geologist may at his discretion analyze the water quality samples in using 
a colorimetric kit to analyze for chlorides and/or an electronic salinity meter, or return 
the samples to a suitable Laboratory for more detailed analysis. Additionally, an 
electronic direct reading instrument to measure temperature, pH, and conductivity may 
be used. 
 
5.3 INJECTION CAPACITY TESTING (Disposal Wells) 
The injection test will be performed on the brine/effluent/drainage disposal well in an 
effort to identify the flow capacity of the various formations. A method statement must 
be provided for review and approval by the Engineer/Geologist. 
 
The following requirements will apply: 
 

a) The wellhead must be in place prior to testing. 
b) All casing installed shall be plumb and true to line 
c) The well will be tested at twice the rated capacity of the plant / projected flows. 
d) The duration of the test will be 6 hours minimum and the flow into the well must 

be metered. 
e) A pressure gauge must be installed on the well head and there should be no 

change in the pressure reading for the duration of the test  



 

MODIFIED DRAINAGE WELL SPECIFICATION (WATER RESOURCE AREA)          Page 5 of 6 

6.0 CEMENT-GROUT 
 
Cement grout shall be ASTM C-150 Type II.  All grouting and sealing of well shall be 
performed in the presence of the Corporation.  The grouting shall be done in stages via 
a 2-inch tremmie pipe and in such a manner that will assure the filling of the annular 
space in one continuous operation during each stage.   
 
The Drilling Contractor shall wait 12 hours between each stage of cement and shall take 
full responsibility for cementing operations, including volumes to be used, and ensuring 
that the casings do not collapse, or burst from the weight and pressure of the cement.  
 
All cement grout shall be set to the depths selected by the Corporation. The Corporation 
must approve any deviation from this sequence. 
 
7.0 MATERIAL 
 
Well casing shall be schedule 80, flushed-coupled, square-threaded, polyvinyl chloride 
(PVC) pipe or polyethylene pipe SDR-21 or similar materials.  All casing shall be set to 
depths selected by the Corporation. Prior to its installation, the Corporation must 
approve the use of any other materials for the casing. 
 
8.0 WELL ACCEPTANCE CRITERIA 
 
The Well Completion Report will be counter-signed by WSC. WSC will not sign, and 
approval to operate the well will not be given, if the Drilling Contractor fails to comply 
with the tests and instructions outlined in this Technical Specification. 
 
9.0 WELL ABANDONMENT PROCEDURE 
 
Should testing of the well or the quality of water obtained from the formation not be 
adequate for the intended purpose, WSC may chose to abandon the well according to 
the following proposed procedure.  
 

STAGE 1 (Physical Survey):   
a) Conduct a physical survey to determine the depth of the well, type(s) of 

casing(s) and physical condition. The well will be plumbed by the Drilling 
Contractor in the presence of the Corporation 

b) Review of the physical survey and the findings of the plumbing of the well. 
Based on the geophysical data obtained from the pilot hole, the height(s) 
and depth(s) of any caverns encountered in drilling of the pilot hole will be 
determined 

  
STAGE 2 (Abandonment):  

a) Caverns shall be filled with gravel. 
b) Injection Casing shall be cement grouted to ground level. 
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10.0 COSTS 
 
10.1 WRMU/WSC COST 
 
WRMU/WSC shall review plans and inspect/test works at $125.00 per hour between 
8:00 a.m. and 5:30 p.m. with the minimum cost of any occasion being $125.00.  This 
rate will be subject to annual review.  All charges shall be paid on demand and all 
accounts settled prior to final approval of the installation by the WRMU/WSC.  Failure to 
pay these charges when due can result in services being denied to the DEVELOPER / 
OWNER.  
 
Expenses related to inspections, tests and site visits to subdivisions in the Family 
Islands that require personnel from New Providence to travel to the Island shall be paid 
by the Developer. Such inspections, tests and site visits will be limited to an average of 
two per month subject to the complexity of the development, and each trip will be limited 
to one person except where different or additional expertise is required. 
 
10.2 DRILLING COST 
 
Unit rates must be provided for the following activities unless otherwise indicated: 
 
10.3 STORM WATER RUN-OFF (ONLY) DRAINAGE DISPOSAL WELL 

 
STAGE 1 (Pilot Hole):   

a) Construct a suitable drilling pad. 
b) Drill a minimum 4-inch diameter pilot hole to a depth of 180 feet below 

mean sea level (BMSL). 
c) Pump test the 180ft pilot hole in accordance with clause 5.1. (LUMP SUM) 

 
STAGE 2 (Injection Casing): 

a) Drill a 14-inch diameter borehole to a depth of approximately 90 (+/- 10 ft.) 
feet BMSL. 

b) Set an 8-inch outside diameter injection casing to a depth of 
approximately 90 (+/- 10 ft.) feet BMSL. 

c) Cement grout the 8-inch outside diameter injection casing in place. (LUMP 
SUM) 

  
STAGE 3 (Injection Zone): 

a) Drill a 6-inch nominal borehole to a depth of approximately 180 feet 
BMSL. 

b) Pump test the well to double the rated capacity of the anticipated flows, in 
accordance with clause 5.3. (LUMP SUM) 
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STORMWATER ANALYSIS REPORT   
 

1.0 Project Overview 

1.1 PROJECT DESCRIPTION 

Stantec has evaluated the existing airport development site for the Lynden Pindling International 
Airport (LPIA) Expansion Project to determine potential stormwater impacts as a result of this 
expansion.  The proposed project includes the addition of approximately 32 acres± of new 
impervious area, as well as, several acres of redeveloped areas, including expansion of the 
terminal, airside aprons, landside parking and circulation areas.  The property is located in the 
northwestern region of the island of New Providence in the Commonwealth of the Bahamas.  
The airport is situated approximately 15 miles from Nassau, the capital city of the Bahamas.  
The airport is bordered to the east by Coral Harbour Road and Lake Killarney forming the 
easterly limits of the study area.  Windsor Field Road to the north and the existing airport 
runways to the south and west delineate the remaining boundaries of the study area. 

The proposed airport improvement project will result in the construction of approximately 13 
acres of new paved areas on landside and 19 acres of new paved surface at the airport side.  
More specifically, the development consists of an expansion to the existing terminal buildings, 
new or improved landside road networks, new and relocated parking lots, taxi stands, limo and 
bus parking, car rental parking and a few accessory buildings and associated parking areas.  In 
addition to the terminal expansion, airside construction will include a new aircraft parking apron 
and circulation stub taxiways. 

The stormwater analyses were performed separately for both the airside and landside 
developments.  These portions of the project, although unified in overall development scheme 
and master planning, may be easily separated due to the infrastructure positioning and distinct 
drainage patterns.  The airside improvements and landside development are each considered 
and evaluated separately for predevelopment and postdevelopment conditions.  Both sites are 
very flat and are topographically and hydrologically separated by the existing and proposed 
airport terminal buildings and drain independently from each other.   

Refer Appendix A for the HydroCAD diagrams, calculations, report and drainage plans for 
modeling assumptions, subcatchments, flowpaths, drainage reaches, etc.  Runoff calculations 
were performed for 5 year storm events as the design storm which considers runoff using a 
duration of six hours for the existing and developed conditions.   This is in accordance with 
Ministry of Works & Utilities (MPWU) Design and Construction Guidelines, dated 2004.  
Additionally, calculations were performed for the 2-year storm for peak flow analyses using the 
calculated critical duration for evaluation of the maximum effects of peak flows and runoff 
volume for more intense and more frequent events.  This shorter, more intense storm condition 
typically results in substantially higher peak flow rates but in most instances results in less runoff 
volume due to the shorter duration.  The effects of both storm conditions were evaluated for this 
site. 
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1.2 EXISTING SITE DESCRIPTION 

1.2.1 Airside 

The airside portion of the existing site consists of expansive areas of bituminous pavement 
between the terminal buildings and the taxiway used as aircraft parking aprons, passenger 
loading areas and ramps, baggage handling, service vehicle access and refueling facilities.  The 
airside facilities are located adjacent to and southwest of the airport terminal buildings.  There 
are small grassed areas and islands between the aprons and the taxiways located to the south 
and west.   These grass areas typically contain linear swales used to intercept and control 
stormwater discharges from the aprons and taxiways.  There are similar grassed areas and 
drainage swales between the taxiways and runways beyond the project limits.  There is a large 
forested area to the west of the existing aprons.  A portion of this wooded area will be removed 
for the apron expansion. 

The existing drainage swales are hydraulically connected across taxiway stubs and other paved 
areas by large diameter culvert pipes which balance and distribute flow between the swales.  
Most of the runoff occurs as sheet flow across the paved aprons.  The slopes throughout the 
airport property are substantially flat with typical gradients of 0.5% or flatter.  Runoff, for the 
majority of the airside is collected via long linear slotted drains which discharge into the open 
drainage swales.  The discharge outlets of the slotted drains include diversion weirs to divert the 
first flush of runoff into several existing large underground Oil/Water separators (OWS).  Runoff 
from large peak flows and extended rainfall events bypasses the OWS units and discharges 
directly to the drainage swales.  The length and extent of the open swales is significant, but the 
total capacity is limited due to the shallow and narrow configuration of the swales.  The swales 
on airside which receive the runoff from the project eventually are interrupted by a series of 
existing weirs to contain most of the runoff within the system prior to discharging to Lake 
Killarney.  Overflow of the weir system causing release of runoff to Lake Killarney occurs only 
during very intense or significant rainfall events.   Due to the arrangement and limited capacity 
of the open drainage system the swales frequently fill to at or near capacity.  The accumulated 
runoff dissipates via infiltration or evaporation or evapotranspiration.  More significant storms of 
very high rainfall intensity or extended durations typically result in out of bank conditions and 
localized flooding around the swales and occasional overflow of the swale system to Lake 
Killarney.  Severe storms and hurricanes often result in significant flooding and standing water 
on pavement areas and occasionally into lower portions of the terminal buildings and facilities.  
Refer to Stormwater Analysis Pre-Development Airside plan (Drawing #1) in Appendix B.  There 
are no existing drainage deep wells within the development limits of the airside construction. 

1.2.2 Landside 

The landside portion of the existing site consists of several roads, parking lots, small buildings 
and areas of pavement between the terminal buildings and the main access roads.  The 
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landside facilities are located adjacent to and northeast of the airport terminal buildings.  A 
substantial portion of this area is paved or impervious.  There are small grassed areas and 
islands in the parking lots and between adjacent lots or facilities.   There are a few large open 
grassy areas and a few small wooded areas in the undeveloped portions of the site mainly to 
the northwest between the terminal building and the fuel farm near Windsor Field Road. These 
grass areas are typically very flat and are sparsely vegetated.  There is a large open area near 
the center of the site which contains a few long linear swales, similar to those on the airside.   
These swales are used to intercept and control stormwater discharges from the passenger 
parking areas and nearby facilities.  There are several storm drain collection systems including 
catch basins, trench drains and culverts which convey runoff to the drainage swales.  There are 
several drainage deep wells employed in the landside facilities and lots to direct stormwater 
deep into the subsurface zones.  There are a few large expansive areas which are not serviced 
by storm drains or deep wells.  These areas are assumed to drain via sheet flow to the drainage 
swales. 

The existing drainage swales on landside are hydraulically connected across roads and other 
paved areas by large diameter culvert pipes which balance and distribute flow between the 
swales.  Most of the runoff occurs as sheet flow across the parking lots or open areas.  The 
slopes throughout the landside airport property are substantially flat with typical gradients of 
0.5% or flatter.  Similar to the airside drainage swales the total capacity is limited due to the 
shallow and narrow configuration of the swales and the fact that ultimately, these drainage 
swales result in a dead end at Coral Harbour Road.  Refer to Stormwater Analysis Pre-
Development Landside plan (Drawing #3) in Appendix B.  These drainage swales perform in a 
manner similar to the airside swales and due to the limited capacity of the open drainage 
system the swales frequently fill to at or near capacity.  The accumulated runoff dissipates via 
infiltration or evaporation or evapotranspiration.  More significant storms of very high rainfall 
intensity or extended durations typically result in out of bank conditions and localized flooding 
around the swales.  Severe storms and hurricanes often result in significant flooding and 
standing water on parking lots and pavement areas and occasionally into lower portions of the 
terminal buildings and facilities. 

1.3 PROJECT LOCATION MAP 
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2.0 Stormwater Analysis 

2.1 METHODOLOGY 

The Rational Method was used for computing rainfall and runoff rates.  The Rational Method is 
one of the preferred methods by Ministry of Public Works & Utilities (MPWU).  This method 
accounts for general soil types, existing land use, topography, vegetative cover and proposed 
land use for the developed portions of the property.  Runoff coefficients are assigned to areas 
within the watershed representative of each of these cover conditions within each 
subcatchment.  The weighted average, by area, of these coefficients determines the composite 
runoff coefficient (C) for each drainage area.  For this study, a family of 
Intensity/Duration/Frequency (IDF) rainfall curves was used to specify the intensity of rainfall 
throughout the range of storm durations from 5 minutes to six hours for each of the recurrence 
intervals of 2 years, 5 years and 10 years. Computer modeling methods and dynamic storage 
indication and routing procedures were used within HydroCAD 8.50 software.  We evaluated the 
pre-development conditions of the existing Airside and Landside sites and post-development 
conditions for both of the proposed developed sites in order to assess the magnitude of rainfall 
runoff and peak stormwater flows, and to evaluate drainage patterns, flow velocities, flooding 
potential.  Each site was evaluated for the 5 year design storm and critical 2 year peak flows.  
The design storm is evaluated using the Rational Method and extrapolating the rainfall intensity 
for a storm duration (D) of 6 hours from the 5 year IDF curve.  The rainfall intensity (I) for the 
design storm is 0.80 in/hr.  In order to evaluate the impacts associated with more frequent, 
shorter duration, higher intensity storms, we also calculated peak rainfall based upon the 2 year 
IDF curve using the intensity (I) derived from the storm with a Time of Concentration or duration 
associated with the critical duration for the composite watershed.  This critical duration and 
associated intensity is calculated for each Dt interval (0.01 hrs) to determine the duration which 
results in the highest peak flow.     
 
All supporting data and calculations are submitted with this report and contained in the 
Appendices.  Stormwater quality management for the developed site conditions will be achieved 
by the use of Low Impact Development techniques and stormwater treatment and management 
Best Management Practices (BMPs) dispersed throughout the site.   Following is a description 
of the methods and BMPs considered for use at  LPIA. 
 

2.1.1 Open Detention/Retention 

The existing site includes a significant number of open swales used for accumulation and 
storage of stormwater runoff throughout the property on airside and landside.  These swales are 
typically narrow and linear and extremely flat with little or no longitudinal slope.  Although many 
are connected with large diameter culverts, some are constructed with no outlet. Stormwater in 
the swales is primarily discharged slowly via infiltration, evapotranspiration.   The swales are 
shallow due to the occurrence of high groundwater a few feet below the surface and are 
typically poorly vegetated due to standing water and steep eroded sideslopes.  They are limited 
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in capacity due to their shallow, narrow, linear configuration.  As a result, the larger or more 
intense storms may result in out of bank conditions and shallow ponding in the vicinity of the 
swales. 

In some areas isolated from the swales, stormwater is removed with drainage deep wells.  No 
new drainage deep wells are proposed on airside.  Several new drainage deep wells will be 
added to help control runoff on landside.  We recommend the continued use of the existing 
drainage swales, since they are effective for most storms and the property is limited for use of 
large retention areas.  However, it is recommended that the existing swales within the vicinity of 
the proposed construction on airside are regraded to improve the sideslopes to 4H:1V for better 
vegetation growth, safety and maintenance.  These existing swales should also be slightly 
widened at the base of the swales.  These improvements to the existing drainage swales will 
significantly improve the capacity and performance of the existing stormwater management 
system.   

Several new retention swales are proposed for collecting runoff from both the airside and 
landside improvements.  A new shallow grass swale and small retention area are proposed for 
the new apron expansion to accommodate the significant increase in impervious surface area.  
Several small swales and shallow open storage areas are also proposed for the landside 
improvements.  These are intended to provide storage for several new or redeveloped 
impervious areas and for the replacement of the existing drainage system capacity that is lost 
due to the elimination of the large existing retention swale along the perimeter of the U.S. 
departure loop road.  The existing narrow retention swale near the abandoned sewer treatment 
plant will also need to be expanded in order to accommodate the loss of volume of the existing 
swales and to control runoff from the new developed areas.  These retention areas on landside 
will not include a positive discharge outlet and will depend on infiltration and evapotranspiration 
for stormwater removal and will need to be supplemented with subsurface retention storage 
beneath the proposed new short term and long term parking lots.  The increased surface area of 
new or regraded grass swales will enhance the performance and ability of these areas to treat 
and dispose of stormwater. 

2.1.2 Drainage Deep Wells 

Several existing drainage deep wells are currently in use at the site for stormwater disposal for 
both airside and landside existing facilities.  Most of the wells for the existing airside are located 
on the general aviation aprons away from major aircraft operations and piers.  No new drainage 
deep wells are proposed for the new airside improvements.   

There are several existing drainage deep wells distributed throughout the landside facilities 
which will be supplemented with additional new deep wells at several locations throughout the 
landside improvements.  The number of wells and final locations will be determined at final 
design.  Final design will include a combination of drainage deep wells, open retention storage 
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areas and underground retention storage.  The greater the volume of subsurface storage 
provided beneath the new parking areas, the need for deep wells will be reduced accordingly.  
All new deep wells will be designed and constructed in accordance with Commonwealth of the 
Bahamas applicable standards and recommendations of Ministry of Works & Utilities (MOWU), 
BEST Commission, Water Resources Management Unit (WRMU) and other agencies having 
jurisdiction.  According to a recent report “Deep Well Disposal for the Bahamas”  by  WRMU 
(May 2004), deep wells can, and do, work in the hydrogeological environment of the Bahamas.   

Typical details for deep wells are included in Appendix C, (3).   The MOWU standards for deep 
wells includes a catch pit/catch basin with an open grate inlet and 12 inch minimum sump 
connected to a 2 foot to 3 foot square drainage well pit . The drainage well pit includes a 10 inch 
diameter well with pipe casing depth of at least 40 to 60 feet which must be grouted for the 
entire casing length in a minimum of at least a two inch annular space around the casing pipe.  
The well is typically bored to a minimum depth of at least 150 to 200 feet.  The interior of the 
well pit has a minimum sump of 8” to 12” to the top of the well pipe and a well screen installed to 
prevent floatable debris from entering the well head.  It is estimated that a typical deep well will 
discharge at an average drainage rate of 1.36 cfs.  The design of deep wells for this project is 
based on the provisional value of 1.3 cfs per well.  New drainage deep wells will be limited to 
landside development only.  No new drainage deep wells will be proposed for the airside apron 
expansion.  New drainage deep wells will be located at least 150 feet from locations of any 
known drinking wells.  It is Stantec’s understanding that there are no drinking wells or water 
works intakes within at least 800 feet from the work area or any new drainage deep wells.  
Drainage deep wells will do very little to prevent or eliminate ponding or flooding for large storm 
events, but will greatly enhance the drainage capacity and drawdown rate for those areas which 
are inundated or flooded and allow stormwater to dissipate quickly after and between storms.  
Drainage deep wells will be much more effective for providing relief from ponding and controlling 
runoff from smaller, more frequent storm events.  

For drainage design purposes existing and proposed drainage deep wells are modeled 
(HydroCAD) as ponds with insignificant volume and a constant discharge rate of 1.3 cfs per 
well. 

2.1.3 Storm Drains and Large Diameter Culverts 

New culverts for the airside apron expansion for taxiway crossings and connecting retention 
swales will be at least 30” diameter pipes.  All new culverts used for transmission of stormwater 
on landside improvements shall be at least 24” diameter pipes.  Larger pipes are preferred in 
locations where suitable and available head exists.  Catch pit/catch basin storm drain pipes and 
connectors shall be a minimum of 12” diameter.  Underdrain pipes, orifices or flow restriction 
pipe outlets may be smaller as required for design but shall be a minimum of 6” diameter.  Large 
diameter pipes may be used to connect between open ponded areas and swales and may be 
installed flat or with very flat pitch.  Slotted drain culverts shall be used where feasible to 
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improve inlet capacities and reduce or eliminate shallow ponding on flat paved surfaces with 
minimum slopes of 0.5%.  Details for typical slotted drains are provided in Appendix C.  These 
details are provided for informational purposes and may differ slightly for final design. 

2.1.4 Pavement Options (Landside Only) 

Preliminary stormwater analyses included several options including the use of porous 
pavement.  The use of porous asphalt was determined to be infeasible as a result of those 
evaluations. 

2.1.5 Oil/Water Separators and Flow Interceptors (Airside Only) 

New Oil/Water Separators (OWS) shall be used on the proposed airside apron expansion in 
conjunction with the new slotted drains and storm drain which accepts runoff in areas where 
refueling operations will occur on the larger aircraft on Pier C.  A portion of the apron expansion 
will drain directly to the new grass swale.  This area involves refueling operations for smaller 
commuter aircraft.   

The area draining to the Oil/Water Separators is estimated at approximately 300,000 sf.  The 
estimated stormwater flows from this area, based upon the 5 year design storm is 2500 GPM.  
Prior to discharging to the OWS, this area drains to a new NFPA 415 compliant slotted storm 
drain which is constructed in sections and hydraulically broken at approximately 125 intervals 
and diverted through an off line storm drain connection at each break to retard and help contain 
accidental fuel spills.  The new apron storm drain will discharge to a new outlet control structure 
which includes a weir/flow splitter which will divert flows to four new 6,000 gallon underground 
fiberglass OWS units installed in parallel.  Each unit has a flow through capacity of up to 600 
GPM and a spill storage capacity of 5,100 gallons.  This system will provide spill containment 
storage for up to 20,400 gallons under runoff conditions associated with the 5 year design 
storm.  The OWS are designed to separate oil and grease contaminants from water and 
discharge clean effluent containing less than 10 ppm oil effluent quality at the design flow rates.  
Extreme rainfall events resulting in flow rates greater than that for the design storm will bypass 
the OWS via the overflow weir in the outlet control srtructure and discharge the excess flows 
directly to the receiving spillway, while the separated oil is retained in the tank.  OWS units are 
designed based upon Stokes Law using coalescing plate packs for gravity separation of free oils 
and settleable solids. 

Flow interceptor stop gates are proposed at strategic locations to capture and contain fuel/oil 
spills which may bypass the proposed or existing OWS units.  These interceptor stop gates are 
manually operated slide plates which can be installed on the existing culvert headwalls.  Refer 
to Appendix C (5) for cutsheet details.  The gates will be operated by first responders in 
response to a spill in accordance with the LIPA Hazardous Materials Spill Response Plan. 
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The small apron area which drains to the open swale will be subject to smaller potential spills.  
This area does not drain to storm drains.  The sheet flow drainage which will  occur on this area 
will result in a much longer time of concentration and travel time to the new stop gates and will 
allow the emergency responders time to install the stop gates and contain the spill prior to 
crossing the taxiway for removal with skimmers and sorbents. 

2.1.6 Underground Detention/Retention Storage (Landside Only) 

The stormwater management plan for the landside development proposes the use of new and 
existing open retention storage swales for stormwater disposal.  Also included, is the use of 
drainage deep wells and underground retention storage for the short term and long term car 
park areas.  The extent and locations of underground storage will depend upon final design 
considerations for open drainage areas and the number of deep wells employed for stormwater 
storage and disposal.  The property is limited for space and availability for open retention areas 
and will use a combination of several stormwater disposal methods including some underground 
storage in prefabricated chambers. 

In order to provide flexibility in evaluating the combinations of stormwater management 
methods, we have provided a modular design for implementing and modeling underground 
storage for the site.  This approach assumes a “modular” storage unit for underground storage 
which can be sized and evaluated as a “Unit”.  This modular size would apply to the system of 
chambers, stone, pipes and perforated pipes.  Each underground storage module will be 
approximately 100’ x 150’ in size with a storage capacity of approximately 22,000 cf storage 
volume.  In this manner a “modular unit” can be inserted into the stormwater model at any 
location, or several locations, on the developed site in order to calculate the storage capacity 
and flows associated with each module.     

The stormwater calculations for the landside development include the use of approximately 20 
new drainage deep wells for stormwater discharge around the new US terminal building and 
loading dock, the limo staging area and the future long term parking lot extension.  The 
proposed drainage system also includes several shallow retention storage areas/swales in the 
vicinity of the Butler building, CBP parking, taxi staging area and new access road and also 
considers the use of a large open retention storage area to replace the existing drainage swale 
in the vicinity of the abandoned wastewater treatment plant.  This open retention area, in 
combination with the proposed drainage swales and drainage deep wells will adequately 
dispose of stormwater runoff and limit the peak flows and flooding potential to less than, or 
equal to existing or predevelopment conditions.   

Stormwater design considers the use of three underground stormwater storage “modules” 
based upon the use of Cultec® storage chambers.  The stormwater management system 
includes and relies upon the use of several drainage structures and slotted drains to capture 
and collect runoff.   
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2.2 EXISTING SITE CONDITIONS/SOILS 

Several test pits, borings and soils tests have been performed on the airport site as part of 
geotechnical investigations performed primarily to explore the subsurface conditions for 
suitability for supporting the proposed construction and foundations for the new terminal and 
airside and landside expansions.  For more detailed information and geotechnical findings refer 
to a recent report entitled NAD LPIA Expansion Project Phase II, Geotechnical Investigation, 
Final Report by Engineering Technical Services in association with Ardaman & Associates 
(August 2008).   

Geographical terrain conditions at the site can be characterized as generally flat with elevations 
varying by only 3 to 4 feet within the airport property.  Slopes are very flat and typically near 
0.5% or less.  The lower areas are generally constructed swales and swales for surface water 
drainage in areas such as between the runway 14/32 and the taxiways.  Soils are described as 
predominantly sedimentary sandy “whiteland” soils which are generally impoverished of 
nutrients and not suitable for agriculture or supporting dense vegetation.  These soils are 
shallow to bedrock and groundwater was found to occur at depths of 3 to 6 feet.  Fluctuations of 
the ground water table are expected to occur seasonally and annually depending upon rainfall, 
evaporation, etc.  While this proximity of surface conditions to groundwater increases the 
potential for contamination , the results of groundwater testing (Earth Tech, 2004) showed no 
contamination for any of the boreholes or monitoring wells.  The greatest potential for 
environmental impacts to the natural terrain is most likely to occur during construction and earth 
moving activities.  These impacts are considered to be localized and can be greatly reduced 
through the effective implementation and maintenance of erosion control measures.  Erosion 
and sedimentation control provisions will include a control plan, site design criteria and 
maintenance and enforcement responsibilities.  Slope stability issues should not be a significant 
concern but recommendations include temporary construction and excavation slopes of 2H:1V 
and final slopes for graded areas of 3H:1V.   4H:1V sideslopes will be used for new and 
reconstructed swales.  

Percolation and soil infiltration rates are generally very high and most of the runoff from smaller 
storms does not result in ponding   In low lying areas it may be necessary to install drainage 
deep wells to eliminate or reduce the duration of ponding due to larger storms.  Percolation 
rates are typically 1 to 2 inches per hour which results in drawdown of the swales of 2 to 4 feet 
per day in addition to evapotranspiration which can sometimes be quite high.  The Ministry of 
Public Works (MOPW) recommends that stormwater ponding areas should typically drain down 
within two days.  Therefore ponding at depths of approximately four feet would drain in less than 
two days, assuming a conservative percolation rate of 1”/hr.  Deep wells are generally effective 
in removing surface runoff but may not prevent initial flooding due to large rainfall events.  
Rather, they allow flooding to dissipate rapidly after the storms.  The very flat slopes and 
proximity of the surface to the water table make the use of storm sewers impractical, and where 
used, they must be installed with very flat slopes.  Any drainage wells shall be installed in 
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accordance with MOPW guidelines for deep well design and installation practice, which 
assumes a discharge rate of 1.3 cfs per well.  All well locations must be in compliance with any 
required offsets and shall include setbacks of at least 150 feet from drinking water well or 
wastewater discharge wells in the vicinity.  It is Stantec’s understanding that there are no 
drinking wells or water works intakes within at least 800 feet from the work area. 

 

 

2.3 AIRSIDE STORMWATER ANALYSIS 

2.3.1 Pre Development Drainage Conditions 

The existing site in the vicinity of the project is currently developed, mostly impervious with a 
few large open grassy areas with limited woodland areas to the northeast.  The wooded portions 
of the site are well vegetated with mixed growth of dense shrubbery and existing large trees.  
The open areas are generally characterized as small unpaved islands surrounded by pavement 
and have poorly-established grasses and meadow vegetation.  Runoff from the site generally 
drains away from the terminal building into several long shallow swales connected with large 
diameter culvert pipes.  This system of connected swales and culverts forms a linear storage 
pond or series of ponds which receive all or most of the runoff from the site.   These swales, or 
drainage swales, are situated generally around the perimeter of the existing aprons and 
between the taxiway and runway.  These swales retain stormwater runoff until it can dissipate 
through infiltration or evapotranspiration.  Significant events will cause the overflow weirs at the 
end of the swale system near Coral Harbour Road to be overtopped and result in stormwater to 
be discharged to Lake Killarney. 
  
Subcatchment #1 located northeast of the existing aprons is the largest of the drainage areas 
encompassing 30.7 acres and includes most of the area to be developed.  This subcatchment is 
partially wooded, includes some minor existing development and open fields.  This 
subcatchment includes an existing retention swale modeled as Pond #1.  Runoff is routed 
across the taxiway to a second drainage swale (Pond #2) located in Subcatchment #7.  The 
peak flow rates for the 2 year critical duration and 5 year design storms are 19.69 cfs and 10.89 
cfs. 
    
Subcatchment #2 includes 10.4 acres of mostly paved apron area which will be reconstructed.   
This area drains to a slotted trench drain.  This existing drain discharges to a weir outlet which 
diverts the first flush of runoff into an existing 6000 gallon oil/water separator. When sufficient 
runoff accumulates the stormwater flows over the weir and into an existing drainage swale, 
indicated as Pond #3.  The peak flow rates for the 2 year critical duration and 5 year design 
storms are 12.89 cfs and 7.13 cfs. 
 
Subcatchment #3 includes 10.8 acres of mostly paved apron area.  This area will receive only 
minor renovations and will remain essentially the same as in its current condition.  This area 
also drains to a slotted trench drain.  Similarly, this existing drain discharges to a weir outlet 
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which diverts the first flush of runoff into an existing 6000 gallon oil/water separator. When 
sufficient runoff accumulates the stormwater flows over the weir and into an existing drainage 
swale, indicated as Pond #3 then routed under a stub taxiway to another drainage swale (Pond 
#5) located in Subcatchment #4.  The peak flow rates for the 2 year critical duration and 5 year 
design storms are 14.01 cfs and 7.75 cfs. 
 
Subcatchment #4 includes 9.34 acres of mostly paved apron area.  This area will not receive 
significant renovations and will remain substantially the same as in its current condition.  This 
area drains to a third slotted trench drain.  Similarly, this existing drain also discharges to a weir 
outlet which diverts the first flush of runoff into an existing 6000 gallon oil/water separator. When 
sufficient runoff accumulates the stormwater flows over the weir and into the existing drainage 
swale, indicated as Pond #5. The peak flow rates for the 2 year critical duration and 5 year 
design storms are 11.71 cfs and 6.48 cfs. 
 
Subcatchment #5 is a 3.67 acre area of mostly paved apron area.  This area will remain the 
same as in its current condition.  This area includes the fringe of existing aprons and drains to 
an existing slotted drain and also discharges to a weir outlet which diverts the first flush of runoff 
into an existing 6000 gallon oil/water separator before discharging to an existing drainage 
swale, indicated as Pond #5 then routed under the main taxiway to another drainage swale 
(Pond #7) located in Subcatchment #9.  The peak flow rates for the 2 year critical duration and 5 
year design storms are 3.80 cfs and 2.10 cfs. 
 
Subcatchment #6 is a small 3.08 acre area which includes portions of the existing aprons and 
main taxiway and drains directly into an existing drainage swale, indicated as Pond #6 then 
routed under the main taxiway to another drainage swale (Pond #7) located in Subcatchment 
#9.  The peak flow rates for the 2 year critical duration and 5 year design storms are 3.82 cfs 
and 2.11 cfs. 
 
Subcatchment #7 is a large 14.17 acre area which includes portions of the existing main 
taxiway and runway and drains directly into an existing drainage swale, indicated as Pond #2 
located between the main taxiway and runway then routed under a stub taxiway to another 
drainage swale (Pond #4) located in Subcatchment #8.  The peak flow rates for the 2 year 
critical duration and 5 year design storms are 11.36 cfs and 6.29 cfs. 
 
Subcatchment #8 is a large 20.52 acre area which includes portions of the existing main 
taxiway and runway and drains directly into an existing drainage swale, indicated as Pond #4 
also located between the main taxiway and runway then routed under a stub taxiway to another 
drainage swale (Pond #7) located in Subcatchment #9.  The peak flow rates for the 2 year 
critical duration and 5 year design storms are 17.35 cfs and 9.60 cfs. 
 
Subcatchment #9 is a large 15.59 acre area which includes portions of the existing main 
taxiway and runway and drains directly into an existing drainage swale, indicated as Pond #7 
between the main taxiway and is the downstream analysis point since it represents the location 
which receives the runoff from all of the other subcatchment areas which is routed to this 
existing swale.  Therefore the runoff at this location is indicative of the combined runoff and flow 
rates for the entire airside development area.   The cumulative flows are represented at pond #7 
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and evaluated at Reach #7.  The peak flow rates for the 2 year critical duration and 5 year 
design storms are 12.27 cfs and 6.79 cfs. 
 
Reach #7 The combined affects of runoff from each subcatchment are therefore cumulated for 
a total inflow area of 118.26 acres at Pond #7 and routed to Reach #7 in order to evaluate the 
combined flow from the entire site and compared to the developed site.  The peak elevation of 
Pond #7 is 12.94 feet which is out of bank flooding by nearly one foot indicating a temporary 
shallow ponded area of approximately 100 feet wide.  The combined peak flow rates at reach #7 
for the 2 year critical duration and 5 year design storms are 52.48 cfs and 52.48 cfs.   
 
Refer to the Stormwater Pre-Development Airside Plan included with this report for a further 
description of the various subcatchment areas. 

  

2.3.2 Post Development Drainage Conditions 

The post-development site drainage patterns are similar to those that currently exist.  The most 
significant differences are the changes in impervious area and cover types due to the proposed 
site improvements and the minor increase in the number of subcatchment areas as a result of 
the expansion of the apron to the northeast.  Subcatchment #1 as it existed for the pre-
development conditions was divided into new smaller subcatchment areas and renamed as 
Subcatchment #11 and Subcatchment #12.  The basic drainage areas and patterns described 
by the remaining subcatchment areas identified for the predevelopment conditions are still in 
effect but a few of these original drainage subcatchment areas have been modified due to the 
developed areas.   

The post development stormwater management approach to this site is to implement strategies 
and technologies similar to the existing site.  The objectives of the site design is to minimize, 
detain and retain the post-development runoff volumes for the design storm in several small 
retention/treatment swales in locations close to the source in order to simulate predevelopment 
hydrological functions and existing drainage patterns without resulting in increased flooding or 
flow rates.   

Subcatchment #11 includes a portion of the former Subcatchment #1 located northeast of the 
existing aprons.  This 15.34 acre drainage area includes approximately half of the proposed 
new apron.  This subcatchment was previously predominantly wooded and is proposed to 
include mostly paved apron area.  This subcatchment includes a proposed new retention area 
and grassy swale modeled as Pond #11 which will capture and treat runoff form the new apron.  
This drainage swale will be constructed as a wide flat pitched grassy swale to enhance the 
removal of Total Suspended Solids (TSS) and other pollutants resulting from the added 
increase in pavement area.  The peak flow rates for the 2 year critical duration and 5 year 
design storms are 12.62 cfs and 8.41 cfs. 
    
Subcatchment #12 includes a portion of the former Subcatchment #1.  Subcatchment #12 
includes 15.72 acres ! of mostly paved new apron area which will be constructed.   This area 
will drain to a new segmented slotted trench drain and parallel pipe system in accordance with 
NFPA 415.  This new stormwater collection system will discharge to a weir outlet/flow splitter 



LPIA EXPANSION 
STORMWATER ANALYSIS REPORT   
Stormwater Analysis 
November 14, 2008 (revised 1/20/2009, 50% DD) 

 

tls u:\1276\127639900\civil\design\report\stormwater report\1-20-2009-rev-rpt_lpia_exp_strmwtr(c).doc 2.13  

which will divert the first flush of runoff into two new 15000 gallon oil/water separators (OWS) 
arranged in a parallel pattern to simultaneously route runoff through the OWS systems. This 
new apron area will displace and eliminate the existing drainage swale formerly referred to as 
Pond #1 and replaces it with a new retention swale area located between the apron and 
taxiway.  This new retention swale indicated as Pond #12 will receive the direct discharge from 
the new slotted drain/storm drain system.  This retention swale will also receive runoff from the 
new drainage swale (Pond #11) routed under the new proposed stub taxiway.  This retention 
swale/pond will utilize the former outlet structure culverts to discharge under the taxiway to 
Pond #2 located in Subcatchment #7.  The outlet from this new pond #12 will include a new 
manually operated stop plate/slide gate to intercept and contain stormwater in the pond in the 
event of and emergency fuel spill. The peak flow rates for the 2 year critical duration and 5 year 
design storms are 16.74 cfs and 11.16 cfs. 
 
Subcatchment #2 includes 10.4 acres!.   This area drains to a slotted trench drain.  The 
existing slotted trench drain and 6000 gallon oil/water separator will remain.  The peak flow 
rates for the 2 year critical duration and 5 year design storms are 10.70 cfs and 7.13 cfs. 
 
Subcatchment #3 includes 10.8 acres !.  This area will receive only minor renovations and will 
remain essentially the same as in its current condition.  The existing slotted trench drain and 
6000 gallon oil/water separator will remain. The peak flow rates for the 2 year critical duration 
and 5 year design storms are 11.63 cfs and 7.75 cfs. 
 
Subcatchment #4 includes 9.34 acres.  This area will remain substantially the same.  This area 
drains to a third slotted trench drain.  The existing slotted trench drain and 6000 gallon oil/water 
separator will remain.  The peak flow rates for the 2 year critical duration and 5 year design 
storms are 9.72 cfs and 6.48 cfs. 
 
Subcatchments #5, #6, #7, #8 and #9 will not be changed for the post development conditions.  
The peak flow rates for the 2 year critical duration and 5 year design storms are the same as for 
the predevelopment conditions. 
 
Subcatchment #9 includes 15.59 acres.  This area will remain the same.  This is the 
downstream analysis point which receives the runoff from all of the other subcatchment areas 
routed to the existing swale (Pond #7).  Therefore, as in the predevelopment condition, the 
runoff at this location is indicative of the combined runoff and flow rates for the entire airside 
developed site.   The cumulative flows are represented at pond #7 and evaluated at Reach #7.  
The peak flow rates for the 2 year critical duration and 5 year design storms are 10.19 cfs and 
6.79 cfs. 
 
Reach #7 The combined affects of runoff from each subcatchment are therefore cumulated for 
a total inflow area of 118.6 acres at Pond #7 and routed to Reach #7 in order to evaluate the 
combined flow from the entire site and compared to the predevelopment site.  The peak 
elevation of Pond #7 is 12.52 and 12.54 feet for the two storm events, which results in out of 
bank flooding by approximately six inches indicating a temporary shallow ponded area of 
approximately 50 to 100 feet wide.  This is approximately six inches less flooding than for the 
existing conditions.  This potential for flooding may be further reduced by adding additional 
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drainage deep wells of additional retention storage capacity.  The combined peak flow rates at 
reach #7 for the 2 year critical duration and 5 year design storms are 49.86 cfs and 50.08 cfs.   
 
Refer to the Stormwater Analysis Post-Development Airside Plan included with this report for a 
further description of the various subcatchment areas.  

 

2.3.3 Pre Development/Post Development Comparison 

The existing drainage swale, indicated as Pond #7 between the main taxiway is the downstream 
analysis point since it represents the location which receives the runoff from all of the other 
subcatchment areas which is routed to this existing swale.  Therefore the runoff at this location 
is indicative of the combined runoff and flow rates for the entire airside development area.   The 
cumulative flows are represented at Pond #7 and evaluated at Reach #7.  The existing peak 
flow rates for the 2 year critical duration (D) of 80 minutes and peak rainfall intensity (I) of 1.45 
in/hr  and for the 5 year design storms with duration (D) of six hours and rainfall intensity (I) of 
0.80 in/hr are 52.48 cfs and 52.48 cfs, respectively.  The post development rates for the 2 year 
critical duration and 5 year design storms are 49.86 cfs and 50.08 cfs.  This results in decreases 
of the flow rates for the developed site.  The peak flood elevation associated with each of these 
storm events for Pond #7 is 12.87 cfs and 12.50 for the existing 2 and 5 year storms and 12.52 
cfs and 12.54 which is provides for a slight reduction in the peak flood elevation for the 
developed site. 
 

SUMMARY TABLE 

AIRSIDE 

PRE-DEVELOPMENT 

(cfs) 

POST-DEVELOPMENT 

(cfs) 
Subcatchment 

(acres) 
2-year 

(DC = 80 min) 
5-year Subcatchment 

 (acres) 
2-year 

(DC = 120 min) 
5-year 

- - - 11  (15.34) 12.62 8.41 

1  (30.69) 19.69 10.89 12  (15.72) 16.74 11.16 

2  (10.40) 12.89 7.13 2    (10.40)  10.70 7.13 

3  (10.80) 14.01 7.75 3    (10.80) 11.63 7.75 
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4  (9.34) 11.71 6.48 4    (9.34) 9.72 6.48 

5  (6.20) 6.30 4.05 5    (6.20) 6.08 4.05 

6  (3.08) 3.82 2.11 6    (3.08) 3.17 2.11 

7  (14.17) 11.36 6.29 7    (14.17) 9.43 6.29 

8  (20.52) 17.35 9.60 8    (20.52) 14.40 9.60 

9  (15.59) 12.27 6.79 9    (15.59) 10.19 6.79 

Analysis point 
REACH #7 
(118.26) 

52.48 52.48 REACH #7 
(118. 63) 

49.86 50.08 

 
 

2.3.4 Stormwater Management and Quality 

Drinking water sustainability in the Bahamas, especially New Providence, is an important issue.  
Continued increases in tourism and demands for safe drinking water results in significant strain 
on subsurface drinking water supply and the available water supply in areas like Nassau cannot 
keep pace with the demands and necessitates the importing of fresh water from other islands. 

In any environment, contamination caused by accidental spills of toxic and hazardous materials, 
such as gasoline or aircraft fuel, can dramatically reduce the available amount of acceptable 
water supply that meets drinking water quality standards.  Vast areas of pavement in developed 
areas prevent groundwater recharge and runoff from these areas may also contribute nutrients, 
metals, sediment and other contaminants to surface waters and groundwater.  Effective 
drainage management should minimize the volume of runoff and should be combined with Best 
Management Practices (BMPs) to treat stormwater runoff and remove sediments.  Types of 
BMPs may include limiting the amount of impervious surfaces to minimize the volume of 
stormwater runoff; prevention or containment of toxic materials or spills; provide treatment or 
pre-treatment of runoff before discharge to surface waters or groundwater; preventing 
introduction or recharge of stormwater into the shallow freshwater lens of the groundwater 
supply; erosion controls during construction to reduce erosion and sedimentation during storm 
events; and providing vegetative buffers between developed areas and surface or groundwater 
resources and wetlands.  

The extent of hard surfaces and large impervious area is unavoidable in order to provide 
adequate space for safe aircraft operations and parking.  The airside expansion involves 
approximately 16 acres of new impervious pavement area.  The addition of these new 
impervious areas is limited to the minimum requirement for safe and proper maneuverability and 
operations.  The stormwater management plan will control runoff from the new and existing 
impervious and redeveloped areas in a manner which will maintain the present drainage 
patterns and limit the flow rates and impacts related to runoff volume to the same as for the 
existing condition.  
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Groundwater in the Bahamas is vulnerable to contamination because of the shallow depth of the 
water table and the highly permeable limestone soils.  Most of the drinking water is contained 
within a few feet of the surface in thin freshwater lenses which float above the salinated 
groundwater.  Groundwater contamination can occur due to poorly constructed deep wells.  As 
a precautionary measure, no deep wells are proposed for use on the airside development for 
this project.  This limits the probability of introducing contaminants or potential fuel spills into 
groundwater and increases the level of protection for wetland resources in the vicinity southwest 
of the runway.  The stormwater discharge from the developed site will be limited to the existing 
system of swales, except for two proposed new shallow grassy swales in the vicinity of the new 
apron.  Drainage patterns and locations where excess stormwater will accumulate are 
effectively unchanged.  Minor improvements are recommended for several of these existing 
drainage swales such as widening the base and flattening the sideslopes from near vertical to 
4H:1V to improve storage capacity and ease of maintenance while reducing erosion and bare 
slope conditions and improving the vegetation for increased stability.  No stormwater will be 
introduced or discharged across the existing runway 14/32 or result in any changes to existing 
drainage patterns or new discharges to any protected wetlands or resources. 

In addition, the stormwater management system for the airside will eliminate or prevent the 
widespread disbursement of oil, fuel or other potential large spills from aircraft refueling 
operations.   The new apron will include a NFPA 415 compliant storm drainage system to 
eliminate or reduce the transport of small spills to downstream locations.  The storm drainage 
system will discharge to four 6,000 gallon underground oil\water separators(OWS), installed in 
parallel, to intercept and contain large spills up to 5,100 gallons each (20,400 gal. total) at a flow 
through rate of up to 2,400 GPM (5.3 cfs) which will capture spills even during significant rainfall 
events, in excess of the five year design storm.  These OWS units will consist of state-of-the-art 
fiberglass tanks with enhanced coalescer separating systems which are low maintenance and 
easy to clean. 

For added protection, a manually operated stop-gate stormwater closure system will be installed 
by adding slide plate stop gates at strategic locations immediately downstream from the new 
OWS units which can be closed by first responders to capture any spill materials which 
bypassed or migrated out of the OWS units and prevent spills from being carried further 
downstream and also contain the spill for safe removal.  Refer to Appendix C for details of 
Oil/Water Separators and stop gates.   In addition to these stop-gates installed for the new 
apron facilities, Stantec is recommending another gate to be installed further downstream at a 
second strategic location beyond the limits of the existing aprons and fueling operations as a 
back up spill containment measure for protection from spills and leaks from the current aprons 
and general aviation areas and existing OWS units.  This will serve to improve and enhance the 
environmental safety of the existing facilities.  The use of shallow grassy swales, infiltration, 
Oil/Water separators, stop gates and effective erosion control and maintenance during 
construction will provide on-site containment of spills and sediment and substantial protection 
for Lake Killarney. 

Treatment and pretreatment of runoff from the northerly portion of the new apron and airside 
developed areas will be handled by the addition of a new wide and shallow drainage swale.  
This will be designed as a, shallow grass swale to retain stormwater runoff, remove sediments 
and pollutants and promote the filtration of runoff for smaller storms.  This swale, (Pond #11) 
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along with the additional retention storage area just beyond the outlet of the new apron storm 
drain system (Pond #12) and will contain and convey the stormwater associated with the 5 year 
design storm and manage peak flows for more frequent and intense two year storms  of critical 
duration.  Any potential spills to this swale will be confined and captured for removal in the 
swale system upon operating the manual stop gates. 

The proposed and existing drainage swales will function as stormwater infiltration basins which 
will be used to store and infiltrate stormwater runoff.  Detaining and storing the runoff allows for 
sediments and associated contaminants to settle out of the water column and infiltration 
provides additional filtration of the stormwater and groundwater recharge. 

The construction drawings will include the use and maintenance of effective erosion control 
BMPs for the duration of construction and until adequate vegetation has been reestablished for 
all phases of the project.   Although, the use of vegetated buffers is limited due to the extent of 
impervious areas, the project seeks to maintain as much existing natural area as possible, and 
to revegetate where possible.  All of the existing grass buffers between the taxiway and runway 
and aprons have been preserved and will be enhanced by improving the sideslopes of the 
drainage swales and repairing eroded or bare areas. 

We are proposing low impact development design and treatment measures which inherently 
produce a unified systematic approach to stormwater management and water quality which 
focuses upon resource protection and water quality treatment dispersed throughout the entire 
project.  This design provides specific enhancements to stormwater runoff collection and 
treatment that currently do not exist at the airport. 

 

2.4 LANDSIDE STORMWATER ANALYSIS 

2.4.1 Pre Development Drainage Conditions 

Some areas of the site drain to several deep drainage wells which discharge the runoff to deep 
subsurface groundwater.  Each of these deep wells has an estimated discharge capacity of 
approximately 1.3 cfs.  Stormwater runoff from the existing site is generally described by the 
several small subcatchment areas as shown on the Stormwater Analysis Pre-Development 
Drainage Landside Plan. 
 
The existing site in the vicinity of the project is currently developed, mostly impervious with a 
few large open grassy areas with limited woodland areas to the north.  The wooded portions of 
the site are well vegetated with mixed growth of dense shrubbery and existing trees.  The open 
areas are generally characterized as small and undeveloped with poorly-established grasses 
and meadow vegetation and small vegetated areas or unpaved parking lot islands surrounded 
by pavement.  Runoff from the site generally drains away from the terminal building into a few 
long shallow swales connected with large diameter culvert pipes.  These connected swales and 
culverts form a linear retention pond which receives all or most of the runoff from the developed 
portions of the landside site.   These swales are situated generally around the perimeter of the 
existing terminal car park area and across the access road where the swale ends with no outlet.  
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These swales retain stormwater runoff until it can dissipate through infiltration or 
evapotranspiration. 
  
Subcatchment #10 located near the east end of the old terminal building is a small 3.57 acre 
area and includes mostly existing parking areas.  This subcatchment is mostly impervious and 
will not be significantly changed for the post development conditions.  This area drains to 
several existing drainage deep wells and existing storm drains.  The peak flow rates for the 2 
year critical duration and 5 year design storms are 2.21 cfs and 2.62 cfs. 
    
Subcatchment #20 includes 3.78 acres of mostly paved parking areas which will remain 
substantially unchanged.   This area drains to several existing drainage deep wells and existing 
storm drains. The peak flow rates for the 2 year critical duration and 5 year design storms are 
2.32 cfs and 2.74 cfs. 
 
Subcatchment #30 is a small 0.93 acre impervious area which includes a portion of the existing 
terminal roof.  This area will remain the same as in its current condition.  This area drains to a 
slotted trench drain which captures the roof runoff from the drip line and discharges to an 
existing drainage deep well.  The peak flow rates for the 2 year critical duration and 5 year 
design storms are 0.60 cfs and 0.71 cfs. 
 
Subcatchment #40 includes 4.93 acres which is approximately half impervious or highly 
compacted car park areas and the remaining areas are poorly vegetated open space.  This area 
drains to an existing depression which collects and stores the runoff from this area in an open 
ponded swale.  The peak flow rates for the 2 year critical duration and 5 year design storms are 
2.28 cfs and 2.70 cfs. 
 
Subcatchment #50 includes 7.17 acres which is approximately half impervious car park and 
service areas, currently in use as the existing fuel farm.  This area will remain the same as in its 
current condition.  Some changes in the vicinity of this area are the proposed addition of a new 
airfield access road and a new Butler building and car park area.  The peak flow rates for the 2 
year critical duration and 5 year design storms are 3.13 cfs and 3.70 cfs. 
 
Subcatchment #60 is a 6.78 acre area at the east end of the fuel farm.  This area is 
approximately half impervious car park and service areas with the remaining areas vegetated 
with some bare  or compacted areas.  The proposed new taxi staging area will be developed 
adjacent to this area.  The peak flow rates for the 2 year critical duration and 5 year design 
storms are 2.82 cfs and 3.34 cfs. 
 
Subcatchment #70 is a large 13.21 acre area adjacent to the existing fuel farm between the 
maintenance and terminal access road.  This area includes mostly impervious or highly 
compacted areas and drains directly into an existing drainage swale, indicated as Pond #80 
located around the perimeter of the existing passenger car park areas then routed under the 
road to another drainage swale (Pond #90) located in Subcatchment #90.  This area will be 
substantially redeveloped to include the new long term car park and limo staging areas.  The 
peak flow rates for the 2 year critical duration and 5 year design storms are 7.47 cfs and 8.84 
cfs. 
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Subcatchment #80 is a large 13.02 acre area which includes the existing car park area and 
drains directly into the existing drainage swale, indicated as Pond #80.  This area, as well as, 
the existing drainage swale will be redeveloped as the new long term parking.    The peak flow 
rates for the 2 year critical duration and 5 year design storms are 6.92 cfs and 8.19 cfs. 
 
Subcatchment #90 includes 4.17 acres of mostly vegetated or undeveloped area which 
includes the abandoned wastewater treatment area and drains directly into an existing drainage 
swale, indicated as Pond #90.   This drainage swale is the downstream analysis point since it 
represents the location which receives the runoff from all of the other subcatchment areas which 
is routed to this existing swale.  Therefore the runoff at this location is indicative of the combined 
runoff and flow rates for the landside developed site.   The cumulative flows are represented at 
pond #90.  The peak flow rates for the 2 year critical duration and 5 year design storms are 2.44 
cfs and 2.89 cfs. 
 
Subcatchment #100 includes 6.40 acres of mostly impervious car park and service areas 
which will remain substantially unchanged.   This area includes the existing maintenance 
facilities and drains to an existing storm drain which discharges to the open drainage swale 
indicated as Pond #90.  The peak flow rates for the 2 year critical duration and 5 year design 
storms are 3.27 cfs and 3.87 cfs. 
 
Subcatchment #110 includes 2.99 acres of mostly impervious car park areas which will remain 
substantially unchanged.   This area drains to an existing storm drain which discharges to the 
existing drainage swale indicated as Pond #90. The peak flow rates for the 2 year critical 
duration and 5 year design storms are 1.59 cfs and 1.88 cfs. 
 
Subcatchment #120 includes 1.38 acres of mostly paved parking areas which will remain 
substantially unchanged.   This area drains to several existing drainage deep wells. The peak 
flow rates for the 2 year critical duration and 5 year design storms are 0.84 cfs and 0.99 cfs. 
 
Subcatchment #130 is a small 0.59 acre which is mostly impervious and includes a portion of 
the old terminal access road which will remain substantially unchanged.   This area drains to 
several existing drainage deep wells. The peak flow rates for the 2 year critical duration and 5 
year design storms are 0.33 cfs and 0.39 cfs. 
 
Pond #90 The combined affects of runoff from the landside subcatchments are cumulated at 
Pond #90 in order to evaluate the combined flows from the entire site and compared to the 
developed site.  The peak elevation of Pond #90 is 12.97’ and 13.11’ for the two year and 5 year 
storms which is out of bank flooding by approximately six to seven inches indicating a temporary 
shallow ponded area of approximately 50 to 100 feet wide.  The combined peak flow rates at 
Pond #90 for the 2 year critical duration and 5 year design storms are 4.99 cfs and 6.77 cfs.   
 
Refer to the Stormwater Analysis Pre-Development Landside Plan included with this report for a 
further description of the various subcatchment areas.  
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2.4.2 Post Development Drainage Conditions 

Subcatchments #10, #20. #30, #90, #100, #110, #120 and #130 will not be changed for the 
post development conditions.  The peak flow rates for the 2 year critical duration and 5 year 
design storms are the same as for the predevelopment conditions. 
    
Subcatchment #41 includes 4.56 acres of mostly impervious area which includes the new 
terminal building.   The proposal is to capture the runoff from the roof and dispose of it with 
several proposed drainage deep wells in the vicinity of the building. This drainage option will 
need to be coordinated with the building design and may be further revised accordingly.  The 
peak flow rates for the 2 year critical duration and 5 year design storms are 2.10 cfs and 2.80 
cfs and will require at least two or three deep wells. 
 
Subcatchment #43 is a small 2.77 acre mostly impervious area which includes the new loading 
dock and CBP car park.  The proposal is to provide a new storm drain to collect runoff from 
these areas and discharge it to two new open drainage swales located on each side of the 
parking lot.  The swales will connect to a series of new drainage swales and storm drain which 
will eventually convey the runoff to a new open retention area near the abandoned sewer 
treatment plant in the location indicated as Pond #91 and former Pond #90 on the 
predevelopment site.  The peak flow rates for the 2 year critical duration and 5 year design 
storms are 1.22 cfs and 1.63 cfs. 
 
Subcatchment #45 includes a small 1.06 acre area which is approximately half impervious and 
half vegetated open space.  This area includes the new terminal access road and drains to a 
new slotted curbside drain which will eventually convey the runoff to the new open retention 
area indicated as Pond #91.   The peak flow rates for the 2 year critical duration and 5 year 
design storms are 0.42 cfs and 0.56 cfs. 
 
Subcatchment #50 includes 6.23 acres including the car park and service areas, currently in 
use as the existing fuel farm.  This area will remain the same as in its current condition except 
for the addition of the new Butler building.    The peak flow rates for the 2 year critical duration 
and 5 year design storms are 2.60 cfs and 3.47 cfs. 
 
Subcatchment #63 is a 1.13 acre area south of the fuel farm.  This area is approximately half 
impervious including the new car park area for the Butler building and will drain to a new open 
drainage swale between the new CBP parking and the Butler building parking.  This runoff will 
eventually drain to the new open retention area (Pond #91).  The peak flow rates for the 2 year 
critical duration and 5 year design storms are 0.44 cfs and 0.59 cfs. 
 
Subcatchment #65 is a 1.58 acre area at the east end of the fuel farm.  This area is mostly 
existing impervious car park and service areas and will remain unchanged and drains to an 
existing deep well.  The proposed new taxi staging area will be developed adjacent to this area.  
The peak flow rates for the 2 year critical duration and 5 year design storms are 0.72 cfs and 
0.96 cfs. 
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Subcatchment #67 is a 2.43 acre area adjacent to the existing fuel farm.   This area is 
approximately half impervious including the new taxi staging area and will drain to a new open 
drainage swale between the new taxi area the new terminal access road.  This runoff will drain 
to the proposed new drainage swale/storm drain system and eventually to the new open 
retention area (Pond #91).  The peak flow rates for the 2 year critical duration and 5 year design 
storms are 0.94 cfs and 1.25 cfs. 
 
Subcatchment #71 is a large 5.95 acre open area which includes the future long term car park 
area and drains directly into the proposed new drainage grass swale, indicated as Pond #71.  
This open area includes mostly existing impervious or highly compacted areas. This area will 
drain to several proposed new drainage deep wells for disposal of stormwater.    The peak flow 
rates for the 2 year critical duration and 5 year design storms are 3.02 cfs and 4.03 cfs and will 
require at least four or five deep wells. 
 
Subcatchment #73 is a 2.10 acre area south of Windsor Field Road.  This area is 
approximately half impervious including the new limo/bus staging area and will drain to a 
proposed new drainage grass swale, indicated as Pond #73 and include several proposed new 
drainage deep wells for disposal of stormwater.    The peak flow rates for the 2 year critical 
duration and 5 year design storms are 0.81 cfs and 1.08 cfs and will require at least one or two 
deep wells. 
 
Subcatchment #81 is a small 1.11 acre area near the southeast corner of the new international 
arrivals terminal.   This area is approximately half impervious including southerly end of the new 
terminal access road.  This runoff will drain to a proposed new storm drain system and 
eventually to the new open retention area (Pond #91).  The peak flow rates for the 2 year critical 
duration and 5 year design storms are 0.33 cfs and 0.44 cfs. 
 
Subcatchment #83 is a 2.50 acre area which includes the new terminal drop off area.  This 
area is mostly impervious and will drain to a proposed new slotted storm drain drainage system 
and include several proposed new drainage deep wells for disposal of stormwater.    The peak 
flow rates for the 2 year critical duration and 5 year design storms are 1.04 cfs and 1.39 cfs and 
will require at least two or three deep wells. 
 
Subcatchment #85 is a large 5.09 acre mostly impervious paved area which includes the 
proposed new short term car park area and drains to a proposed new slotted storm drain 
drainage system.  This runoff will eventually drain to the new open retention area (Pond #91).    
The peak flow rates for the 2 year critical duration and 5 year design storms are 2.34 cfs and 
3.12 cfs. 
 
Subcatchment #87 is a large 7.82 acre mostly impervious paved area which includes the 
proposed new long term car park area and drains to a proposed new slotted storm drain 
drainage system.  This runoff will eventually drain to the new open retention area (Pond #91).    
The peak flow rates for the 2 year critical duration and 5 year design storms are 4.31 cfs and 
5.74 cfs. 
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Pond #90 The combined affects of runoff from the landside subcatchments are cumulated at 
Pond #90 in order to evaluate the combined flows from the entire site and compared to the 
developed site.  The peak elevation of Pond #90 is 12.05’ and 12.93’ for the 2 year and 5 year 
storm events which is contained within the pond without out of bank flooding.  This is a 
significant improvement over the existing conditions which are prone to flooding for the design 
storm and 2 year peak flow analysis.  The combined peak flow rates at Pond #90 for the 2 year 
critical duration and 5 year design storms are 4.11 cfs and 4.23 cfs.   
 
Refer to the Stormwater Analysis Post-Development Landside Plan included with this report for 
a further description of the various subcatchment areas.  

2.4.3 Pre Development/Post Development Comparison 

The existing retention swale, indicated as Pond #90 near the abandoned sewer treatment plant 
is the downstream analysis point since it represents the location which receives the runoff from 
all of the other subcatchment areas routed to this existing swale which dead-ends at Coral 
Harbour Road.  Therefore the runoff at this location is indicative of the combined runoff and flow 
rates for the contributing or affected landside development area.    
 
The cumulative flows represented at pond #90 for the existing conditions peak flow rates for the 
2 year critical duration (D) of 290 minutes and peak rainfall intensity (I) of 0.68 in/hr are 10.85 
cfs inflow and 4.99 cfs outflow, resulting in a flood elevation of 12.97.  Similarly, the cumulative 
peak flow rates represented at pond #90 for the existing conditions for the 5 year design storms 
with duration (D) of six hours and rainfall intensity (I) of 0.80 in/hr are 12.84 cfs inflow and 6.77 
cfs outflow, resulting in a flood elevation of 13.11. 
.   
The cumulative flows represented at pond #92 (revised Pond #90) for the developed conditions 
peak flow rates for the 2 year critical duration (D) of 364 minutes and peak rainfall intensity (I) of 
0.60 in/hr are 15.66 cfs inflow and 4.11 cfs outflow, resulting in a flood elevation of 12.05.  
Similarly, the cumulative peak flow rates represented at pond #92 for the developed conditions 
for the 5 year design storms with duration (D) of six hours and rainfall intensity (I) of 0.80 in/hr 
are 20.78 cfs inflow and 4.23 cfs outflow, resulting in a flood elevation of 12.93.  This results in 
decreases of the outflow rates for the developed site.  The peak flood elevation associated with 
each of these storm events for Pond #92 is 12.97 cfs and 13.11 for the existing 2 and 5 year 
storms and 12.05 cfs and 12.93 which results in a reduction in the peak flood elevation for the 
developed site. 
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SUMMARY TABLE 

LANDSIDE 

PRE-DEVELOPMENT 

(cfs) 

POST-DEVELOPMENT 

(cfs) 
Subcatchment 

(acres) 
2-year 

(DC = 290 min) 
5-year 

(DC = 360 min) 
Subcatchment 

 (acres) 
2-year 

(DC = 364 min) 
5-year 

(DC = 360 min) 
      

10  (3.57) 2.21 2.62 10  (3.57) 1.97 2.62 

20  (3.78) 2.32 2.74 20  (3.78) 2.06 2.74 

30  (0.93) 0.60 0.71 30  (0.93) 0.53 0.71 

40  (4.93) 2.28 2.70 41  (4.56) 2.10 2.80 

- - - 43  (2.77) 1.22 1.63 

- - - 45  (1.06) 0.42 0.56 

50  (7.17) 3.31 3.70 50  (6.23) 2.60 3.47 

60  (6.78) 2.82 3.34 63   (1.13) 0.44 0.59 

- - - 65  (1.58) 0.72 0.96 

- - - 67  (2.43) 0.94 1.25 

70  (13.21) 7.47 8.84 71  (5.95) 3.02 4.03 

- - - 73  (2.10) 0.81 1.08 

80  (13.02) 6.92 8.19 81  (1.11) 0.33 0.44 

- - - 83  (2.50) 1.04 1.39 

- - - 85  (5.09) 2.34 3.12 

- - - 87  (7.82) 4.31 5.74 

90  (4.17) 2.44 2.89 90  (4.17) 2.17 2.89 
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100  (6.40) 3.27 3.87 100  (6.40) 2.90 3.87 

110  (2.99) 1.59 1.88 110  (2.99) 1.41 1.88 

120  (1.38) 0.84 0.99 120  (1.38) 0.74 0.99 

130  (0.59) 0.33 0.39 130  (0.59) 0.29 0.39 

      

Analysis point 
EX. SWALE 
POND #90 
(39.79) 

10.85 in/4.99 out 
Peak Elev 12.97 

12.84 in/6.77 out 
Peak Elev 13.11 

NEW SWALE 
POND #92 
(34.97) 

15.66 in/4.11 out 
Peak Elev 12.05 

20.78 in/4.23 out 
Peak Elev 12.93 

 
 

2.4.4 Stormwater Management and Quality 

Similar to the airside considerations, drinking water sustainability, groundwater quality and 
environmental resource protection are the primary issues relating to stormwater runoff quality.  
For the landside development, there is much less risk of contamination due to accidental spills 
of hazardous materials or fuel.  Landside development includes less existing and proposed 
pavement and impervious area than airside.  The improvements to the landside facilities involve 
a substantial amount of reconstructed or redeveloped existing areas and will result in an 
increase to the paved or impervious areas.  The most important measures to be observed for 
this project are implementing and maintaining effective erosion control practices, maintaining 
peak flow, providing drainage patterns similar to existing conditions and reducing the potential 
for ponding and flooding.  

Stormwater management should seek to minimize the peak flows and manage the increased 
volume of runoff and should be combined with Best Management Practices (BMPs) to treat 
stormwater runoff and remove sediments.  Types of BMPs may include limiting the amount of 
impervious surfaces to minimize the volume of stormwater runoff; capturing runoff near the 
source and providing retention storage, pre-treatment of runoff before discharge to surface 
waters or groundwater; erosion controls during construction to reduce erosion and 
sedimentation during storm events; and providing vegetative buffers between developed areas 
and surface or groundwater resources and wetlands.  

The addition of new impervious areas is limited to the minimum requirement for parking and 
airport terminal operations.  The stormwater management plan will control runoff from the new 
and existing impervious and redeveloped areas in a manner which will maintain the present 
drainage patterns and limit the flow rates and impacts related to runoff volume to the same as 
for the existing condition.  

Groundwater is vulnerable to contamination because of the shallow depth of the water table and 
the highly permeable limestone soils.  Groundwater is expected to occur within a few feet of the 
surface typically between elevation 10.0 and 11.0.  This elevation range exists at the bottoms of 
the existing swales which are prone to extended periods of shallow ponding due to groundwater 
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and runoff.  Much of the existing site and parking areas exist at elevations of 12.5 to 13.0.  
These areas are within a few feet of the groundwater table and are subject to flooding and 
saturated subsurface conditions.  There is a significant number of existing drainage deep wells 
in use on the landside areas in the car parks and around the buildings.  Although Earth Tech 
reported that “…the groundwater testing showed no contamination for any of the boreholes or 
monitoring wells within the… study area…” groundwater contamination can occur due to poorly 
constructed wells.  Therefore it is important to ensure that all new drainage deep wells installed 
under this project are properly constructed and sealed or grouted with a minimum casing depth 
of at least 40 feet.  Several deep wells are proposed for use on the landside development for 
this project.  This produces the limited potential for introducing contaminants or very small drips 
and spills into groundwater, but this is substantially less of an issue than airside where aircraft 
fueling will occur.  Prevention of groundwater contamination from deep wells can be achieved 
through careful construction and supervision of wells.   

The stormwater discharge will be limited to the existing flow rates for the developed site.  
Stormwater collection and management will be accomplished using a system of existing and 
new drainage deep wells, open drainage swales and stormwater retention storage, large 
diameter culverts, existing and new stormwater collection catchpits, storm drains and slotted 
trench drains.  Underground retention storage will be employed, as well as several areas of 
open swales for stormwater storage.  Drainage patterns and locations where excess stormwater 
will accumulate are modified slightly compared to the existing site..   

Treatment and pretreatment of runoff from new and redeveloped areas of the landside 
expansion will be provided by the catchpit sumps and new grass drainage swales.  The new 
open retention storage areas will be designed as shallow grass swales to detain stormwater 
runoff, remove sediments and pollutants and promote the filtration of runoff for smaller storms.  
These new swales, along with the expanded open retention storage area near the abandoned 
sewerage treatment plant will contain and convey the stormwater associated with the 5 year 
design storm and manage peak flows for more frequent and intense two year storms of critical 
duration.  Final design will determine the number of new drainage deep wells, extent and 
locations of underground retention storage, the size of the open retention storage area and the 
extent of slotted drain inlets and storm drains.  

The proposed drainage swales will function as incidental stormwater infiltration basins which will 
store and infiltrate portions of the stormwater runoff and provide groundwater recharge. 
Detaining and temporarily storing the runoff allows for sediments and associated contaminants 
to settle out of the water column and infiltration provides additional filtration of the stormwater. 

The stormwater management plans will include the use and maintenance of effective erosion 
control BMPs for the duration of construction and until adequate vegetation has been 
reestablished for all phases of the project.   Although, the use of vegetated buffers is limited due 
to the extent of impervious areas, the project seeks to maintain as much existing natural area as 
possible, and to revegetate where possible.  Most of the existing grass buffers between the car 
parks and existing roads have been preserved where possible and new impervious areas and 
car parks will include vegetated islands and green space around the perimeter. 

We are proposing Low Impact Development design and treatment measures which inherently 
produce a unified systematic approach to stormwater management and water quality which 
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focuses upon resource protection and water quality treatment dispersed throughout the entire 
project.   

2.4.5 Stormwater Alternatives 

The stormwater management plan for the landside development proposes a combination of 
existing and new open swales, existing and new drainage deep wells, existing and new storm 
drain collection systems and new slotted drains and large diameter pipes for stormwater 
collection, retention storage and disposal.  The stormwater calculations and analysis assumes 
the use of approximately 20 new drainage deep wells for stormwater disposal around the new 
US terminal building and loading dock, the limo staging area and the future long term parking lot 
extension.  Refer to Drainage Plan Landside in appendix B.  This evaluation also includes 
several new open retention storage areas/swales in the vicinity of the Butler building, CBP 
parking, taxi staging area and new access road and a large open retention storage area to 
replace the loss of storage volume associated with the existing drainage swale in the vicinity of 
the abandoned wastewater treatment plant (Pond #90).   

For our preliminary evaluation, calculations were performed to determine the feasibility of 
managing the stormwater runoff utilizing permeable pavement as an alternative to the extensive 
storm drain collection system and underground storage chambers.  This option was determined 
to be effective for controlling stormwater, but not a feasible or economical alternative and is not 
being considered at this time. 

In order to reduce the size of the required open retention storage areas and provide stormwater 
controls within the footprint of the proposed development, consideration was given to the use of 
several new drainage deep wells and underground retention storage beneath the new short 
term and long term parking areas.   

This study also recognizes that there may be many different possibilities and combinations of 
open storage, drainage deep wells and underground retention storage.  Due to the difficulty in 
modeling various combinations we have provided a modular design approach for implementing 
and modeling the combinations of methods for the site.  This approach assumes a “modular” 
storage unit for underground storage which can be sized and evaluated as a “Unit”.  Each 
underground storage module will be approximately 100’ x 150’ in size with a capacity of 22,000 
cf of storage volume.  This module can be inserted into the design and stormwater model to 
assess effectiveness in controlling stormwater at various locations.  The assumptions consider 
the use of several drainage structures open swales and slotted drains to capture and collect 
runoff.   

The extent, locations and combinations of the stormwater management methods will depend 
upon final design considerations for open drainage areas, underground retention storage and 
the number of deep wells employed for stormwater storage and disposal.  The property is 
limited for space and availability for open retention areas and will use a combination of several 
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stormwater disposal methods including some underground storage in prefabricated chambers 
and pipes. 

3.0 Conclusions/Summary 

It is our preliminary conclusions from the stormwater analyses for airside and landside that the 
proposed stormwater management BMPs will provide adequate control of stormwater runoff 
from the site without producing significant flooding or adverse impacts to the site beyond that 
which exists for the predevelopment conditions.   

We feel that the proposed drainage and stormwater quality Best Management Practices and LID 
measures, if properly constructed and maintained, will not create water quality or groundwater 
impacts or result in degradation of existing water quality.  In fact, certain aspects of the 
development project, such as the implementation of stop-gates and shallow grassy swales will 
provide added environmental protection and benefits that don’t currently exist at the airport.  

Appendix A Stormwater Calculations (Tabs #4 - #14) 

Appendix B Engineering Plans (Tab #15) 

Appendix C  Stormwater Details (Tab #16) 

Appendix D Site Photos (Tab #17) 
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October 12, 2007 
 
 
 
Ms. Laura Patrick 
Patrick Environmental Inc.  
2234 North End Road 
Salt Spring Island, British Columbia, Canada  
V8K 1A7 
 
Subject: Phase II Investigation Report 

 Lynden Pindling International Airport 
 Nassau, Bahamas  

  Delta Project 5A071-290 
 
Dear Ms. Patrick: 
 
This Phase II Investigation Report summarizes environmental assessment 
activities conducted by Delta Consultants (Delta) at the Lynden Pindling 
International Airport, in Nassau, The Bahamas (the “subject site”).  The Phase 
II activities were only intended to address areas on the subject site that are 
included in current expansion plans and were considered to have a high 
potential for soil or groundwater impacts.  
 
Introduction and Background 
 
The subject site encompasses the Lynden Pindling International Airport 
located on New Providence Island in the Commonwealth of the Bahamas.  The 
latitude and longitude for the approximate center of the subject site is 
25°02’30.16” North and 77°28’15.66” West.  A site location map produced 
using a 1974 topographic quadrangle map is presented as Figure 1.   

Delta and Islands by Design prepared an Environmental and Social Baseline 
Survey, dated June 15, 2007, and revised August 7, 2007, for the subject site.  
The area of the airport was originally swampland.  A military air base (Windsor 
Field) was constructed on the site beginning in May 1942.  The airfield was 
abandoned after World War II, in 1946.  It was reopened in 1957 as Nassau 
International Airport.  There were significant upgrades in the mid 1960s and 
the US Terminal was completed in 1993.  A recent airside improvement project 
for the runways and taxiways was completed in 2005.  A diagram depicting the 
existing site layout is presented as Figure 2. 

There are ongoing groundwater monitoring and remediation activities at the 
subject site being performed for Chevron Bahamas Limited (Chevron).  These 
activities are underway in the area of the International Pier where a release of 
jet fuel was discovered in 1996.  Chevron supplied Delta with a Quarterly 
Product Recovery Report, dated July 2007, prepared by Environmental 
Resources Management (ERM).  There are 29 monitoring wells located at the 
subject site associated with these activities.  Chevron also granted access to 
these wells for sampling and gauging by Delta during completion of this Phase 
II EA investigation. 
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Scope of Work 
 
The Phase II EA was conducted to address select recognized environmental conditions identified in the 
Environmental and Social Baseline Survey.  The proposed construction at the airport generally includes the 
areas of the US and International Terminals and areas to the north and west.  Based on their location the 
following areas had a High potential to impact the proposed construction and improvement projects: 

! Fuel hydrant system 
! Pipeline from Fuel Consortium to airport 
! Former Fuel Consortium tank farm located in area of US Terminal 
! Macerator 

 
Delta performed the following scope of work at the subject property: 

! Eighteen soil borings were advanced at the subject site between July 31, 2007, and August 7, 2007.  

! Soil samples were collected from several borings and analyzed for volatile organic compounds       
 (VOCs) and total petroleum hydrocarbons (TPH).   

! Eleven of the soil borings were converted into monitoring wells, and were gauged and sampled for 
 VOCs and TPH on August 8 and 9, 2007. 

! Select Chevron monitoring wells were also gauged and sampled for VOCs and TPH on August 8 and 
 9, 2007.   
 
For a map of the soil borings and monitoring wells, as well as the select Chevron wells included in this 
investigation, please refer to Figure 2.  It should be noted that the soil samples submitted for analysis of TPH 
were not analyzed due to laboratory error; consequently these results are not available.  Additionally, 
groundwater samples submitted for laboratory analysis of TPH on August 8, 2007, were not analyzed due to 
laboratory error and are also not available. 
 
 
Environmental Setting
 
Local Water Sources 
The Lynden Pindling International Airport resides adjacent to land commonly referred to as “Windsor Well 
Fields”.  The well fields include active water supply wells for the municipal water system operated by the 
Bahamas Water and Sewerage Corporation.  The number of wells and exact locations are not known; 
however a map of the well field boundaries supplied by the Bahamas Water and Sewerage Corporation is 
included as Appendix A.  There are also four deep water supply wells at the nearby desalination (reverse 
osmosis) plant which supply saltwater for use at the plant.  The saltwater is treated in the reverse osmosis 
plant and then mixed with water from the well field system prior to distribution through the municipal water 
supply system.  Based on the close proximity of the well field and reverse osmosis plant wells to airport 
operations there is a potential that airport operations may impact the water quality in the well field and the 
deep wells supplying the reverse osmosis plant. 
 
Some surface drainage at the airport is directed to deep injection wells.  Other surface drainage is controlled 
by a series of ditches, some of which drain into a collector system (referred to as a conduit system).  The 
conduit system was reportedly installed in the early 1960s by the Bahamas Water and Sewerage Corporation.  
Mr. John Bowleg of the Water and Sewerage Corporation has indicated that conduit system is in use in the 
areas to the west and south of the runways and taxiways.  A drawing depicting the layout of the conduit 
system is also included in Appendix A.  The conduit system is susceptible to impacts from airport operations.  
When the conduit system is not in use site drainage is to the north to Jack’s Pond, a wetland area north of the 
main runway and to the north and east to Lake Killarney.   
 
Topography and Lithology 
The topography at the airport and its immediate vicinity is generally flat with elevations of an average 16 feet 
above mean sea level.  The Bahamas is comprised of an extensive archipelago of carbonate islands and 
shallow banks.  According to soils information provided by the Department of Agriculture, Bahamian soils are 
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classified into three basic physical classes, sand, silt, and clay.  All soils, except organic soils that are derived 
from peat, are one of these classes or some combination of these.  The typical nature of soils occurring in the 
Bahamas is that of an alkaline reaction dominated by the bedrock or parent material, which is limestone.  The 
pH is often 7.9 to 8.4, except for organic soils occurring in marshes.  In the vicinity of the airport, soils and 
substrate generally consist of limestone bedrock and sandy loams of the pine forest and marls or limestone 
mineral clays of the wetlands areas. 
 
Hydrogeology 
All freshwater on New Providence is created by rainfall.  Freshwater resources occur as lenses overlying 
brackish and saline waters at depth.  The freshwater lenses float on the brackish water due to differing 
densities.  More than 90 percent of the freshwater lenses are within five feet of the ground surface.  The size, 
shape and orientation of the island, the subsurface geology and the amount of rainfall control the shape, size 
and thickness of the freshwater bodies.  The only source of drinking and irrigation water is from the freshwater 
lenses. 
 
Groundwater flow in the limestone bedrock is affected by fractures and bedding planes within the limestone as 
well as voids that develop in the rock due to dissolution.  Groundwater flow directions within this type of 
geology can vary across short distances and seasonally depending on recharge events.  Groundwater flow 
information provided in the July 2007 ERM report indicates widely differing groundwater flow directions within 
the airside areas near the international and domestic concourses at the airport.   
 
 
Methods 
 
Soil Boring Advancement 
Soil borings were advanced with a mobile drill rig equipped with a 20 foot mast.  Hollow-stem augers were 
used to advance the borings, enable the collection of soil samples, and to install monitoring wells in some of 
the borings.  Boring logs for each soil boring are included in Appendix B.   
 
Soil samples were collected to characterize soil conditions at each boring location, by advancing a split spoon 
into the soil boring at selected intervals.  To evaluate the concentration of organic soil vapors in the soil, soil 
samples were collected in disposable polypropylene zipper bags and allowed to rest for at least ten minutes to 
develop headspace.  Soil vapors were then analyzed with a photoionization detector (PID).  Soil headspace 
levels are recorded on the boring logs present in Appendix B. 
 
Soil samples were also collected for laboratory analysis of VOCs via method SW-846 8260B and TPH via 
Texas Method 1005.  Soil samples were collected from the same spilt spoon as samples for soil vapor 
analysis.  Soil samples for VOCs were measured in a graduated syringe and placed in a 40 milliliter clear 
glass vial with a Teflon-lined lid preserved with methanol.  Soil samples utilized for TPH analysis were 
collected in an unpreserved four ounce amber glass jar with a Teflon-lined lid; soils were packed in the 
container with no headspace.  Soil samples were packed in a cooler packed with ice, and were shipped via 
FedEx under chain-of-custody to Xenco Laboratory in Miami, Florida for analysis.  A summary of soil analytical 
data is included as Table 1 and a copy of the laboratory analytical report is included in Appendix C.  As 
previously indicated, the soil samples submitted for analysis of TPH were not analyzed due to laboratory error; 
consequently these results are not available. 
 
Soil borings that were not completed as monitoring wells were backfilled with soil cuttings packed at one-foot 
intervals.  Cold-patch asphalt was placed at the top four to six inches of the sealed borings and compacted 
with a gasoline-powered tamper. 

Monitoring Well Installation 
Selected soil borings were completed as two-inch diameter schedule 40 PVC 10-slot monitoring wells.  A No. 
30 sand pack was installed around each of the well screens.  Each well has at least one foot of bentonite 
placed at the surface of the well.  All wells were sealed with a locking well plug and have a flush mount 
completion.  Wells installed in paved areas were sealed with cold-patch asphalt around the flush-mount kit.    
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Monitoring wells were gauged then developed by bailing at least five gallons of groundwater from the wells, or 
until the well was bailed dry.  Groundwater samples were collected after development in 40 milliliter clear glass 
vial preserved with hydrochloric acid.  Groundwater samples were then packed in a cooler containing ice and 
were shipped to Xenco Laboratory in Miami, Florida under chain-of-custody for analysis of VOCs via method 
SW-846 8260B and total petroleum hydrocarbons via Texas Method 1005.  A summary of groundwater 
elevations is included as Table 2.  A summary of laboratory analytical data for groundwater is included as 
Table 3 and a copy of the laboratory analytical reports is included in Appendix C.  As previously indicated, the 
water samples submitted for analysis of TPH on August 8, 2007, were not analyzed due to laboratory error; 
consequently these results are not available. 
 
 
Sampling Results 
 
Four areas were investigated during this event: the former tank farm, the fuel hydrant system, the pipeline from 
the fuel consortium, and the macerator.  Soil and groundwater summary tables are presented as Tables 1 and 
3.  The groundwater analytical results are also shown on Figure 3. 
 
Subject Property Geology 
Soils were described in the field and recorded on soil boring logs, which are included in Appendix B.  Fill was 
present in some of the soil borings at depths ranging from 0.5 to 6 feet below the ground surface (bgs).  
Topsoil was encountered in some of the borings up to four feet bgs.  Sand was occasionally encountered 
below the fill and topsoil to depths of up to 10 feet bgs.  Limestone was encountered from the ground surface 
up to depths of 10 feet bgs.  Limestone was encountered within one foot of the ground surface in more than 
half of the soil borings. 

Former Tank Farm 
The former tank farm is located near the US Terminal.  Five soil borings were advanced in the former bulk 
petroleum storage area: MW-101, SB-102, SB-103, MW-104, and SB-105.  Two were converted into 
monitoring wells. Soil and groundwater samples were collected from each location for VOCs and TPH.   
 
Ethylbenzene, isopropylbenzene, and naphthalene were present in the soil sample collected from MW-101 
above the respective Florida soil cleanup target levels, which are being used as the environmental guidelines 
for this project in the absence of Bahamian regulations.  All other soil samples in this investigation area were 
below laboratory method detection limits.   
 
The groundwater sample from MW-101 detected concentrations of isopropylbenzene (21 ug/L) and 
naphthalene (295 ug/L) above the Florida groundwater cleanup targets.  At MW-104 only MTBE (20.6 ug/L) 
was detected at concentrations exceeding the Florida cleanup target.  No other detections in the former tank 
farm area exceeded any of the Florida cleanup targets. 

Fuel Hydrant System 
The fuel hydrant system is located around the US and International Piers.  This investigation focused on the 
areas proximal to the US Pier, as Chevron has already installed monitoring wells in Apron 3 and Apron 4 
which can be used to assess the impacts near the International Pier.  MW-107, MW-111, SB-112, SB-113, SB-
114, MW-115, MW-116, MW-117, and MW-118 were installed to investigate this area.  
 
Soil samples were collected from MW-107, MW-111, SB-112, and SB-114.  Groundwater samples were 
collected from MW-106, MW-107, MW-110, MW-111, MW-115, MW-116, MW-117, and MW-118.  In addition, 
groundwater samples were collected from Chevron monitoring wells MW-20, MW-21, MW-22, MW-24, MW-50 
(mislabeled MW-30 during sampling), and MW-51.  Two Chevron monitoring wells that had been selected for 
sampling were not sampled due to the presence of free phase oil in the wells.  MW-48 had approximately one 
foot of fuel in the monitoring well and MW-52 had approximately four inches of what appeared to be grease.  
 
None of the soil samples collected in the vicinity of the fuel hydrant system had concentrations above 
laboratory method detection limits.  For the groundwater samples, only MW-117 had a concentration (1.11 
ug/L dibromochloromethane) above the Florida groundwater cleanup target level.  Low concentrations of 
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Isopropylbenzene (0.65 ug/L) and Naphthalene (4.32 ug/L) were detected at MW-107., However, the 
concentrations did not exceed the Florida groundwater cleanup target level. 
 
Fuel Consortium Pipeline 
Three soil borings were advanced to assess the impacts along the pipeline from the fuel consortium: MW-106, 
SB-109, and MW-110.  Soil samples were collected from all three borings, and groundwater samples were 
collected from the two borings converted into monitoring wells: MW-106 and MW-110.  Both the soil and 
groundwater samples were analyzed for VOCs and TPH; none of the samples exhibited concentrations of 
hydrocarbons above laboratory method detection limits.   

Macerator 
One soil boring, MW-108, was advanced in the macerator, which was converted into a monitoring well.  A soil 
and groundwater sample was collected at this location and analyzed for VOCs and TPH.  The soil sample and 
groundwater sample collected from this monitoring well did not have concentrations above laboratory method 
detection limits.    
 
 
Conclusions 
 
Based on the results of this investigation, the following conclusions can be drawn: 

! Soil and groundwater impacts near the fuel hydrant system are defined and primarily limited to free 
phase hydrocarbons in the vicinity of the International Pier. 

! Soil and groundwater impacts in the vicinity of the former tank farm appear to be limited to the area 
around MW-101.  However, these impacts may extend to the south under the US Terminal. 

! No soil or groundwater impacts were detected near the fuel pipeline that connects the fuel consortium 
to the fuel hydrant system. 

! No soil or groundwater impacts were detected near the Macerator. 

! Overall, groundwater impacts are defined and are primarily limited to free phase fuel hydrocarbons 
near the International pier with relatively minor dissolved phase impacts surrounding the free phase 
hydrocarbons and near the former tank farm. 

! Based on the extent of groundwater impacts identified, the impacts are unlikely to affect either the 
deep water wells at the reverse osmosis plant, the wells in the Windsor Well Field, or the conduit 
system in place around the runways. 

! The existing monitoring well network is adequate to monitor the existing groundwater impacts and to 
ensure that contaminants do not migrate to the existing water supply wells or to discharge to the 
surface water collection system. 

 
 
Recommendations 
 
In order to develop an effective groundwater monitoring program Delta recommends conducting one year of 
quarterly sampling for the wells sampled during this Phase II investigation.  Monitoring wells included in this 
investigation are MW-101, MW-104, MW-106, MW-108, MW-110, MW-111, MW-115, MW-116, MW-117, and 
MW-118, as well as Chevron wells MW-20, MW-21, MW-22, MW-24, MW-47, MW-50, and MW-51.  
Additionally, the airport water well that supplies non-potable water to the airport terminals should be included 
in the quarterly sampling.  Each well should be gauged for water and product levels, and then sampled for 
VOCs using method SW-846 8260B and TPH using Texas Method 1005.  Following each sampling event, a 
groundwater monitoring report should be prepared detailing the sampling results, any observed trends.  
Following the completion of a full year of monitoring, the sampling schedule should be re-evaluated, and a 
reduced sampling scheduled considered if groundwater concentrations appear stable or declining. 
 
Delta also recommends documentation of all existing water supply and injection wells on the airport property, 
including tenant wells.  The well locations should be mapped and photographed.  Also, well construction data 
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and well use should be documented.  A groundwater sample from all water supply wells should be collected 
initially and analyzed for VOCs and TPH.  Any wells exhibiting significant groundwater impacts should be 
sampled quarterly and all other supply wells that are in use should be sampled annually. 
 
 
Remarks 
 
The recommendations contained in this report represent Delta's professional opinions based upon the 
currently available information and are arrived at in accordance with currently acceptable professional 
standards. This report is based upon a specific scope of work requested by the client. The contract between 
Delta and its client outlines the scope of work, and only those tasks specifically authorized by that contract or 
outlined in this report were performed. This report is intended only for the use of Delta's client and anyone else 
specifically listed on this report. Delta will not and cannot be liable for unauthorized reliance by any other third 
party. Other than as contained in this paragraph, Delta makes no express or implied warranty as to the 
contents of this report. 
 
Sincerely, 
 
DELTA CONSULTANTS 
 
 

Anna Blitz 
Project Scientist 
 
 
 
Jeffrey J. Thuma, PG, MN and WI 
Senior Project Manager 
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TABLE 1
SOIL ANALYTICAL RESULTS
Nassau International Airport

Nassau, Bahamas
Delta Project No. 5A071-290

Sample Location
Sample Depth

(feet below grade)
Sample

Date

Gasoline Range 
Organics
(mg/kg)

Diesel Range 
Organics
(mg/kg)

Ethylbenzene
(mg/kg)

Isopropylbenzene
(mg/kg)

Naphthalene
(mg/kg)

MW-101 5 7/31/2007 NS NS 0.698 12.5 53.9
SB-102 4.5 7/31/2007 NS NS <0.000988 <0.00103 <0.00949
SB-103 5.5 7/31/2007 NS NS <0.000209 <0.000217 <0.00201
MW-104 8 8/1/2007 NS NS <0.000244 <0.000253 <0.00234
SB-105 6.5 8/1/2007 NS NS <0.000241 <0.000251 <0.00232
MW-107 5 8/2/2007 NS NS <0.000263 <0.000273 <0.00252
MW-108 5.5 8/2/2007 NS NS <0.000278 <0.000289 <0.00267
SB-109 5.5 8/2/2007 NS NS <0.000311 <0.000323 <0.00299
MW-110 5.5 8/2/2007 NS NS <0.000220 <0.000229 <0.00211
MW-111 4 8/3/2007 NS NS NS NS NS
SB-112 5.5 8/3/2007 NS NS NA NA NA
SB-114 5.5 8/3/2007 NA NA <0.000429 <0.000445 <0.00411

Soil Cleanup Target Level(1): 34(2) 1000(3) 0.6 0.2 1.2

Notes:
(1) Florida soil cleanup target level based on leachability and groundwater criteria, as defined in Florida Rule 62-777.
(2) Florida soil cleanup target level for C5-C7 aromatics.
(3) Florida soil cleanup target level for C12-C16 aromatics.
Non-detect results are expressed as "less than the method detection limit."
Concentrations that exceed the Groundwater Cleanup Target Level are bolded.
ug/kg = milligrams per kilogram, which is equivalent to parts-per-million.
NA = not analyzed for specific parameter
NS = samples were submitted to the laboratory but not analyzed due to laboratory error.
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TABLE 2
GROUNDWATER ELEVATION SUMMARY

Nassau International Airport
Nassau, Bahamas

Delta Project No. 5A071-290

Sample Location
Sample

Date
Surface 

Elevation (1)
Depth to 

Water
Depth to 
Product

Water Table 
Elevation (1)

Product 
Thickness

Water Table 
Fluctuation Comments

MW-20 8/9/2007 4.15 NP --
MW-21 8/9/2007 4.34 NP --
MW-22 8/9/2007 4.02 NP --
MW-48 8/9/2007 5.16 4.12 1.04 --
MW-50(2) 8/9/2007 3.50 NP --
MW-51 8/9/2007 2.16 NP --
MW-52 8/9/2007 -- 4" of grease present in well
MW-53 8/9/2007 -- Could not locate
MW-101 8/8/2007 5.68 NP --
MW-104 8/8/2007 6.85 NP --
MW-106 8/8/2007 2.47 NP --
MW-107 8/8/2007 2.43 NP --
MW-108 8/8/2007 4.70 NP --
MW-110 8/8/2007 5.57 NP --
MW-111 8/8/2007 5.24 NP --
MW-115 8/8/2007 4.03 NP --
MW-116 8/8/2007 2.65 NP --
MW-117 8/9/2007 3.87 NP --
MW-118 8/8/2007 2.24 NP --

Notes:
(1) Well elevations have not yet been surveyed. 
(2) Location MW-50 was mistakenly labeled MW-30 on the sample, chain of custody, and laboratory report.
NP = No Product
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TABLE 3
GROUNDWATER ANALYTICAL RESULTS

Nassau International Airport
Nassau, Bahamas

Delta Project No. 5A071-290

Sample Location
Sample

Date

Gasoline Range 
Organics

(mg/l)

Diesel Range 
Organics

(mg/l)
Isopropylbenzene

(ug/l)
Naphthalene

(ug/l)
Methyl-tert-butyl-ether

(ug/l)
Dibromochloromethane

(ug/l)

MW-20 8/9/2007 <0.947 <1.36 <0.238 <1.00 <0.261 <0.256
MW-21 8/9/2007 <0.962 1.78 <0.238 <1.00 <0.261 <0.256
MW-22 8/9/2007 <0.938 <1.34 <0.238 <1.00 <0.261 <0.256
MW-50(2) 8/9/2007 <0.938 1.87 <0.238 <1.00 <0.261 <0.256
MW-51 8/9/2007 <0.914 <1.31 <0.238 <1.00 <0.261 <0.256
MW-101 8/8/2007 6.78 6.36 21.0 295 <0.261 <0.256
MW-104 8/8/2007 <0.934 <1.34 <0.238 2.90 20.6 <0.256
MW-106 8/8/2007 <0.932 <1.34 <0.238 <1.00 <0.261 <0.256
MW-107 8/8/2007 <0.896 <1.29 0.650 4.32 <0.261 <0.256
MW-108 8/8/2007 NS NS <0.238 <1.00 <0.261 <0.256
MW-110 8/8/2007 NS NS <0.238 <1.00 <0.261 <0.256
MW-111 8/8/2007 <0.935 <1.34 <0.238 <1.00 <0.261 <0.256
MW-115 8/8/2007 NS NS <0.238 <1.00 <0.261 <0.256
MW-116 8/8/2007 NS NS <0.238 <1.00 <0.261 <0.256
MW-117 8/9/2007 <0.940 <1.35 <0.238 <1.00 <0.261 1.11
MW-118 8/8/2007 <0.942 <1.35 <0.238 <1.00 <0.261 <0.256

Groundwater Cleanup Target Level :(1) 5000(3) 5000(3) 0.8 14 20 0.4

Notes:
(1) Florida groundwater cleanup target level as defined in Florida Rule 62-520 for a potable water supply.
(2) Groundwater sample collected from MW-50 was mistakenly labeled MW-30 on the sample, chain of custody, and laboratory report.
(3) Florida groundwater cleanup target level for Total Recoverable Petroleum Hydrocarbons (TRPH).
Non-detect results are expressed as "less than the method detection reporting limit."
Concentrations that exceed the Groundwater Cleanup Target Level are bolded.
mg/l = milligrams per liter, which is equivalent to parts-per-million.
ug/l = micrograms per liter, which is equivalent to parts-per-billion.
NS = samples were submitted to the laboratory but not analyzed due to laboratory error.
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ENVIRONMENTAL BORING / WELL LOG
BORING / WELL ID:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION

Project:
Site Location:
Job No.:
Logged By:

Date Completed:
Date Developed:

Drilling Co.:
Drill Crew Chief:
Rig Type:
Method of Drilling:
Soil Sampling Method:

DEPTH LITHOLOGY USCSDESCRIPTION
LAB

ppm DIAGRAM WELL MATERIALS

5910 Rice Creek Parkway, Suite 100
St. Paul, Minnesota 55126

Page 1 of 1

SAMP.

Weather:

Water Level During Drilling:
Water Level After Development:

Field Screening Instrument:
Top of Casing Elevation (feet):
Surface Elevation (feet):

WELL

Comments:

UNIQUE WELL NUMBER:

(Flush) Surface
Completion

Bentonite

2" Sch. 40 PVC
Riser

0.01 PVC Slotted
Screen

Sand Pack

(0.00, 0.50) FILL: Brown sand fill, dry.

(0.50, 3.83) FILL: Brown hard lime fill.

(3.83, 4.00) FILL: Red brown fill, clear cut.

(4.00, 6.00) SAND: Dark brown plastic lime
sand, stained petoleum odor.

(6.00, 8.00) NO RECOVERY

(8.00, 10.00) SAND: White carbonate
sands/limestone, slight petroleum odor.

(10.00, 14.50) LIMESTONE: White crushed
 limestone, saturated.

SP

SP

Headspace

Headspace

Headspace

Headspace/
Sample

Headspace

Headspace

Headspace

Headspace

0

54.2

1.8

1840

1433

12.3

33.8

26.7

Nassau International Airport
Nassau, Bahamas
5A071-290
AB

7/31/07
8/1/07

Engineering and Technical Services
Jason Wheeler
N/A

Hollow/Solid Stem Auger
Split Spoon

MW-101
14.5'

N/A
N/A

N/A
MiniRae 2000

PID

N/A
5.68'

N/A
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ENVIRONMENTAL BORING LOG
BORING ID:

TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION

Project:
Site Location:
Job No.:
Logged By:

Date Completed:

Drilling Co.:
Drill Crew Chief:
Rig Type:
Method of Drilling:
Soil Sampling Method:

DEPTH LITHOLOGY USCSDESCRIPTION
LAB

ppm

5910 Rice Creek Parkway, Suite 100
St. Paul, Minnesota 55126

Page 1 of 1

SAMP.

Weather:

Water Level During Drilling: Field Screening Instrument:
Surface Elevation (feet):

Comments:

(0.00, 0.25) ASPHALT: Asphalt surface.

(0.20, 0.50) FILL: Light brown limestone fill.

(0.50, 2.50) LIMESTONE: Light brown crushed limestone.

(2.50, 3.50) LIMESTONE: Crushed limestone, damp.

(3.50, 4.50) LIMESTONE: Crushed limestone in clay, plastic.

(4.50, 5.50) LIMESTONE: Medium brown crushed limestone, damp.

(5.50, 7.00) LIMESTONE: White crushed limestone, wet/saturated,
old petroleum odor.

Headspace

Headspace

Headspace

Headspace

Headspace

Sample

Headspace

Headspace

114

154

113

57.3

36.3

35.8

38.6

Nassau International Airport
Nassau, Bahamas

5A071-290
AB

7/31/07

Engineering and Technical Services
Jason Wheeler
N/A
Hollow/Solid Stem Auger

Split Spoon

SB-102

7'

N/A
N/A

MiniRae 2000

PID

5.5'
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ENVIRONMENTAL BORING LOG
BORING ID:

TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION

Project:
Site Location:
Job No.:
Logged By:

Date Completed:

Drilling Co.:
Drill Crew Chief:
Rig Type:
Method of Drilling:
Soil Sampling Method:

DEPTH LITHOLOGY USCSDESCRIPTION
LAB

ppm

5910 Rice Creek Parkway, Suite 100
St. Paul, Minnesota 55126

Page 1 of 1

SAMP.

Weather:

Water Level During Drilling: Field Screening Instrument:
Surface Elevation (feet):

Comments:

(0.00, 0.50) LIMESTONE: Dry crushed limestone fill, no odor,
humidity.

(0.50, 2.00) LIMESTONE: Light/medium brown limestone fill, fine to
coarse grain.

(2.00, 5.50) LIMESTONE: White crushed limestone, fine grain, no
odor.

Headspace

Headspace

Headspace
Sample

183

95.7

15.6

Nassau International Airport
Nassau, Bahamas

5A071-290
AB

7/31/07

Engineering and Technical Services
Jason Wheeler
N/A
Hollow/Solid Stem Auger

Split Spoon

SB-103

5.5'

N/A
N/A

MiniRae 2000

PID

N/A



0

5

10

15

ENVIRONMENTAL BORING / WELL LOG
BORING / WELL ID:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION

Project:
Site Location:
Job No.:
Logged By:

Date Completed:
Date Developed:

Drilling Co.:
Drill Crew Chief:
Rig Type:
Method of Drilling:
Soil Sampling Method:

DEPTH LITHOLOGY USCSDESCRIPTION
LAB

ppm DIAGRAM WELL MATERIALS

5910 Rice Creek Parkway, Suite 100
St. Paul, Minnesota 55126

Page 1 of 1

SAMP.

Weather:

Water Level During Drilling:
Water Level After Development:

Field Screening Instrument:
Top of Casing Elevation (feet):
Surface Elevation (feet):

WELL

Comments:

UNIQUE WELL NUMBER:

(Flush) Surface
Completion

Bentonite

2" Sch. 40 PVC
Riser

0.01 PVC Slotted
Screen

Sand Pack

(0.00, 0.50) TOPSOIL: Medium brown
topsoil, dry.

(0.50, 1.50) TOPSOIL: Medium brown
topsoil w/ medium limestone fill.

(1.50, 3.00) FILL: Hard Fill

(3.00, 4.00) LIMESTONE: Medium brown
crushed limestone fill, dry.

(4.00, 5.00) LIMESTONE: White crushed
limestone.

(5.00, 8.00) LIMESTONE: Crushed
limestone, moist.

(8.00, 15.00) LIMESTONE: Crushed
limestone, saturated.

Headspace

Headspace

Headspace

Headspace

Headspace

Headspace

Headspace

Headspace
Sample

Headspace

Headspace

0

0

0

0

0

0

0

0

3.8

15.6

Nassau International Airport
Nassau, Bahamas
5A071-290
AB

8/1/07
8/1/07

Engineering and Technical Services
Jason Wheeler
N/A

Hollow/Solid Stem Auger
Split Spoon

MW-104
15'

N/A
N/A

N/A
MiniRae 2000

PID

8'
6.85'

N/A



0

5

ENVIRONMENTAL BORING LOG
BORING ID:

TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION

Project:
Site Location:
Job No.:
Logged By:

Date Completed:

Drilling Co.:
Drill Crew Chief:
Rig Type:
Method of Drilling:
Soil Sampling Method:

DEPTH LITHOLOGY USCSDESCRIPTION
LAB

ppm

5910 Rice Creek Parkway, Suite 100
St. Paul, Minnesota 55126

Page 1 of 1

SAMP.

Weather:

Water Level During Drilling: Field Screening Instrument:
Surface Elevation (feet):

Comments:

(0.00, 2.00) FILL: Crushed limestone, gravel surface.

(2.00, 6.50) LIMESTONE: Crushed limestone.

Headspace

Headspace

Headspace
Sample

6.4

0

0

Nassau International Airport
Nassau, Bahamas

5A071-290
AB

8/1/07

Engineering and Technical Services
Jason Wheeler
N/A
Hollow/Solid Stem Auger

Split Spoon

SB-105

6.5'

N/A
N/A

MiniRae 2000

PID

N/A
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ENVIRONMENTAL BORING / WELL LOG
BORING / WELL ID:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION

Project:
Site Location:
Job No.:
Logged By:

Date Completed:
Date Developed:

Drilling Co.:
Drill Crew Chief:
Rig Type:
Method of Drilling:
Soil Sampling Method:

DEPTH LITHOLOGY USCSDESCRIPTION
LAB

ppm DIAGRAM WELL MATERIALS

5910 Rice Creek Parkway, Suite 100
St. Paul, Minnesota 55126

Page 1 of 1

SAMP.

Weather:

Water Level During Drilling:
Water Level After Development:

Field Screening Instrument:
Top of Casing Elevation (feet):
Surface Elevation (feet):

WELL

Comments:

UNIQUE WELL NUMBER:

(Flush) Surface
Completion

Bentonite

2" Sch. 40 PVC
Riser

0.01 PVC Slotted
Screen

Sand Pack

(0.00, 0.33) ASPHALT: Road surface.

(0.33, 2.00) TOPSOIL: Black medium grain
topsoil, damp, no odor.

(2.00, 4.00) TOPSOIL: Medium brown to
black medium grain topsoil, damp, no odor.

(4.00, 6.00) LIMESTONE: White limestone,
saturated @ 5.5'.

(6.00, 12.00) NO RECOVERY: Blind
drilling.

Headspace

Headspace

Headspace

Sample

3.6

0.9

3.9

Nassau International Airport
Nassau, Bahamas
5A071-290
AB

8/4/07
8/4/07

Engineering and Technical Services
Jason Wheeler
N/A

Hollow/Solid Stem Auger
Split Spoon

MW-106
12'

N/A
N/A

N/A
MiniRae 2000

PID

5.5'
2.47'

N/A
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ENVIRONMENTAL BORING / WELL LOG
BORING / WELL ID:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION

Project:
Site Location:
Job No.:
Logged By:

Date Completed:
Date Developed:

Drilling Co.:
Drill Crew Chief:
Rig Type:
Method of Drilling:
Soil Sampling Method:

DEPTH LITHOLOGY USCSDESCRIPTION
LAB

ppm DIAGRAM WELL MATERIALS

5910 Rice Creek Parkway, Suite 100
St. Paul, Minnesota 55126

Page 1 of 1

SAMP.

Weather:

Water Level During Drilling:
Water Level After Development:

Field Screening Instrument:
Top of Casing Elevation (feet):
Surface Elevation (feet):

WELL

Comments:

UNIQUE WELL NUMBER:

(Flush) Surface
Completion

Bentonite

2" Sch. 40 PVC
Riser

0.01 PVC Slotted
Screen

Sand Pack

(0.00, 0.50) FILL: Rock Surface

(0.50, 1.50) FILL: Medium brown
sand/crushed limestone fill.

(1.50, 5.00) LIMESTONE: Medium brown
crushed limestone, saturated.

(5.00, 12.00) LIMESTONE: Light brown
hard cap, saturated.

Headspace

Sample

0

Nassau International Airport
Nassau, Bahamas
5A071-290
AB

8/2/07
8/2/07

Engineering and Technical Services
Jason Wheeler
N/A

Hollow/Solid Stem Auger
Split Spoon

MW-107
12'

N/A
N/A

N/A
MiniRae 2000

PID

2'
2.43'

N/A
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ENVIRONMENTAL BORING / WELL LOG
BORING / WELL ID:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION

Project:
Site Location:
Job No.:
Logged By:

Date Completed:
Date Developed:

Drilling Co.:
Drill Crew Chief:
Rig Type:
Method of Drilling:
Soil Sampling Method:

DEPTH LITHOLOGY USCSDESCRIPTION
LAB

ppm DIAGRAM WELL MATERIALS

5910 Rice Creek Parkway, Suite 100
St. Paul, Minnesota 55126

Page 1 of 1

SAMP.

Weather:

Water Level During Drilling:
Water Level After Development:

Field Screening Instrument:
Top of Casing Elevation (feet):
Surface Elevation (feet):

WELL

Comments:

UNIQUE WELL NUMBER:

(Flush) Surface
Completion

Bentonite

2" Sch. 40 PVC
Riser

0.01 PVC Slotted
Screen

Sand Pack

(0.00, 6.00) FILL: Crushed limestone fill.

(6.00, 7.00) LIMESTONE: Hard limestone,
saturated.

(7.00, 13.00) LIMESTONE: Crushed
limestone.

Headspace

Sample

0

Nassau International Airport
Nassau, Bahamas
5A071-290
AB

8/2/07
8/2/07

Engineering and Technical Services
Jason Wheeler
N/A

Hollow/Solid Stem Auger
Split Spoon

MW-108
13'

N/A
N/A

N/A
MiniRae 2000

PID

5.5'
4.7'

N/A



0

5

ENVIRONMENTAL BORING LOG
BORING ID:

TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION

Project:
Site Location:
Job No.:
Logged By:

Date Completed:

Drilling Co.:
Drill Crew Chief:
Rig Type:
Method of Drilling:
Soil Sampling Method:

DEPTH LITHOLOGY USCSDESCRIPTION
LAB

ppm

5910 Rice Creek Parkway, Suite 100
St. Paul, Minnesota 55126

Page 1 of 1

SAMP.

Weather:

Water Level During Drilling: Field Screening Instrument:
Surface Elevation (feet):

Comments:

(0.00, 0.50) ASPHALT: Road surface.

(0.50, 4.00) LIMESTONE: Medium brown crushed limestone, dry.

(4.00, 6.00) LIMESTONE: White crushed limestone, saturated.

Headspace

Headspace

Headspace
Sample

0

0

0

Nassau International Airport
Nassau, Bahamas

5A071-290
AB

8/2/07

Engineering and Technical Services
Jason Wheeler
N/A
Hollow/Solid Stem Auger

Split Spoon

SB-109

6'

N/A
N/A

MiniRae 2000

PID

4'



0

5

10

ENVIRONMENTAL BORING / WELL LOG
BORING / WELL ID:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION

Project:
Site Location:
Job No.:
Logged By:

Date Completed:
Date Developed:

Drilling Co.:
Drill Crew Chief:
Rig Type:
Method of Drilling:
Soil Sampling Method:

DEPTH LITHOLOGY USCSDESCRIPTION
LAB

ppm DIAGRAM WELL MATERIALS

5910 Rice Creek Parkway, Suite 100
St. Paul, Minnesota 55126

Page 1 of 1

SAMP.

Weather:

Water Level During Drilling:
Water Level After Development:

Field Screening Instrument:
Top of Casing Elevation (feet):
Surface Elevation (feet):

WELL

Comments:

UNIQUE WELL NUMBER:

(Flush) Surface
Completion
Bentonite

0.01 PVC Slotted
Screen

Sand Pack

2" Sch. 40 PVC
Riser

(0.00, 2.00) LIMESTONE: Medium brown
crushed limestone, dry.

(2.00, 4.00) LIMESTONE: White crushed
limestone, dry.

(4.00, 6.00) LIMESTONE: White crushed
limestone, Saturated.

(6.00, 12.00) LIMESTONE: Blind Drilling.

Headspace

Headspace

Headspace
Sample

0

0

0

Nassau International Airport
Nassau, Bahamas
5A071-290
AB

8/2/07
8/2/07

Engineering and Technical Services
Jason Wheeler
N/A

Hollow/Solid Stem Auger
Split Spoon

MW-110
12'

N/A
N/A

N/A
MiniRae 2000

PID

4'
5.57'

N/A



0

5

10

ENVIRONMENTAL BORING / WELL LOG
BORING / WELL ID:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION

Project:
Site Location:
Job No.:
Logged By:

Date Completed:
Date Developed:

Drilling Co.:
Drill Crew Chief:
Rig Type:
Method of Drilling:
Soil Sampling Method:

DEPTH LITHOLOGY USCSDESCRIPTION
LAB

ppm DIAGRAM WELL MATERIALS

5910 Rice Creek Parkway, Suite 100
St. Paul, Minnesota 55126

Page 1 of 1

SAMP.

Weather:

Water Level During Drilling:
Water Level After Development:

Field Screening Instrument:
Top of Casing Elevation (feet):
Surface Elevation (feet):

WELL

Comments:

UNIQUE WELL NUMBER:

(Flush) Surface
Completion
Bentonite

0.01 PVC Slotted
Screen

Sand Pack

2" Sch. 40 PVC
Riser

(0.00, 0.25) TOPSOIL: Grass surface and
topsoil.

(0.25, 3.50) LIMESTONE: Medium brown
crushed limestone, dry.

(3.50, 4.00) LIMESTONE: White crushed
limestone, saturated.

(4.00, 12.00) LIMESTONE: Blind Drilling.

Headspace

Headspace
Sample

0

0

Nassau International Airport
Nassau, Bahamas
5A071-290
AB

8/3/07
8/3/07

Engineering and Technical Services
Jason Wheeler
N/A

Hollow/Solid Stem Auger
Split Spoon

MW-111
12'

N/A
N/A

N/A
MiniRae 2000

PID

3.5'
5.24'

N/A



0

5

ENVIRONMENTAL BORING LOG
BORING ID:

TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION

Project:
Site Location:
Job No.:
Logged By:

Date Completed:

Drilling Co.:
Drill Crew Chief:
Rig Type:
Method of Drilling:
Soil Sampling Method:

DEPTH LITHOLOGY USCSDESCRIPTION
LAB

ppm

5910 Rice Creek Parkway, Suite 100
St. Paul, Minnesota 55126

Page 1 of 1

SAMP.

Weather:

Water Level During Drilling: Field Screening Instrument:
Surface Elevation (feet):

Comments:

(0.00, 0.33) ASPHALT: Road surface.

(0.33, 2.00) FILL: Medium brown fill, compacted.

(2.00, 5.50) LIMESTONE: White limestone, wet @ 3.5'.

(5.50, 6.00) LIMESTONE: White limestone, saturated.

Headspace

Headspace

Headspace

Sample

N/A

Nassau International Airport
Nassau, Bahamas

5A071-290
AB

8/3/07

Engineering and Technical Services
Jason Wheeler
N/A
Hollow/Solid Stem Auger

Split Spoon

SB-112

6'

N/A
N/A

MiniRae 2000

PID

5.5'

    PID headspace readings not recorded due to instrument malfunction in high humidity.



0

5

ENVIRONMENTAL BORING LOG
BORING ID:

TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION

Project:
Site Location:
Job No.:
Logged By:

Date Completed:

Drilling Co.:
Drill Crew Chief:
Rig Type:
Method of Drilling:
Soil Sampling Method:

DEPTH LITHOLOGY USCSDESCRIPTION
LAB

ppm

5910 Rice Creek Parkway, Suite 100
St. Paul, Minnesota 55126

Page 1 of 1

SAMP.

Weather:

Water Level During Drilling: Field Screening Instrument:
Surface Elevation (feet):

Comments:

(0.00, 0.33) ASPHALT: Road surface.

(0.33, 2.00) LIMESTONE: Medium brown crushed limestone.

(2.00, 4.00) LIMESTONE: Light brown limestone, sticky, moist.

(4.00, 6.00) LIMESTONE: White limestone, saturated @ 5.5'.

Headspace

Headspace

Headspace

Sample

N/A

Nassau International Airport
Nassau, Bahamas

5A071-290
AB

8/3/07

Engineering and Technical Services
Jason Wheeler
N/A
Hollow/Solid Stem Auger

Split Spoon

SB-113

6'

N/A
N/A

MiniRae 2000

PID

5.5'

    PID headspace readings not recorded due to instrument malfunction in high humidity.



0

5

ENVIRONMENTAL BORING LOG
BORING ID:

TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION

Project:
Site Location:
Job No.:
Logged By:

Date Completed:

Drilling Co.:
Drill Crew Chief:
Rig Type:
Method of Drilling:
Soil Sampling Method:

DEPTH LITHOLOGY USCSDESCRIPTION
LAB

ppm

5910 Rice Creek Parkway, Suite 100
St. Paul, Minnesota 55126

Page 1 of 1

SAMP.

Weather:

Water Level During Drilling: Field Screening Instrument:
Surface Elevation (feet):

Comments:

(0.00, 0.33) ASPHALT: Road surface.

(0.33, 2.00) FILL: Medium brown crushed compacted limestone fill.

(2.00, 4.00) LIMESTONE: Medium brown crushed compacted
limestone fill, sticky.

(4.00, 6.00) LIMESTONE: Medium brown crushed compacted
limestone fill, sticky, saturated.

Headspace

Headspace

Headspace

Sample

N/A

Nassau International Airport
Nassau, Bahamas

5A071-290
AB

8/3/07

Engineering and Technical Services
Jason Wheeler
N/A
Hollow/Solid Stem Auger

Split Spoon

SB-114

6'

N/A
N/A

MiniRae 2000

PID

5.5'

    PID headspace readings not recorded due to instrument malfunction in high humidity.



0

5

10

ENVIRONMENTAL BORING / WELL LOG
BORING / WELL ID:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION

Project:
Site Location:
Job No.:
Logged By:

Date Completed:
Date Developed:

Drilling Co.:
Drill Crew Chief:
Rig Type:
Method of Drilling:
Soil Sampling Method:

DEPTH LITHOLOGY USCSDESCRIPTION
LAB

ppm DIAGRAM WELL MATERIALS

5910 Rice Creek Parkway, Suite 100
St. Paul, Minnesota 55126

Page 1 of 1

SAMP.

Weather:

Water Level During Drilling:
Water Level After Development:

Field Screening Instrument:
Top of Casing Elevation (feet):
Surface Elevation (feet):

WELL

Comments:

UNIQUE WELL NUMBER:

(Flush) Surface
Completion

Bentonite

2" Sch. 40 PVC
Riser

0.01 PVC Slotted
Screen

Sand Pack

(0.00, 0.25) TOPSOIL: Grass surface.

(0.25, 2.00) LIMESTONE: White crushed
limestone, dry.

(2.00, 4.00) LIMESTONE: White limestone,
saturated @ 3.75'.

(4.00, 11.00) LIMESTONE: Blind drilling.

Headspace

Headspace

Sample

18.6

0.0

Nassau International Airport
Nassau, Bahamas
5A071-290
AB

8/4/07
8/4/07

Engineering and Technical Services
Jason Wheeler
N/A

Hollow/Solid Stem Auger
Split Spoon

MW-115
11'

N/A
N/A

N/A
MiniRae 2000

PID

3.75'
4.03'

N/A



0

5

10

ENVIRONMENTAL BORING / WELL LOG
BORING / WELL ID:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION

Project:
Site Location:
Job No.:
Logged By:

Date Completed:
Date Developed:

Drilling Co.:
Drill Crew Chief:
Rig Type:
Method of Drilling:
Soil Sampling Method:

DEPTH LITHOLOGY USCSDESCRIPTION
LAB

ppm DIAGRAM WELL MATERIALS

5910 Rice Creek Parkway, Suite 100
St. Paul, Minnesota 55126

Page 1 of 1

SAMP.

Weather:

Water Level During Drilling:
Water Level After Development:

Field Screening Instrument:
Top of Casing Elevation (feet):
Surface Elevation (feet):

WELL

Comments:

UNIQUE WELL NUMBER:

(Flush) Surface
Completion

Bentonite

2" Sch. 40 PVC
Riser

0.01 PVC Slotted
Screen

Sand Pack

(0.00, 0.25) TOPSOIL: Grass surface.

(0.25, 2.00) LIMESTONE: Medium brown
limestone, weathered.

(2.00, 4.00) LIMESTONE: White crushed
limestone, saturated @ 2.5'.

(4.00, 11.00) LIMESTONE: Blind drilling.

Headspace

Headspace

Sample

0.

0

Nassau International Airport
Nassau, Bahamas
5A071-290
AB

8/7/07
8/7/07

Engineering and Technical Services
Jason Wheeler
N/A

Hollow/Solid Stem Auger
Split Spoon

MW-116
11'

N/A
N/A

N/A
MiniRae 2000

PID

2.5'
2.65'

N/A



0

5

10

ENVIRONMENTAL BORING / WELL LOG
BORING / WELL ID:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION

Project:
Site Location:
Job No.:
Logged By:

Date Completed:
Date Developed:

Drilling Co.:
Drill Crew Chief:
Rig Type:
Method of Drilling:
Soil Sampling Method:

DEPTH LITHOLOGY USCSDESCRIPTION
LAB

ppm DIAGRAM WELL MATERIALS

5910 Rice Creek Parkway, Suite 100
St. Paul, Minnesota 55126

Page 1 of 1

SAMP.

Weather:

Water Level During Drilling:
Water Level After Development:

Field Screening Instrument:
Top of Casing Elevation (feet):
Surface Elevation (feet):

WELL

Comments:

UNIQUE WELL NUMBER:

(Flush) Surface
Completion
Bentonite

2" Sch. 40 PVC
Riser

0.01 PVC Slotted
Screen

Sand Pack

(0.00, 0.25) TOPSOIL: Flowerbed surface
(mulch).

(0.25, 2.00) LIMESTONE: Clayey crushed
limestone, plastic, damp.

(2.00, 3.00) NO RECOVERY

(3.00, 5.00) LIMESTONE: Clayey crushed
limestone, plastic, damp.

(5.00, 6.00) LIMESTONE: Skewed auger.

(6.00, 12.00) LIMESTONE: Medium brown
to white limestone, saturated @ 5.5'.

Headspace

Headspace

Headspace

Sample

0

38.5

41.6

Nassau International Airport
Nassau, Bahamas
5A071-290
AB

8/7/07
8/7/07

Engineering and Technical Services
Jason Wheeler
N/A

Hollow/Solid Stem Auger
Split Spoon

MW-117
12'

N/A
N/A

N/A
MiniRae 2000

PID

5.5'
3.87'

N/A



0

5

10

ENVIRONMENTAL BORING / WELL LOG
BORING / WELL ID:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION

Project:
Site Location:
Job No.:
Logged By:

Date Completed:
Date Developed:

Drilling Co.:
Drill Crew Chief:
Rig Type:
Method of Drilling:
Soil Sampling Method:

DEPTH LITHOLOGY USCSDESCRIPTION
LAB

ppm DIAGRAM WELL MATERIALS

5910 Rice Creek Parkway, Suite 100
St. Paul, Minnesota 55126

Page 1 of 1

SAMP.

Weather:

Water Level During Drilling:
Water Level After Development:

Field Screening Instrument:
Top of Casing Elevation (feet):
Surface Elevation (feet):

WELL

Comments:

UNIQUE WELL NUMBER:

(Flush) Surface
Completion

Bentonite

2' Sch. 40 PVC
Riser

0.01 PVC Slotted
Screen

Sand Pack

(0.00, 0.33) ASPHALT: Parking surface.

(0.33, 2.00) LIMESTONE: Medium brown
crushed limestone, damp.

(2.00, 4.00) LIMESTONE: Saturated @
2.5'.

(4.00, 10.00) LIMESTONE: Blind drilling.

Headspace

Headspace

Sample

0

0

Nassau International Airport
Nassau, Bahamas
5A071-290
AB

8/7/07
8/7/07

Engineering and Technical Services
Jason Wheeler
N/A

Hollow/Solid Stem Auger
Split Spoon

MW-118
10'

N/A
N/A

N/A
MiniRae 2000

PID

2.5'
2.24'

N/A
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Analytical Report  287764

for

Delta Environmental Consultants, Inc.

Project Manager: Jeff Thuma

Nassau International Airport

02-OCT-07

5757 NW 158-th St, Miami Lakes, FL 33014   Ph:(305) 823-8500   Fax:(305) 823-8555

Texas certification numbers:
Houston, TX  T104704215

Florida certification numbers:
Houston, TX  E871002   -    Miami, FL  E86678    -    Tampa, FL   E86675

Houston - Dallas - San Antonio - Austin - Tampa - Miami - Latin America
Midland - Corpus Christi - Atlanta
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Houston - Dallas - San Antonio - Austin - Tampa - Miami - Latin America

Recipient of the Prestigious Small Business Administration Award of Excellence in 1994.
Certified and approved by numerous States and Agencies.

A Small Business and Minority Status Company that delivers SERVICE and QUALITY

Project Manager: Jeff Thuma 
Delta Environmental Consultants, Inc.
4905 Del Ray Avenue
Suite 405
Bethesda, MD 20814  
 
Reference:  XENCO Report No: 287764 
                  Nassau International Airport 
                  Project Address:  

Jeff Thuma:

We are reporting to you the results of the analyses performed on the samples received under the project name
referenced above and identified with the XENCO Report Number  287764. All results being reported under
this Report Number apply to the samples analyzed and properly identified with a Laboratory ID number.
Subcontracted analyses are identified in this report with either the NELAC certification number of the
subcontract lab in the analyst ID field, or the complete subcontracted report attached to this report.

Unless otherwise noted in a Case Narrative, all data reported in this Analytical Report are in compliance with
NELAC standards.  Estimation of data uncertainty for this report is found in the quality control section of this
report unless otherwise noted. Should insufficient sample be provided to the laboratory to meet the method and
NELAC Matrix Duplicate and Matrix Spike requirements, then the data will be analyzed, evaluated and
reported using all other available quality control measures.

The validity and integrity of this report will remain intact as long as it is accompanied by this letter and
reproduced in full, unless written approval is granted by XENCO Laboratories.  This report will be filed for at
least 5 years in our archives after which time it will be destroyed without further notice, unless otherwise
arranged with you.  The samples received, and described as recorded in Report No. 287764 will be filed for 60
days, and after that time they will be properly disposed without further notice, unless otherwise arranged with
you.  We reserve the right to return to you any unused samples, extracts or solutions related to them if we
consider so necessary (e.g., samples identified as hazardous waste, sample sizes exceeding analytical standard
practices, controlled substances under regulated protocols, etc).

We thank you for selecting XENCO Laboratories to serve your analytical needs.  If you have any questions
concerning this report, please feel free to contact us at any time.

Respectfully,

02-OCT-07

Project Manager
Steven Walton

Page 2 of 50



CASE NARRATIVE SUMMARY

287764Work Order Number:
02-OCT-07Report Date: Project ID: 

Nassau International AirportProject Name: 

Date Received: 

Delta Environmental Consultants, IncClient Name: 

10-AUG-07

Steven Walton
Project Manager

The sample aliquots for Texas TPH were, due to an error by Xenco Miami's sample custodian, not
shipped to our Houston lab. Due to a documentation error by by the same individual, this was not
discovered until the samples were out  of hold. This individual's employment with Xenco was
terminated in September. Xenco apologizes for the inconvenience to Delta.
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Certificate of Analytical Results 287764

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.003Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 
36.36

Date Received:
% Moisture:

Jul-31-07 13:15 Date Collected: 287764-001Lab Sample Id:
SOILMatrix: MW - 101 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-14-07 02:18 Date Analyzed: JOLAnalyst:

SW5030BPrep Method: 

Aug-13-07 15:04 Date Prep: EMHTech: 

Benzene  
Bromobenzene  +
Bromochloromethane  
Bromodichloromethane  
Bromoform  
Methyl bromide  
MTBE  
tert-Butylbenzene  
Sec-Butylbenzene  
n-Butylbenzene  
Carbon Tetrachloride  
Chlorobenzene  
Chloroethane  
Chloroform  
Methyl Chloride  
2-Chlorotoluene  
4-Chlorotoluene  
1,2-Dibromo-3-Chloropropane  +
Dibromochloromethane  
Methylene bromide  
1,2-Dichlorobenzene  
1,3-Dichlorobenzene  
1,4-Dichlorobenzene  
Dichlorodifluoromethane  
1,2-Dichloroethane  
1,1-Dichloroethane  
trans-1,2-dichloroethylene  
cis-1,2-Dichloroethylene  
1,1-Dichloroethene  
2,2-Dichloropropane  
1,3-Dichloropropane  
1,2-Dichloropropane  
1,1-Dichloropropene  
cis-1,3-Dichloropropene  
Ethylbenzene  
Hexachlorobutadiene  
isopropylbenzene  
Methylene Chloride  
Naphthalene  +
n-Propylbenzene  

Parameter

29.8
65.4
70.1
53.9
35.9
192

18.2
29.4
25.9
38.2
42.6
43.8
67.9
36.2
69.5
53.0
23.5
174
157

54.0
45.6
39.7
43.1
50.0
54.0
45.2
62.5
30.4
87.6
59.4
157

51.9
26.4
39.5
32.6
189

33.9
131
313

53.9

Result

U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U

U

157
314
314
314
157
786
157
157
157
157
314
314
314
157
314
314
157
786
629
314
314
314
314
314
314
314
314
157
471
314
629
314
157
314
157
786
157
629

1260
314

PQL Flag
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Units

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

DilCas Number

71-43-2
108-86-1
74-97-5
75-27-4
75-25-2
74-83-9
1634-04-4
98-06-6
135-98-8
104-51-8
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
95-49-8
106-43-4
96-12-8
124-48-1
74-95-3
95-50-1
541-73-1
106-46-7
75-71-8
107-06-2
75-34-3
156-60-5
156-59-2
75-35-4
594-20-7
142-28-9
78-87-5
563-58-6
10061-01-5
100-41-4
87-68-3
98-82-8
75-09-2
91-20-3
103-65-1

MDL

U
U
U
U
U
U
U
U

12500
6550

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

698
U

12500
U

53900
19000

702279Seq Number:

5 ftSample Depth:
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Certificate of Analytical Results 287764

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.003Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 
36.36

Date Received:
% Moisture:

Jul-31-07 13:15 Date Collected: 287764-001Lab Sample Id:
SOILMatrix: MW - 101 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-14-07 02:18 Date Analyzed: JOLAnalyst:

SW5030BPrep Method: 

Aug-13-07 15:04 Date Prep: EMHTech: 

Styrene  
1,1,1,2-Tetrachloroethane  
1,1,2,2-Tetrachloroethane  
Tetrachloroethylene  
Toluene  
1,2,4-Trichlorobenzene  +
1,2,3-Trichlorobenzene  
1,1,2-Trichloroethane  
1,1,1-Trichloroethane  
Trichloroethylene  
Trichlorofluoromethane  
1,2,3-Trichloropropane  
1,2,4-Trimethylbenzene  
1,3,5-Trimethylbenzene  
Vinyl Chloride  
o-Xylene  
m,p-Xylene  

Parameter

27.8
50.9
28.0
51.4
46.1
93.5
168

75.3
25.4
27.7
56.9
45.6
157

37.2
47.5
28.3
79.4

Result

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

157
314
157
314
314
471
786
314
157
314
314
314
629
157
157
157
471

PQL Flag
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Units

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

DilCas Number

100-42-5
630-20-6
79-34-5
127-18-4
108-88-3
120-82-1
87-61-6
79-00-5
71-55-6
79-01-6
75-69-4
96-18-4
95-63-6
108-67-8
75-01-4
95-47-6
179601-23-1

MDL

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

702279Seq Number:

5 ftSample Depth:
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Certificate of Analytical Results 287764

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.003Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Jul-31-07 13:15 Date Collected: 287764-001Lab Sample Id:
SOILMatrix: MW - 101 Sample Id:

Percent Moisture  Analytical Method:

Aug-13-07 16:27 Date Analyzed: NJEAnalyst:

Prep Method: 

Date Prep: NJETech: 

Percent Moisture  

Parameter

0.001

Result

1.00

PQL Flag
%

Units

1

DilCas Number

TMOIST

MDL

36.4

702150Seq Number:

5 ftSample Depth:
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Certificate of Analytical Results 287764

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.003Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 
44.17

Date Received:
% Moisture:

Jul-31-07 15:30 Date Collected: 287764-002Lab Sample Id:
SOILMatrix: SB - 102 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-13-07 23:02 Date Analyzed: JOLAnalyst:

SW5030BPrep Method: 

Aug-13-07 15:06 Date Prep: EMHTech: 

Benzene  
Bromobenzene  +
Bromochloromethane  
Bromodichloromethane  
Bromoform  
Methyl bromide  
MTBE  
tert-Butylbenzene  
Sec-Butylbenzene  
n-Butylbenzene  
Carbon Tetrachloride  
Chlorobenzene  
Chloroethane  
Chloroform  
Methyl Chloride  
2-Chlorotoluene  
4-Chlorotoluene  
1,2-Dibromo-3-Chloropropane  +
Dibromochloromethane  
Methylene bromide  
1,2-Dichlorobenzene  
1,3-Dichlorobenzene  
1,4-Dichlorobenzene  
Dichlorodifluoromethane  
1,2-Dichloroethane  
1,1-Dichloroethane  
trans-1,2-dichloroethylene  
cis-1,2-Dichloroethylene  
1,1-Dichloroethene  
2,2-Dichloropropane  
1,3-Dichloropropane  
1,2-Dichloropropane  
1,1-Dichloropropene  
cis-1,3-Dichloropropene  
Ethylbenzene  
Hexachlorobutadiene  
isopropylbenzene  
Methylene Chloride  
Naphthalene  +
n-Propylbenzene  

Parameter

0.905
1.98
2.12
1.63
1.09
5.82

0.552
0.892
0.784

1.16
1.29
1.33
2.06
1.10
2.11
1.61

0.711
5.28
4.76
1.64
1.38
1.20
1.31
1.52
1.64
1.37
1.89

0.922
2.65
1.80
4.76
1.57

0.799
1.20

0.988
5.74
1.03
3.98
9.49
1.63

Result

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

4.76
9.53
9.53
9.53
4.76
23.8
4.76
4.76
4.76
4.76
9.53
9.53
9.53
4.76
9.53
9.53
4.76
23.8
19.1
9.53
9.53
9.53
9.53
9.53
9.53
9.53
9.53
4.76
14.3
9.53
19.1
9.53
4.76
9.53
4.76
23.8
4.76
19.1
38.1
9.53

PQL Flag
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

71-43-2
108-86-1
74-97-5
75-27-4
75-25-2
74-83-9
1634-04-4
98-06-6
135-98-8
104-51-8
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
95-49-8
106-43-4
96-12-8
124-48-1
74-95-3
95-50-1
541-73-1
106-46-7
75-71-8
107-06-2
75-34-3
156-60-5
156-59-2
75-35-4
594-20-7
142-28-9
78-87-5
563-58-6
10061-01-5
100-41-4
87-68-3
98-82-8
75-09-2
91-20-3
103-65-1

MDL

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

702279Seq Number:

4.5 ftSample Depth:
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Certificate of Analytical Results 287764

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.003Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 
44.17

Date Received:
% Moisture:

Jul-31-07 15:30 Date Collected: 287764-002Lab Sample Id:
SOILMatrix: SB - 102 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-13-07 23:02 Date Analyzed: JOLAnalyst:

SW5030BPrep Method: 

Aug-13-07 15:06 Date Prep: EMHTech: 

Styrene  
1,1,1,2-Tetrachloroethane  
1,1,2,2-Tetrachloroethane  
Tetrachloroethylene  
Toluene  
1,2,4-Trichlorobenzene  +
1,2,3-Trichlorobenzene  
1,1,2-Trichloroethane  
1,1,1-Trichloroethane  
Trichloroethylene  
Trichlorofluoromethane  
1,2,3-Trichloropropane  
1,2,4-Trimethylbenzene  
1,3,5-Trimethylbenzene  
Vinyl Chloride  
o-Xylene  
m,p-Xylene  

Parameter

0.842
1.54

0.850
1.56
1.40
2.83
5.09
2.28

0.770
0.841

1.72
1.38
4.76
1.13
1.44

0.858
2.41

Result

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

4.76
9.53
4.76
9.53
9.53
14.3
23.8
9.53
4.76
9.53
9.53
9.53
19.1
4.76
4.76
4.76
14.3

PQL Flag
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

100-42-5
630-20-6
79-34-5
127-18-4
108-88-3
120-82-1
87-61-6
79-00-5
71-55-6
79-01-6
75-69-4
96-18-4
95-63-6
108-67-8
75-01-4
95-47-6
179601-23-1

MDL

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

702279Seq Number:

4.5 ftSample Depth:
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Certificate of Analytical Results 287764

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.003Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Jul-31-07 15:30 Date Collected: 287764-002Lab Sample Id:
SOILMatrix: SB - 102 Sample Id:

Percent Moisture  Analytical Method:

Aug-13-07 16:27 Date Analyzed: NJEAnalyst:

Prep Method: 

Date Prep: NJETech: 

Percent Moisture  

Parameter

0.001

Result

1.00

PQL Flag
%

Units

1

DilCas Number

TMOIST

MDL

44.2

702150Seq Number:

4.5 ftSample Depth:
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Certificate of Analytical Results 287764

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.003Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 
24.86

Date Received:
% Moisture:

Jul-31-07 16:40 Date Collected: 287764-003Lab Sample Id:
SOILMatrix: SB - 103 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-13-07 23:23 Date Analyzed: JOLAnalyst:

SW5030BPrep Method: 

Aug-13-07 15:08 Date Prep: EMHTech: 

Benzene  
Bromobenzene  +
Bromochloromethane  
Bromodichloromethane  
Bromoform  
Methyl bromide  
MTBE  
tert-Butylbenzene  
Sec-Butylbenzene  
n-Butylbenzene  
Carbon Tetrachloride  
Chlorobenzene  
Chloroethane  
Chloroform  
Methyl Chloride  
2-Chlorotoluene  
4-Chlorotoluene  
1,2-Dibromo-3-Chloropropane  +
Dibromochloromethane  
Methylene bromide  
1,2-Dichlorobenzene  
1,3-Dichlorobenzene  
1,4-Dichlorobenzene  
Dichlorodifluoromethane  
1,2-Dichloroethane  
1,1-Dichloroethane  
trans-1,2-dichloroethylene  
cis-1,2-Dichloroethylene  
1,1-Dichloroethene  
2,2-Dichloropropane  
1,3-Dichloropropane  
1,2-Dichloropropane  
1,1-Dichloropropene  
cis-1,3-Dichloropropene  
Ethylbenzene  
Hexachlorobutadiene  
isopropylbenzene  
Methylene Chloride  
Naphthalene  +
n-Propylbenzene  

Parameter

0.191
0.420
0.450
0.346
0.230

1.23
0.117
0.189
0.166
0.245
0.273
0.281
0.436
0.232
0.446
0.340
0.151

1.12
1.01

0.347
0.292
0.255
0.277
0.321
0.347
0.290
0.401
0.195
0.562
0.381

1.01
0.333
0.169
0.253
0.209

1.22
0.217
0.843

2.01
0.346

Result

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

1.01
2.02
2.02
2.02
1.01
5.04
1.01
1.01
1.01
1.01
2.02
2.02
2.02
1.01
2.02
2.02
1.01
5.04
4.03
2.02
2.02
2.02
2.02
2.02
2.02
2.02
2.02
1.01
3.02
2.02
4.03
2.02
1.01
2.02
1.01
5.04
1.01
4.03
8.07
2.02

PQL Flag
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

71-43-2
108-86-1
74-97-5
75-27-4
75-25-2
74-83-9
1634-04-4
98-06-6
135-98-8
104-51-8
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
95-49-8
106-43-4
96-12-8
124-48-1
74-95-3
95-50-1
541-73-1
106-46-7
75-71-8
107-06-2
75-34-3
156-60-5
156-59-2
75-35-4
594-20-7
142-28-9
78-87-5
563-58-6
10061-01-5
100-41-4
87-68-3
98-82-8
75-09-2
91-20-3
103-65-1

MDL

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

702279Seq Number:

5.5 Sample Depth:
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Certificate of Analytical Results 287764

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.003Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 
24.86

Date Received:
% Moisture:

Jul-31-07 16:40 Date Collected: 287764-003Lab Sample Id:
SOILMatrix: SB - 103 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-13-07 23:23 Date Analyzed: JOLAnalyst:

SW5030BPrep Method: 

Aug-13-07 15:08 Date Prep: EMHTech: 

Styrene  
1,1,1,2-Tetrachloroethane  
1,1,2,2-Tetrachloroethane  
Tetrachloroethylene  
Toluene  
1,2,4-Trichlorobenzene  +
1,2,3-Trichlorobenzene  
1,1,2-Trichloroethane  
1,1,1-Trichloroethane  
Trichloroethylene  
Trichlorofluoromethane  
1,2,3-Trichloropropane  
1,2,4-Trimethylbenzene  
1,3,5-Trimethylbenzene  
Vinyl Chloride  
o-Xylene  
m,p-Xylene  

Parameter

0.178
0.327
0.180
0.330
0.296
0.600

1.08
0.483
0.163
0.178
0.365
0.292

1.01
0.239
0.305
0.182
0.510

Result

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

1.01
2.02
1.01
2.02
2.02
3.02
5.04
2.02
1.01
2.02
2.02
2.02
4.03
1.01
1.01
1.01
3.02

PQL Flag
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

100-42-5
630-20-6
79-34-5
127-18-4
108-88-3
120-82-1
87-61-6
79-00-5
71-55-6
79-01-6
75-69-4
96-18-4
95-63-6
108-67-8
75-01-4
95-47-6
179601-23-1

MDL

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

702279Seq Number:

5.5 Sample Depth:
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Certificate of Analytical Results 287764

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.003Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Jul-31-07 16:40 Date Collected: 287764-003Lab Sample Id:
SOILMatrix: SB - 103 Sample Id:

Percent Moisture  Analytical Method:

Aug-13-07 16:27 Date Analyzed: NJEAnalyst:

Prep Method: 

Date Prep: NJETech: 

Percent Moisture  

Parameter

0.001

Result

1.00

PQL Flag
%

Units

1

DilCas Number

TMOIST

MDL

24.9

702150Seq Number:

5.5 Sample Depth:
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Certificate of Analytical Results 287764

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.003Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 
26.78

Date Received:
% Moisture:

Aug-01-07 10:30 Date Collected: 287764-004Lab Sample Id:
SOILMatrix: MW - 104 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-13-07 23:45 Date Analyzed: JOLAnalyst:

SW5030BPrep Method: 

Aug-13-07 15:10 Date Prep: EMHTech: 

Benzene  
Bromobenzene  +
Bromochloromethane  
Bromodichloromethane  
Bromoform  
Methyl bromide  
MTBE  
tert-Butylbenzene  
Sec-Butylbenzene  
n-Butylbenzene  
Carbon Tetrachloride  
Chlorobenzene  
Chloroethane  
Chloroform  
Methyl Chloride  
2-Chlorotoluene  
4-Chlorotoluene  
1,2-Dibromo-3-Chloropropane  +
Dibromochloromethane  
Methylene bromide  
1,2-Dichlorobenzene  
1,3-Dichlorobenzene  
1,4-Dichlorobenzene  
Dichlorodifluoromethane  
1,2-Dichloroethane  
1,1-Dichloroethane  
trans-1,2-dichloroethylene  
cis-1,2-Dichloroethylene  
1,1-Dichloroethene  
2,2-Dichloropropane  
1,3-Dichloropropane  
1,2-Dichloropropane  
1,1-Dichloropropene  
cis-1,3-Dichloropropene  
Ethylbenzene  
Hexachlorobutadiene  
isopropylbenzene  
Methylene Chloride  
Naphthalene  +
n-Propylbenzene  

Parameter

0.223
0.489
0.524
0.403
0.269

1.43
0.136
0.220
0.193
0.285
0.319
0.327
0.508
0.271
0.520
0.397
0.175

1.30
1.18

0.404
0.341
0.297
0.322
0.374
0.404
0.338
0.467
0.228
0.655
0.444

1.18
0.388
0.197
0.295
0.244

1.42
0.253
0.983

2.34
0.403

Result

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

1.18
2.35
2.35
2.35
1.18
5.88
1.18
1.18
1.18
1.18
2.35
2.35
2.35
1.18
2.35
2.35
1.18
5.88
4.70
2.35
2.35
2.35
2.35
2.35
2.35
2.35
2.35
1.18
3.53
2.35
4.70
2.35
1.18
2.35
1.18
5.88
1.18
4.70
9.40
2.35

PQL Flag
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

71-43-2
108-86-1
74-97-5
75-27-4
75-25-2
74-83-9
1634-04-4
98-06-6
135-98-8
104-51-8
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
95-49-8
106-43-4
96-12-8
124-48-1
74-95-3
95-50-1
541-73-1
106-46-7
75-71-8
107-06-2
75-34-3
156-60-5
156-59-2
75-35-4
594-20-7
142-28-9
78-87-5
563-58-6
10061-01-5
100-41-4
87-68-3
98-82-8
75-09-2
91-20-3
103-65-1

MDL

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

702279Seq Number:

8 ftSample Depth:
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Certificate of Analytical Results 287764

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.003Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 
26.78

Date Received:
% Moisture:

Aug-01-07 10:30 Date Collected: 287764-004Lab Sample Id:
SOILMatrix: MW - 104 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-13-07 23:45 Date Analyzed: JOLAnalyst:

SW5030BPrep Method: 

Aug-13-07 15:10 Date Prep: EMHTech: 

Styrene  
1,1,1,2-Tetrachloroethane  
1,1,2,2-Tetrachloroethane  
Tetrachloroethylene  
Toluene  
1,2,4-Trichlorobenzene  +
1,2,3-Trichlorobenzene  
1,1,2-Trichloroethane  
1,1,1-Trichloroethane  
Trichloroethylene  
Trichlorofluoromethane  
1,2,3-Trichloropropane  
1,2,4-Trimethylbenzene  
1,3,5-Trimethylbenzene  
Vinyl Chloride  
o-Xylene  
m,p-Xylene  

Parameter

0.208
0.381
0.210
0.385
0.345
0.699

1.26
0.564
0.190
0.208
0.425
0.341

1.18
0.279
0.356
0.212
0.594

Result

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

1.18
2.35
1.18
2.35
2.35
3.53
5.88
2.35
1.18
2.35
2.35
2.35
4.70
1.18
1.18
1.18
3.53

PQL Flag
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

100-42-5
630-20-6
79-34-5
127-18-4
108-88-3
120-82-1
87-61-6
79-00-5
71-55-6
79-01-6
75-69-4
96-18-4
95-63-6
108-67-8
75-01-4
95-47-6
179601-23-1

MDL

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

702279Seq Number:

8 ftSample Depth:
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Certificate of Analytical Results 287764

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.003Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-01-07 10:30 Date Collected: 287764-004Lab Sample Id:
SOILMatrix: MW - 104 Sample Id:

Percent Moisture  Analytical Method:

Aug-13-07 16:27 Date Analyzed: NJEAnalyst:

Prep Method: 

Date Prep: NJETech: 

Percent Moisture  

Parameter

0.001

Result

1.00

PQL Flag
%

Units

1

DilCas Number

TMOIST

MDL

26.8

702150Seq Number:

8 ftSample Depth:
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Certificate of Analytical Results 287764

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.003Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 
24.76

Date Received:
% Moisture:

Aug-01-07 16:45 Date Collected: 287764-005Lab Sample Id:
SOILMatrix: SB - 105 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-14-07 01:12 Date Analyzed: JOLAnalyst:

SW5030BPrep Method: 

Aug-13-07 15:12 Date Prep: EMHTech: 

Benzene  
Bromobenzene  +
Bromochloromethane  
Bromodichloromethane  
Bromoform  
Methyl bromide  
MTBE  
tert-Butylbenzene  
Sec-Butylbenzene  
n-Butylbenzene  
Carbon Tetrachloride  
Chlorobenzene  
Chloroethane  
Chloroform  
Methyl Chloride  
2-Chlorotoluene  
4-Chlorotoluene  
1,2-Dibromo-3-Chloropropane  +
Dibromochloromethane  
Methylene bromide  
1,2-Dichlorobenzene  
1,3-Dichlorobenzene  
1,4-Dichlorobenzene  
Dichlorodifluoromethane  
1,2-Dichloroethane  
1,1-Dichloroethane  
trans-1,2-dichloroethylene  
cis-1,2-Dichloroethylene  
1,1-Dichloroethene  
2,2-Dichloropropane  
1,3-Dichloropropane  
1,2-Dichloropropane  
1,1-Dichloropropene  
cis-1,3-Dichloropropene  
Ethylbenzene  
Hexachlorobutadiene  
isopropylbenzene  
Methylene Chloride  
Naphthalene  +
n-Propylbenzene  

Parameter

0.221
0.484
0.519
0.399
0.266

1.42
0.135
0.218
0.192
0.283
0.316
0.324
0.503
0.268
0.515
0.393
0.174

1.29
1.16

0.400
0.337
0.294
0.319
0.370
0.400
0.335
0.463
0.225
0.648
0.440

1.16
0.384
0.195
0.292
0.241

1.40
0.251
0.973

2.32
0.399

Result

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

1.16
2.33
2.33
2.33
1.16
5.82
1.16
1.16
1.16
1.16
2.33
2.33
2.33
1.16
2.33
2.33
1.16
5.82
4.66
2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33
1.16
3.49
2.33
4.66
2.33
1.16
2.33
1.16
5.82
1.16
4.66
9.31
2.33

PQL Flag
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

71-43-2
108-86-1
74-97-5
75-27-4
75-25-2
74-83-9
1634-04-4
98-06-6
135-98-8
104-51-8
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
95-49-8
106-43-4
96-12-8
124-48-1
74-95-3
95-50-1
541-73-1
106-46-7
75-71-8
107-06-2
75-34-3
156-60-5
156-59-2
75-35-4
594-20-7
142-28-9
78-87-5
563-58-6
10061-01-5
100-41-4
87-68-3
98-82-8
75-09-2
91-20-3
103-65-1

MDL

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

702279Seq Number:

6.5 ftSample Depth:
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Certificate of Analytical Results 287764

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.003Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 
24.76

Date Received:
% Moisture:

Aug-01-07 16:45 Date Collected: 287764-005Lab Sample Id:
SOILMatrix: SB - 105 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-14-07 01:12 Date Analyzed: JOLAnalyst:

SW5030BPrep Method: 

Aug-13-07 15:12 Date Prep: EMHTech: 

Styrene  
1,1,1,2-Tetrachloroethane  
1,1,2,2-Tetrachloroethane  
Tetrachloroethylene  
Toluene  
1,2,4-Trichlorobenzene  +
1,2,3-Trichlorobenzene  
1,1,2-Trichloroethane  
1,1,1-Trichloroethane  
Trichloroethylene  
Trichlorofluoromethane  
1,2,3-Trichloropropane  
1,2,4-Trimethylbenzene  
1,3,5-Trimethylbenzene  
Vinyl Chloride  
o-Xylene  
m,p-Xylene  

Parameter

0.206
0.377
0.208
0.381
0.341
0.693

1.24
0.558
0.188
0.206
0.421
0.337

1.16
0.276
0.352
0.210
0.588

Result

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

1.16
2.33
1.16
2.33
2.33
3.49
5.82
2.33
1.16
2.33
2.33
2.33
4.66
1.16
1.16
1.16
3.49

PQL Flag
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

100-42-5
630-20-6
79-34-5
127-18-4
108-88-3
120-82-1
87-61-6
79-00-5
71-55-6
79-01-6
75-69-4
96-18-4
95-63-6
108-67-8
75-01-4
95-47-6
179601-23-1

MDL

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

702279Seq Number:

6.5 ftSample Depth:
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Certificate of Analytical Results 287764

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.003Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-01-07 16:45 Date Collected: 287764-005Lab Sample Id:
SOILMatrix: SB - 105 Sample Id:

Percent Moisture  Analytical Method:

Aug-13-07 16:27 Date Analyzed: NJEAnalyst:

Prep Method: 

Date Prep: NJETech: 

Percent Moisture  

Parameter

0.001

Result

1.00

PQL Flag
%

Units

1

DilCas Number

TMOIST

MDL

24.8

702150Seq Number:

6.5 ftSample Depth:
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Certificate of Analytical Results 287764

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.003Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 
35

Date Received:
% Moisture:

Aug-02-07 11:00 Date Collected: 287764-007Lab Sample Id:
SOILMatrix: MW - 107 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-14-07 00:07 Date Analyzed: JOLAnalyst:

SW5030BPrep Method: 

Aug-13-07 15:14 Date Prep: EMHTech: 

Benzene  
Bromobenzene  +
Bromochloromethane  
Bromodichloromethane  
Bromoform  
Methyl bromide  
MTBE  
tert-Butylbenzene  
Sec-Butylbenzene  
n-Butylbenzene  
Carbon Tetrachloride  
Chlorobenzene  
Chloroethane  
Chloroform  
Methyl Chloride  
2-Chlorotoluene  
4-Chlorotoluene  
1,2-Dibromo-3-Chloropropane  +
Dibromochloromethane  
Methylene bromide  
1,2-Dichlorobenzene  
1,3-Dichlorobenzene  
1,4-Dichlorobenzene  
Dichlorodifluoromethane  
1,2-Dichloroethane  
1,1-Dichloroethane  
trans-1,2-dichloroethylene  
cis-1,2-Dichloroethylene  
1,1-Dichloroethene  
2,2-Dichloropropane  
1,3-Dichloropropane  
1,2-Dichloropropane  
1,1-Dichloropropene  
cis-1,3-Dichloropropene  
Ethylbenzene  
Hexachlorobutadiene  
isopropylbenzene  
Methylene Chloride  
Naphthalene  +
n-Propylbenzene  

Parameter

0.241
0.528
0.565
0.435
0.290

1.55
0.147
0.237
0.209
0.308
0.344
0.353
0.548
0.292
0.560
0.428
0.189

1.41
1.27

0.436
0.367
0.320
0.348
0.403
0.436
0.364
0.504
0.245
0.706
0.479

1.27
0.418
0.213
0.318
0.263

1.53
0.273

1.06
2.52

0.435

Result

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

1.27
2.53
2.53
2.53
1.27
6.34
1.27
1.27
1.27
1.27
2.53
2.53
2.53
1.27
2.53
2.53
1.27
6.34
5.07
2.53
2.53
2.53
2.53
2.53
2.53
2.53
2.53
1.27
3.80
2.53
5.07
2.53
1.27
2.53
1.27
6.34
1.27
5.07
10.1
2.53

PQL Flag
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

71-43-2
108-86-1
74-97-5
75-27-4
75-25-2
74-83-9
1634-04-4
98-06-6
135-98-8
104-51-8
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
95-49-8
106-43-4
96-12-8
124-48-1
74-95-3
95-50-1
541-73-1
106-46-7
75-71-8
107-06-2
75-34-3
156-60-5
156-59-2
75-35-4
594-20-7
142-28-9
78-87-5
563-58-6
10061-01-5
100-41-4
87-68-3
98-82-8
75-09-2
91-20-3
103-65-1

MDL

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

702279Seq Number:

5 ftSample Depth:
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Certificate of Analytical Results 287764

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.003Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 
35

Date Received:
% Moisture:

Aug-02-07 11:00 Date Collected: 287764-007Lab Sample Id:
SOILMatrix: MW - 107 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-14-07 00:07 Date Analyzed: JOLAnalyst:

SW5030BPrep Method: 

Aug-13-07 15:14 Date Prep: EMHTech: 

Styrene  
1,1,1,2-Tetrachloroethane  
1,1,2,2-Tetrachloroethane  
Tetrachloroethylene  
Toluene  
1,2,4-Trichlorobenzene  +
1,2,3-Trichlorobenzene  
1,1,2-Trichloroethane  
1,1,1-Trichloroethane  
Trichloroethylene  
Trichlorofluoromethane  
1,2,3-Trichloropropane  
1,2,4-Trimethylbenzene  
1,3,5-Trimethylbenzene  
Vinyl Chloride  
o-Xylene  
m,p-Xylene  

Parameter

0.224
0.411
0.226
0.415
0.372
0.754

1.35
0.608
0.205
0.224
0.459
0.367

1.27
0.300
0.383
0.228
0.641

Result

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

1.27
2.53
1.27
2.53
2.53
3.80
6.34
2.53
1.27
2.53
2.53
2.53
5.07
1.27
1.27
1.27
3.80

PQL Flag
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

100-42-5
630-20-6
79-34-5
127-18-4
108-88-3
120-82-1
87-61-6
79-00-5
71-55-6
79-01-6
75-69-4
96-18-4
95-63-6
108-67-8
75-01-4
95-47-6
179601-23-1

MDL

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

702279Seq Number:

5 ftSample Depth:
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Certificate of Analytical Results 287764

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.003Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-02-07 11:00 Date Collected: 287764-007Lab Sample Id:
SOILMatrix: MW - 107 Sample Id:

Percent Moisture  Analytical Method:

Aug-13-07 16:27 Date Analyzed: NJEAnalyst:

Prep Method: 

Date Prep: NJETech: 

Percent Moisture  

Parameter

0.001

Result

1.00

PQL Flag
%

Units

1

DilCas Number

TMOIST

MDL

35.0

702150Seq Number:

5 ftSample Depth:
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Certificate of Analytical Results 287764

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.003Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 
20

Date Received:
% Moisture:

Aug-02-07 12:00 Date Collected: 287764-008Lab Sample Id:
SOILMatrix: MW - 108 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-14-07 00:29 Date Analyzed: JOLAnalyst:

SW5030BPrep Method: 

Aug-13-07 15:16 Date Prep: EMHTech: 

Benzene  
Bromobenzene  +
Bromochloromethane  
Bromodichloromethane  
Bromoform  
Methyl bromide  
MTBE  
tert-Butylbenzene  
Sec-Butylbenzene  
n-Butylbenzene  
Carbon Tetrachloride  
Chlorobenzene  
Chloroethane  
Chloroform  
Methyl Chloride  
2-Chlorotoluene  
4-Chlorotoluene  
1,2-Dibromo-3-Chloropropane  +
Dibromochloromethane  
Methylene bromide  
1,2-Dichlorobenzene  
1,3-Dichlorobenzene  
1,4-Dichlorobenzene  
Dichlorodifluoromethane  
1,2-Dichloroethane  
1,1-Dichloroethane  
trans-1,2-dichloroethylene  
cis-1,2-Dichloroethylene  
1,1-Dichloroethene  
2,2-Dichloropropane  
1,3-Dichloropropane  
1,2-Dichloropropane  
1,1-Dichloropropene  
cis-1,3-Dichloropropene  
Ethylbenzene  
Hexachlorobutadiene  
isopropylbenzene  
Methylene Chloride  
Naphthalene  +
n-Propylbenzene  

Parameter

0.254
0.557
0.597
0.459
0.306

1.63
0.155
0.251
0.220
0.325
0.363
0.373
0.578
0.308
0.592
0.452
0.200

1.48
1.34

0.460
0.388
0.338
0.367
0.426
0.460
0.385
0.532
0.259
0.746
0.506

1.34
0.442
0.225
0.336
0.278

1.61
0.289

1.12
2.67

0.459

Result

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

1.34
2.68
2.68
2.68
1.34
6.69
1.34
1.34
1.34
1.34
2.68
2.68
2.68
1.34
2.68
2.68
1.34
6.69
5.35
2.68
2.68
2.68
2.68
2.68
2.68
2.68
2.68
1.34
4.01
2.68
5.35
2.68
1.34
2.68
1.34
6.69
1.34
5.35
10.7
2.68

PQL Flag
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

71-43-2
108-86-1
74-97-5
75-27-4
75-25-2
74-83-9
1634-04-4
98-06-6
135-98-8
104-51-8
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
95-49-8
106-43-4
96-12-8
124-48-1
74-95-3
95-50-1
541-73-1
106-46-7
75-71-8
107-06-2
75-34-3
156-60-5
156-59-2
75-35-4
594-20-7
142-28-9
78-87-5
563-58-6
10061-01-5
100-41-4
87-68-3
98-82-8
75-09-2
91-20-3
103-65-1

MDL

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

702279Seq Number:

5.5 ftSample Depth:
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Certificate of Analytical Results 287764

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.003Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 
20

Date Received:
% Moisture:

Aug-02-07 12:00 Date Collected: 287764-008Lab Sample Id:
SOILMatrix: MW - 108 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-14-07 00:29 Date Analyzed: JOLAnalyst:

SW5030BPrep Method: 

Aug-13-07 15:16 Date Prep: EMHTech: 

Styrene  
1,1,1,2-Tetrachloroethane  
1,1,2,2-Tetrachloroethane  
Tetrachloroethylene  
Toluene  
1,2,4-Trichlorobenzene  +
1,2,3-Trichlorobenzene  
1,1,2-Trichloroethane  
1,1,1-Trichloroethane  
Trichloroethylene  
Trichlorofluoromethane  
1,2,3-Trichloropropane  
1,2,4-Trimethylbenzene  
1,3,5-Trimethylbenzene  
Vinyl Chloride  
o-Xylene  
m,p-Xylene  

Parameter

0.236
0.434
0.239
0.438
0.393
0.796

1.43
0.642
0.216
0.236
0.484
0.388

1.34
0.317
0.405
0.241
0.677

Result

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

1.34
2.68
1.34
2.68
2.68
4.01
6.69
2.68
1.34
2.68
2.68
2.68
5.35
1.34
1.34
1.34
4.01

PQL Flag
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

100-42-5
630-20-6
79-34-5
127-18-4
108-88-3
120-82-1
87-61-6
79-00-5
71-55-6
79-01-6
75-69-4
96-18-4
95-63-6
108-67-8
75-01-4
95-47-6
179601-23-1

MDL

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

702279Seq Number:

5.5 ftSample Depth:
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Certificate of Analytical Results 287764

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.003Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-02-07 12:00 Date Collected: 287764-008Lab Sample Id:
SOILMatrix: MW - 108 Sample Id:

Percent Moisture  Analytical Method:

Aug-13-07 16:27 Date Analyzed: NJEAnalyst:

Prep Method: 

Date Prep: NJETech: 

Percent Moisture  

Parameter

0.001

Result

1.00

PQL Flag
%

Units

1

DilCas Number

TMOIST

MDL

20.0

702150Seq Number:

5.5 ftSample Depth:
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Certificate of Analytical Results 287764

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.003Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 
34.59

Date Received:
% Moisture:

Aug-02-07 15:30 Date Collected: 287764-009Lab Sample Id:
SOILMatrix: SB - 109 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-14-07 01:34 Date Analyzed: JOLAnalyst:

SW5030BPrep Method: 

Aug-13-07 15:18 Date Prep: EMHTech: 

Benzene  
Bromobenzene  +
Bromochloromethane  
Bromodichloromethane  
Bromoform  
Methyl bromide  
MTBE  
tert-Butylbenzene  
Sec-Butylbenzene  
n-Butylbenzene  
Carbon Tetrachloride  
Chlorobenzene  
Chloroethane  
Chloroform  
Methyl Chloride  
2-Chlorotoluene  
4-Chlorotoluene  
1,2-Dibromo-3-Chloropropane  +
Dibromochloromethane  
Methylene bromide  
1,2-Dichlorobenzene  
1,3-Dichlorobenzene  
1,4-Dichlorobenzene  
Dichlorodifluoromethane  
1,2-Dichloroethane  
1,1-Dichloroethane  
trans-1,2-dichloroethylene  
cis-1,2-Dichloroethylene  
1,1-Dichloroethene  
2,2-Dichloropropane  
1,3-Dichloropropane  
1,2-Dichloropropane  
1,1-Dichloropropene  
cis-1,3-Dichloropropene  
Ethylbenzene  
Hexachlorobutadiene  
isopropylbenzene  
Methylene Chloride  
Naphthalene  +
n-Propylbenzene  

Parameter

0.285
0.624
0.668
0.514
0.343

1.83
0.174
0.281
0.247
0.364
0.406
0.417
0.648
0.345
0.663
0.506
0.224

1.66
1.50

0.515
0.435
0.378
0.411
0.477
0.515
0.431
0.596
0.290
0.835
0.567

1.50
0.495
0.252
0.376
0.311

1.81
0.323

1.25
2.99

0.514

Result

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

1.50
3.00
3.00
3.00
1.50
7.49
1.50
1.50
1.50
1.50
3.00
3.00
3.00
1.50
3.00
3.00
1.50
7.49
6.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
1.50
4.50
3.00
6.00
3.00
1.50
3.00
1.50
7.49
1.50
6.00
12.0
3.00

PQL Flag
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

71-43-2
108-86-1
74-97-5
75-27-4
75-25-2
74-83-9
1634-04-4
98-06-6
135-98-8
104-51-8
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
95-49-8
106-43-4
96-12-8
124-48-1
74-95-3
95-50-1
541-73-1
106-46-7
75-71-8
107-06-2
75-34-3
156-60-5
156-59-2
75-35-4
594-20-7
142-28-9
78-87-5
563-58-6
10061-01-5
100-41-4
87-68-3
98-82-8
75-09-2
91-20-3
103-65-1

MDL

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

702279Seq Number:

5.5 ftSample Depth:
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Certificate of Analytical Results 287764

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.003Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 
34.59

Date Received:
% Moisture:

Aug-02-07 15:30 Date Collected: 287764-009Lab Sample Id:
SOILMatrix: SB - 109 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-14-07 01:34 Date Analyzed: JOLAnalyst:

SW5030BPrep Method: 

Aug-13-07 15:18 Date Prep: EMHTech: 

Styrene  
1,1,1,2-Tetrachloroethane  
1,1,2,2-Tetrachloroethane  
Tetrachloroethylene  
Toluene  
1,2,4-Trichlorobenzene  +
1,2,3-Trichlorobenzene  
1,1,2-Trichloroethane  
1,1,1-Trichloroethane  
Trichloroethylene  
Trichlorofluoromethane  
1,2,3-Trichloropropane  
1,2,4-Trimethylbenzene  
1,3,5-Trimethylbenzene  
Vinyl Chloride  
o-Xylene  
m,p-Xylene  

Parameter

0.265
0.486
0.267
0.491
0.440
0.892

1.60
0.719
0.242
0.265
0.543
0.435

1.50
0.355
0.453
0.270
0.758

Result

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

1.50
3.00
1.50
3.00
3.00
4.50
7.49
3.00
1.50
3.00
3.00
3.00
6.00
1.50
1.50
1.50
4.50

PQL Flag
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

100-42-5
630-20-6
79-34-5
127-18-4
108-88-3
120-82-1
87-61-6
79-00-5
71-55-6
79-01-6
75-69-4
96-18-4
95-63-6
108-67-8
75-01-4
95-47-6
179601-23-1

MDL

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

702279Seq Number:

5.5 ftSample Depth:
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Certificate of Analytical Results 287764

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.003Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-02-07 15:30 Date Collected: 287764-009Lab Sample Id:
SOILMatrix: SB - 109 Sample Id:

Percent Moisture  Analytical Method:

Aug-13-07 16:27 Date Analyzed: NJEAnalyst:

Prep Method: 

Date Prep: NJETech: 

Percent Moisture  

Parameter

0.001

Result

1.00

PQL Flag
%

Units

1

DilCas Number

TMOIST

MDL

34.6

702150Seq Number:

5.5 ftSample Depth:
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Certificate of Analytical Results 287764

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.003Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 
17.16

Date Received:
% Moisture:

Aug-02-07 16:30 Date Collected: 287764-010Lab Sample Id:
SOILMatrix: MW - 110 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-14-07 00:50 Date Analyzed: JOLAnalyst:

SW5030BPrep Method: 

Aug-13-07 15:20 Date Prep: EMHTech: 

Benzene  
Bromobenzene  +
Bromochloromethane  
Bromodichloromethane  
Bromoform  
Methyl bromide  
MTBE  
tert-Butylbenzene  
Sec-Butylbenzene  
n-Butylbenzene  
Carbon Tetrachloride  
Chlorobenzene  
Chloroethane  
Chloroform  
Methyl Chloride  
2-Chlorotoluene  
4-Chlorotoluene  
1,2-Dibromo-3-Chloropropane  +
Dibromochloromethane  
Methylene bromide  
1,2-Dichlorobenzene  
1,3-Dichlorobenzene  
1,4-Dichlorobenzene  
Dichlorodifluoromethane  
1,2-Dichloroethane  
1,1-Dichloroethane  
trans-1,2-dichloroethylene  
cis-1,2-Dichloroethylene  
1,1-Dichloroethene  
2,2-Dichloropropane  
1,3-Dichloropropane  
1,2-Dichloropropane  
1,1-Dichloropropene  
cis-1,3-Dichloropropene  
Ethylbenzene  
Hexachlorobutadiene  
isopropylbenzene  
Methylene Chloride  
Naphthalene  +
n-Propylbenzene  

Parameter

0.201
0.442
0.473
0.364
0.242

1.29
0.123
0.199
0.175
0.258
0.288
0.295
0.458
0.245
0.469
0.358
0.158

1.18
1.06

0.365
0.308
0.268
0.291
0.338
0.365
0.305
0.422
0.205
0.591
0.401

1.06
0.350
0.178
0.266
0.220

1.28
0.229
0.887

2.11
0.364

Result

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

1.06
2.12
2.12
2.12
1.06
5.30
1.06
1.06
1.06
1.06
2.12
2.12
2.12
1.06
2.12
2.12
1.06
5.30
4.24
2.12
2.12
2.12
2.12
2.12
2.12
2.12
2.12
1.06
3.18
2.12
4.24
2.12
1.06
2.12
1.06
5.30
1.06
4.24
8.49
2.12

PQL Flag
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

71-43-2
108-86-1
74-97-5
75-27-4
75-25-2
74-83-9
1634-04-4
98-06-6
135-98-8
104-51-8
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
95-49-8
106-43-4
96-12-8
124-48-1
74-95-3
95-50-1
541-73-1
106-46-7
75-71-8
107-06-2
75-34-3
156-60-5
156-59-2
75-35-4
594-20-7
142-28-9
78-87-5
563-58-6
10061-01-5
100-41-4
87-68-3
98-82-8
75-09-2
91-20-3
103-65-1

MDL

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

702279Seq Number:

5.5 ftSample Depth:
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Certificate of Analytical Results 287764

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.003Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 
17.16

Date Received:
% Moisture:

Aug-02-07 16:30 Date Collected: 287764-010Lab Sample Id:
SOILMatrix: MW - 110 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-14-07 00:50 Date Analyzed: JOLAnalyst:

SW5030BPrep Method: 

Aug-13-07 15:20 Date Prep: EMHTech: 

Styrene  
1,1,1,2-Tetrachloroethane  
1,1,2,2-Tetrachloroethane  
Tetrachloroethylene  
Toluene  
1,2,4-Trichlorobenzene  +
1,2,3-Trichlorobenzene  
1,1,2-Trichloroethane  
1,1,1-Trichloroethane  
Trichloroethylene  
Trichlorofluoromethane  
1,2,3-Trichloropropane  
1,2,4-Trimethylbenzene  
1,3,5-Trimethylbenzene  
Vinyl Chloride  
o-Xylene  
m,p-Xylene  

Parameter

0.187
0.344
0.189
0.347
0.311
0.631

1.13
0.509
0.171
0.187
0.384
0.308

1.06
0.251
0.321
0.191
0.536

Result

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

1.06
2.12
1.06
2.12
2.12
3.18
5.30
2.12
1.06
2.12
2.12
2.12
4.24
1.06
1.06
1.06
3.18

PQL Flag
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

100-42-5
630-20-6
79-34-5
127-18-4
108-88-3
120-82-1
87-61-6
79-00-5
71-55-6
79-01-6
75-69-4
96-18-4
95-63-6
108-67-8
75-01-4
95-47-6
179601-23-1

MDL

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

702279Seq Number:

5.5 ftSample Depth:
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Certificate of Analytical Results 287764

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.003Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-02-07 16:30 Date Collected: 287764-010Lab Sample Id:
SOILMatrix: MW - 110 Sample Id:

Percent Moisture  Analytical Method:

Aug-13-07 16:27 Date Analyzed: NJEAnalyst:

Prep Method: 

Date Prep: NJETech: 

Percent Moisture  

Parameter

0.001

Result

1.00

PQL Flag
%

Units

1

DilCas Number

TMOIST

MDL

17.2

702150Seq Number:

5.5 ftSample Depth:
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Certificate of Analytical Results 287764

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.003Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-03-07 21:00 Date Collected: 287764-011Lab Sample Id:
SOILMatrix: SB - 112 Sample Id:

Percent Moisture  Analytical Method:

Aug-13-07 16:27 Date Analyzed: NJEAnalyst:

Prep Method: 

Date Prep: NJETech: 

Percent Moisture  

Parameter

0.001

Result

1.00

PQL Flag
%

Units

1

DilCas Number

TMOIST

MDL

22.6

702150Seq Number:

5.5 ftSample Depth:

Page 31 of 50



Certificate of Analytical Results 287764

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.003Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-03-07 23:30 Date Collected: 287764-012Lab Sample Id:
SOILMatrix: SB - 114 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-14-07 23:36 Date Analyzed: JOLAnalyst:

SW5030BPrep Method: 

Aug-14-07 17:00 Date Prep: JOLTech: 

Benzene  
Bromobenzene  +
Bromochloromethane  
Bromodichloromethane  
Bromoform  
Methyl bromide  
MTBE  
tert-Butylbenzene  
Sec-Butylbenzene  
n-Butylbenzene  
Carbon Tetrachloride  
Chlorobenzene  
Chloroethane  
Chloroform  
Methyl Chloride  
2-Chlorotoluene  
4-Chlorotoluene  
1,2-Dibromo-3-Chloropropane  +
Dibromochloromethane  
Methylene bromide  
1,2-Dichlorobenzene  
1,3-Dichlorobenzene  
1,4-Dichlorobenzene  
Dichlorodifluoromethane  
1,2-Dichloroethane  
1,1-Dichloroethane  
trans-1,2-dichloroethylene  
cis-1,2-Dichloroethylene  
1,1-Dichloroethene  
2,2-Dichloropropane  
1,3-Dichloropropane  
1,2-Dichloropropane  
1,1-Dichloropropene  
cis-1,3-Dichloropropene  
Ethylbenzene  
Hexachlorobutadiene  
isopropylbenzene  
Methylene Chloride  
Naphthalene  +
n-Propylbenzene  

Parameter

0.392
0.860
0.921
0.708
0.472

2.52
0.239
0.387
0.340
0.502
0.560
0.575
0.893
0.476
0.914
0.697
0.308

2.29
2.07

0.710
0.599
0.522
0.567
0.657
0.711
0.594
0.821
0.400

1.15
0.781

2.07
0.682
0.347
0.519
0.429

2.49
0.445

1.73
4.11

0.708

Result

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

2.07
4.13
4.13
4.13
2.07
10.3
2.07
2.07
2.07
2.07
4.13
4.13
4.13
2.07
4.13
4.13
2.07
10.3
8.26
4.13
4.13
4.13
4.13
4.13
4.13
4.13
4.13
2.07
6.20
4.13
8.26
4.13
2.07
4.13
2.07
10.3
2.07
8.26
16.5
4.13

PQL Flag
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

71-43-2
108-86-1
74-97-5
75-27-4
75-25-2
74-83-9
1634-04-4
98-06-6
135-98-8
104-51-8
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
95-49-8
106-43-4
96-12-8
124-48-1
74-95-3
95-50-1
541-73-1
106-46-7
75-71-8
107-06-2
75-34-3
156-60-5
156-59-2
75-35-4
594-20-7
142-28-9
78-87-5
563-58-6
10061-01-5
100-41-4
87-68-3
98-82-8
75-09-2
91-20-3
103-65-1

MDL

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

702384Seq Number:

5.5 ftSample Depth:
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Certificate of Analytical Results 287764

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.003Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-03-07 23:30 Date Collected: 287764-012Lab Sample Id:
SOILMatrix: SB - 114 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-14-07 23:36 Date Analyzed: JOLAnalyst:

SW5030BPrep Method: 

Aug-14-07 17:00 Date Prep: JOLTech: 

Styrene  
1,1,1,2-Tetrachloroethane  
1,1,2,2-Tetrachloroethane  
Tetrachloroethylene  
Toluene  
1,2,4-Trichlorobenzene  +
1,2,3-Trichlorobenzene  
1,1,2-Trichloroethane  
1,1,1-Trichloroethane  
Trichloroethylene  
Trichlorofluoromethane  
1,2,3-Trichloropropane  
1,2,4-Trimethylbenzene  
1,3,5-Trimethylbenzene  
Vinyl Chloride  
o-Xylene  
m,p-Xylene  

Parameter

0.365
0.670
0.369
0.676
0.606

1.23
2.21

0.991
0.334
0.365
0.748
0.599

2.07
0.490
0.625
0.372

1.04

Result

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

2.07
4.13
2.07
4.13
4.13
6.20
10.3
4.13
2.07
4.13
4.13
4.13
8.26
2.07
2.07
2.07
6.20

PQL Flag
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

100-42-5
630-20-6
79-34-5
127-18-4
108-88-3
120-82-1
87-61-6
79-00-5
71-55-6
79-01-6
75-69-4
96-18-4
95-63-6
108-67-8
75-01-4
95-47-6
179601-23-1

MDL

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

702384Seq Number:

5.5 ftSample Depth:
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Certificate of Analytical Results 287764

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.003Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-08-07 09:25 Date Collected: 287764-013Lab Sample Id:
WATERMatrix: MW - 108 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-14-07 20:21 Date Analyzed: JOLAnalyst:

SW5030BPrep Method: 

Aug-14-07 16:10 Date Prep: JOLTech: 

Benzene  
Bromobenzene  
Bromochloromethane  
Bromodichloromethane  
Bromoform  
Methyl bromide  
MTBE  
n-Butylbenzene  
Sec-Butylbenzene  
tert-Butylbenzene  
Carbon Tetrachloride  
Chlorobenzene  
Chloroethane  
Chloroform  
Methyl Chloride  
2-Chlorotoluene  
4-Chlorotoluene  
Dibromochloromethane  
1,2-Dibromo-3-Chloropropane  
Methylene bromide  
1,2-Dichlorobenzene  
1,3-Dichlorobenzene  
1,4-Dichlorobenzene  
Dichlorodifluoromethane  
1,1-Dichloroethane  
1,2-Dichloroethane  
1,1-Dichloroethene  
cis-1,2-Dichloroethylene  
trans-1,2-dichloroethylene  
1,2-Dichloropropane  
1,3-Dichloropropane  
2,2-Dichloropropane  
1,1-Dichloropropene  
cis-1,3-Dichloropropene  
Ethylbenzene  
Hexachlorobutadiene  
isopropylbenzene  
Methylene Chloride  
Naphthalene  
n-Propylbenzene  

Parameter

0.211
0.381
0.382
0.191
0.418
0.610
0.261
0.452
0.327
0.339
0.213
0.245
0.340
0.263
0.250
0.296
0.223
0.256
0.859
0.238
0.298
0.235
0.193
0.414
0.255
0.338
0.269
0.362
0.399
0.326
0.199
0.194
0.306
0.249
0.196
0.549
0.238
0.639

1.00
1.00

Result

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

1.00
2.00
2.00
1.00
2.00
3.00
2.00
2.00
2.00
2.00
1.00
1.00
2.00
2.00
2.00
2.00
1.00
2.00
4.00
1.00
2.00
1.00
1.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
1.00
1.00
2.00
1.00
1.00
3.00
1.00
5.00
4.00
4.00

PQL Flag
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

71-43-2
108-86-1
74-97-5
75-27-4
75-25-2
74-83-9
1634-04-4
104-51-8
135-98-8
98-06-6
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
95-49-8
106-43-4
124-48-1
96-12-8
74-95-3
95-50-1
541-73-1
106-46-7
75-71-8
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5
142-28-9
594-20-7
563-58-6
10061-01-5
100-41-4
87-68-3
98-82-8
75-09-2
91-20-3
103-65-1

MDL

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

702386Seq Number:

Sample Depth:
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Certificate of Analytical Results 287764

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.003Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-08-07 09:25 Date Collected: 287764-013Lab Sample Id:
WATERMatrix: MW - 108 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-14-07 20:21 Date Analyzed: JOLAnalyst:

SW5030BPrep Method: 

Aug-14-07 16:10 Date Prep: JOLTech: 

Styrene  
1,1,1,2-Tetrachloroethane  
1,1,2,2-Tetrachloroethane  
Tetrachloroethylene  
Toluene  
1,2,3-Trichlorobenzene  
1,2,4-Trichlorobenzene  
1,1,1-Trichloroethane  
1,1,2-Trichloroethane  
Trichloroethylene  
Trichlorofluoromethane  
1,2,3-Trichloropropane  
1,2,4-Trimethylbenzene  
1,3,5-Trimethylbenzene  
o-Xylene  
m,p-Xylene  
Vinyl Chloride  

Parameter

0.196
0.243
0.233
0.508
0.247

1.23
1.09

0.232
0.288
0.305
0.301
0.359
0.823
0.434
0.298
0.398
0.414

Result

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

1.00
1.00
1.00
2.00
1.00
5.00
5.00
1.00
2.00
2.00
2.00
2.00
4.00
2.00
2.00
2.00
1.00

PQL Flag
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

100-42-5
630-20-6
79-34-5
127-18-4
108-88-3
87-61-6
120-82-1
71-55-6
79-00-5
79-01-6
75-69-4
96-18-4
95-63-6
108-67-8
95-47-6
179601-23-1
75-01-4

MDL

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

702386Seq Number:

Sample Depth:
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Certificate of Analytical Results 287764

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.003Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-08-07 10:31 Date Collected: 287764-014Lab Sample Id:
WATERMatrix: MW - 110 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-14-07 20:42 Date Analyzed: JOLAnalyst:

SW5030BPrep Method: 

Aug-14-07 16:12 Date Prep: JOLTech: 

Benzene  
Bromobenzene  
Bromochloromethane  
Bromodichloromethane  
Bromoform  
Methyl bromide  
MTBE  
n-Butylbenzene  
Sec-Butylbenzene  
tert-Butylbenzene  
Carbon Tetrachloride  
Chlorobenzene  
Chloroethane  
Chloroform  
Methyl Chloride  
2-Chlorotoluene  
4-Chlorotoluene  
Dibromochloromethane  
1,2-Dibromo-3-Chloropropane  
Methylene bromide  
1,2-Dichlorobenzene  
1,3-Dichlorobenzene  
1,4-Dichlorobenzene  
Dichlorodifluoromethane  
1,1-Dichloroethane  
1,2-Dichloroethane  
1,1-Dichloroethene  
cis-1,2-Dichloroethylene  
trans-1,2-dichloroethylene  
1,2-Dichloropropane  
1,3-Dichloropropane  
2,2-Dichloropropane  
1,1-Dichloropropene  
cis-1,3-Dichloropropene  
Ethylbenzene  
Hexachlorobutadiene  
isopropylbenzene  
Methylene Chloride  
Naphthalene  
n-Propylbenzene  

Parameter

0.211
0.381
0.382
0.191
0.418
0.610
0.261
0.452
0.327
0.339
0.213
0.245
0.340
0.263
0.250
0.296
0.223
0.256
0.859
0.238
0.298
0.235
0.193
0.414
0.255
0.338
0.269
0.362
0.399
0.326
0.199
0.194
0.306
0.249
0.196
0.549
0.238
0.639

1.00
1.00

Result

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

1.00
2.00
2.00
1.00
2.00
3.00
2.00
2.00
2.00
2.00
1.00
1.00
2.00
2.00
2.00
2.00
1.00
2.00
4.00
1.00
2.00
1.00
1.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
1.00
1.00
2.00
1.00
1.00
3.00
1.00
5.00
4.00
4.00

PQL Flag
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

71-43-2
108-86-1
74-97-5
75-27-4
75-25-2
74-83-9
1634-04-4
104-51-8
135-98-8
98-06-6
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
95-49-8
106-43-4
124-48-1
96-12-8
74-95-3
95-50-1
541-73-1
106-46-7
75-71-8
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5
142-28-9
594-20-7
563-58-6
10061-01-5
100-41-4
87-68-3
98-82-8
75-09-2
91-20-3
103-65-1

MDL

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

702386Seq Number:

Sample Depth:
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Certificate of Analytical Results 287764

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.003Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-08-07 10:31 Date Collected: 287764-014Lab Sample Id:
WATERMatrix: MW - 110 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-14-07 20:42 Date Analyzed: JOLAnalyst:

SW5030BPrep Method: 

Aug-14-07 16:12 Date Prep: JOLTech: 

Styrene  
1,1,1,2-Tetrachloroethane  
1,1,2,2-Tetrachloroethane  
Tetrachloroethylene  
Toluene  
1,2,3-Trichlorobenzene  
1,2,4-Trichlorobenzene  
1,1,1-Trichloroethane  
1,1,2-Trichloroethane  
Trichloroethylene  
Trichlorofluoromethane  
1,2,3-Trichloropropane  
1,2,4-Trimethylbenzene  
1,3,5-Trimethylbenzene  
o-Xylene  
m,p-Xylene  
Vinyl Chloride  

Parameter

0.196
0.243
0.233
0.508
0.247

1.23
1.09

0.232
0.288
0.305
0.301
0.359
0.823
0.434
0.298
0.398
0.414

Result

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

1.00
1.00
1.00
2.00
1.00
5.00
5.00
1.00
2.00
2.00
2.00
2.00
4.00
2.00
2.00
2.00
1.00

PQL Flag
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

100-42-5
630-20-6
79-34-5
127-18-4
108-88-3
87-61-6
120-82-1
71-55-6
79-00-5
79-01-6
75-69-4
96-18-4
95-63-6
108-67-8
95-47-6
179601-23-1
75-01-4

MDL

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

702386Seq Number:

Sample Depth:
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Certificate of Analytical Results 287764

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.003Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-08-07 10:04 Date Collected: 287764-015Lab Sample Id:
WATERMatrix: MW - 115 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-14-07 21:04 Date Analyzed: JOLAnalyst:

SW5030BPrep Method: 

Aug-14-07 16:14 Date Prep: JOLTech: 

Benzene  
Bromobenzene  
Bromochloromethane  
Bromodichloromethane  
Bromoform  
Methyl bromide  
MTBE  
n-Butylbenzene  
Sec-Butylbenzene  
tert-Butylbenzene  
Carbon Tetrachloride  
Chlorobenzene  
Chloroethane  
Chloroform  
Methyl Chloride  
2-Chlorotoluene  
4-Chlorotoluene  
Dibromochloromethane  
1,2-Dibromo-3-Chloropropane  
Methylene bromide  
1,2-Dichlorobenzene  
1,3-Dichlorobenzene  
1,4-Dichlorobenzene  
Dichlorodifluoromethane  
1,1-Dichloroethane  
1,2-Dichloroethane  
1,1-Dichloroethene  
cis-1,2-Dichloroethylene  
trans-1,2-dichloroethylene  
1,2-Dichloropropane  
1,3-Dichloropropane  
2,2-Dichloropropane  
1,1-Dichloropropene  
cis-1,3-Dichloropropene  
Ethylbenzene  
Hexachlorobutadiene  
isopropylbenzene  
Methylene Chloride  
Naphthalene  
n-Propylbenzene  

Parameter

0.211
0.381
0.382
0.191
0.418
0.610
0.261
0.452
0.327
0.339
0.213
0.245
0.340
0.263
0.250
0.296
0.223
0.256
0.859
0.238
0.298
0.235
0.193
0.414
0.255
0.338
0.269
0.362
0.399
0.326
0.199
0.194
0.306
0.249
0.196
0.549
0.238
0.639

1.00
1.00

Result

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

1.00
2.00
2.00
1.00
2.00
3.00
2.00
2.00
2.00
2.00
1.00
1.00
2.00
2.00
2.00
2.00
1.00
2.00
4.00
1.00
2.00
1.00
1.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
1.00
1.00
2.00
1.00
1.00
3.00
1.00
5.00
4.00
4.00

PQL Flag
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

71-43-2
108-86-1
74-97-5
75-27-4
75-25-2
74-83-9
1634-04-4
104-51-8
135-98-8
98-06-6
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
95-49-8
106-43-4
124-48-1
96-12-8
74-95-3
95-50-1
541-73-1
106-46-7
75-71-8
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5
142-28-9
594-20-7
563-58-6
10061-01-5
100-41-4
87-68-3
98-82-8
75-09-2
91-20-3
103-65-1

MDL

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

702386Seq Number:

Sample Depth:
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Certificate of Analytical Results 287764

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.003Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-08-07 10:04 Date Collected: 287764-015Lab Sample Id:
WATERMatrix: MW - 115 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-14-07 21:04 Date Analyzed: JOLAnalyst:

SW5030BPrep Method: 

Aug-14-07 16:14 Date Prep: JOLTech: 

Styrene  
1,1,1,2-Tetrachloroethane  
1,1,2,2-Tetrachloroethane  
Tetrachloroethylene  
Toluene  
1,2,3-Trichlorobenzene  
1,2,4-Trichlorobenzene  
1,1,1-Trichloroethane  
1,1,2-Trichloroethane  
Trichloroethylene  
Trichlorofluoromethane  
1,2,3-Trichloropropane  
1,2,4-Trimethylbenzene  
1,3,5-Trimethylbenzene  
o-Xylene  
m,p-Xylene  
Vinyl Chloride  

Parameter

0.196
0.243
0.233
0.508
0.247

1.23
1.09

0.232
0.288
0.305
0.301
0.359
0.823
0.434
0.298
0.398
0.414

Result

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

1.00
1.00
1.00
2.00
1.00
5.00
5.00
1.00
2.00
2.00
2.00
2.00
4.00
2.00
2.00
2.00
1.00

PQL Flag
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

100-42-5
630-20-6
79-34-5
127-18-4
108-88-3
87-61-6
120-82-1
71-55-6
79-00-5
79-01-6
75-69-4
96-18-4
95-63-6
108-67-8
95-47-6
179601-23-1
75-01-4

MDL

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

702386Seq Number:

Sample Depth:
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Certificate of Analytical Results 287764

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.003Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-08-07 10:38 Date Collected: 287764-016Lab Sample Id:
WATERMatrix: MW - 116 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-14-07 21:26 Date Analyzed: JOLAnalyst:

SW5030BPrep Method: 

Aug-14-07 16:16 Date Prep: JOLTech: 

Benzene  
Bromobenzene  
Bromochloromethane  
Bromodichloromethane  
Bromoform  
Methyl bromide  
MTBE  
n-Butylbenzene  
Sec-Butylbenzene  
tert-Butylbenzene  
Carbon Tetrachloride  
Chlorobenzene  
Chloroethane  
Chloroform  
Methyl Chloride  
2-Chlorotoluene  
4-Chlorotoluene  
Dibromochloromethane  
1,2-Dibromo-3-Chloropropane  
Methylene bromide  
1,2-Dichlorobenzene  
1,3-Dichlorobenzene  
1,4-Dichlorobenzene  
Dichlorodifluoromethane  
1,1-Dichloroethane  
1,2-Dichloroethane  
1,1-Dichloroethene  
cis-1,2-Dichloroethylene  
trans-1,2-dichloroethylene  
1,2-Dichloropropane  
1,3-Dichloropropane  
2,2-Dichloropropane  
1,1-Dichloropropene  
cis-1,3-Dichloropropene  
Ethylbenzene  
Hexachlorobutadiene  
isopropylbenzene  
Methylene Chloride  
Naphthalene  
n-Propylbenzene  

Parameter

0.211
0.381
0.382
0.191
0.418
0.610
0.261
0.452
0.327
0.339
0.213
0.245
0.340
0.263
0.250
0.296
0.223
0.256
0.859
0.238
0.298
0.235
0.193
0.414
0.255
0.338
0.269
0.362
0.399
0.326
0.199
0.194
0.306
0.249
0.196
0.549
0.238
0.639

1.00
1.00

Result

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

1.00
2.00
2.00
1.00
2.00
3.00
2.00
2.00
2.00
2.00
1.00
1.00
2.00
2.00
2.00
2.00
1.00
2.00
4.00
1.00
2.00
1.00
1.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
1.00
1.00
2.00
1.00
1.00
3.00
1.00
5.00
4.00
4.00

PQL Flag
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

71-43-2
108-86-1
74-97-5
75-27-4
75-25-2
74-83-9
1634-04-4
104-51-8
135-98-8
98-06-6
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
95-49-8
106-43-4
124-48-1
96-12-8
74-95-3
95-50-1
541-73-1
106-46-7
75-71-8
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5
142-28-9
594-20-7
563-58-6
10061-01-5
100-41-4
87-68-3
98-82-8
75-09-2
91-20-3
103-65-1

MDL

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

702386Seq Number:

Sample Depth:
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Certificate of Analytical Results 287764

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.003Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-08-07 10:38 Date Collected: 287764-016Lab Sample Id:
WATERMatrix: MW - 116 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-14-07 21:26 Date Analyzed: JOLAnalyst:

SW5030BPrep Method: 

Aug-14-07 16:16 Date Prep: JOLTech: 

Styrene  
1,1,1,2-Tetrachloroethane  
1,1,2,2-Tetrachloroethane  
Tetrachloroethylene  
Toluene  
1,2,3-Trichlorobenzene  
1,2,4-Trichlorobenzene  
1,1,1-Trichloroethane  
1,1,2-Trichloroethane  
Trichloroethylene  
Trichlorofluoromethane  
1,2,3-Trichloropropane  
1,2,4-Trimethylbenzene  
1,3,5-Trimethylbenzene  
o-Xylene  
m,p-Xylene  
Vinyl Chloride  

Parameter

0.196
0.243
0.233
0.508
0.247

1.23
1.09

0.232
0.288
0.305
0.301
0.359
0.823
0.434
0.298
0.398
0.414

Result

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

1.00
1.00
1.00
2.00
1.00
5.00
5.00
1.00
2.00
2.00
2.00
2.00
4.00
2.00
2.00
2.00
1.00

PQL Flag
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

100-42-5
630-20-6
79-34-5
127-18-4
108-88-3
87-61-6
120-82-1
71-55-6
79-00-5
79-01-6
75-69-4
96-18-4
95-63-6
108-67-8
95-47-6
179601-23-1
75-01-4

MDL

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

702386Seq Number:

Sample Depth:
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Houston - Dallas - San Antonio - Austin - Tampa - Miami - Latin America

11381 Meadowglen Lane Suite L Houston, Tx 77082-2647
11078 Morrison Rd., Suite D, Dallas, TX 75229             
5309 Wurzbach, Ste 104 San Antonio TX 78238                  
2505 N. Falkenburg Rd., Tampa, FL 33619
5757 NW 158th St, Miami Lakes, FL 33014

Phone                                    Fax
(281) 589-0692            (281) 589-0695
(972) 481-9999            (972) 481-9998
(210) 509-3334            (201) 509-3335
(813) 620-2000            (813) 620-2033
(305) 823-8500            (305) 823-8555

Recipient of the Prestigious Small Business Administration Award of Excellence in 1994.
Certified and approved by numerous States and Agencies.

A Small Business and Minority Status Company that delivers SERVICE and QUALITY

Flagging Criteria

                                                    FLORIDA flagging criteria

Data were reviewed by the
Department Supervisor and QA Director

A   Value reported is the mean (average) of two or more determinations. 

B   Results based upon colony counts outside the acceptable range.

J    Estimated value; value not accurate. All results with a "J" qualifier require comment. 
                 J1:  Surrogate Recoveries exceed established QA/QC Limits
                 J2:  No known QA/QC exists.
                 J3:  Reported value failed to meet established QA/QC limits or the sample matrix interfered with
                      the ability to make an accurate determination
                 J4:  The data is questionable due to improper laboratory or field protocols

Q   Sample held beyond the accepted holding time 

T   Value reported is less than the laboratory method detection limit. The value is reported for informational
      purposes, only and shall not be used in statistical analysis. 

U   Compound was analyzed for but not detected at the MDL Level.

V   Analyte was detected in both the sample and the associated method blank. 

Y   Laboratory analysis was from an unpreserved or improperly preserved sample. The data may not be
     accurate. 

I    The reported value is between the laboratory MDL and the laboratory PQL. 

*   Not analyzed due to interference.

R   Significant rain in the past 48 hours. 

!    Data deviates from historically established concentration ranges. 
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11381 Meadowglen Lane Suite L Houston, Tx 77082-2647
9701 Harry Hines Blvd, Dallas, TX 75220            
5332 Blackberry Drive, Suite 104, San Antonio, TX 78238                 
2505 N. Falkenburg Rd., Tampa, FL 33619
5757 NW 158th St, Miami Lakes, FL 33014

Phone                                    Fax
(281) 589-0692            (281) 589-0695
(972) 481-9999            (972) 481-9998
(210) 509-3334            (201) 509-3335
(813) 620-2000            (813) 620-2033
(305) 823-8500            (305) 823-8555

Recipient of the Prestigious Small Business Administration Award of Excellence in 1994.
Certified and approved by numerous States and Agencies.

A Small Business and Minority Status Company that delivers SERVICE and QUALITY

Flagging Criteria

X   In our quality control review of the data a QC deficiency was observed and flagged as noted.  MS/MSD
      recoveries were found to be outside of the laboratory control limits due to possible matrix /chemical
      interference, or a concentration of target analyte high enough to effect the recovery of the spike
      concentration. This condition could also effect the relative percent difference in the MS/MSD.

D   The sample(s) were diluted due to targets detected over the highest point of the calibration curve, or due to
      matrix interference. Dilution factors are included in the final results. The result is from a diluted sample.

F   RPD exceeded lab control limits.

L  The LCS data for this analytical batch was reported below the laboratory control limits for this analyte.
     The department supervisor and QA Director reviewed data. The samples were either reanalyzed or flagged
     as estimated concentrations. 

H  The LCS data for this analytical batch was reported above the laboratory control limits. Supporting QC
      Data were reviewed by the Department Supervisor and QA Director. Data were determined to be valid
      for reporting.

*   (Next to analyte name or method description) = Outside XENCO's scope of NELAC accreditation 
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Nassau International AirportProject Name:

Project ID:

Surrogate Recovery [D] = 100 * A / B
All results are based on MDL and validated for QC purposes.

Form 2 - Surrogate Recoveries

287764Work Order #:

** Surrogates outside limits; data and surrogates confirmed by reanalysis
*** Poor recoveries due to dilution

  

VOAs by SW-846 8260B

VOAs by SW-846 8260B

VOAs by SW-846 8260B

VOAs by SW-846 8260B

4-Bromofluorobenzene

Dibromofluoromethane

1,2-Dichloroethane-D4

Toluene-D8

4-Bromofluorobenzene

Dibromofluoromethane

1,2-Dichloroethane-D4

Toluene-D8

4-Bromofluorobenzene

Dibromofluoromethane

1,2-Dichloroethane-D4

Toluene-D8

4-Bromofluorobenzene

Dibromofluoromethane

1,2-Dichloroethane-D4

Toluene-D8

5762

5134

5202

5276

138

155

150

133

37.35

41.80

42.72

36.80

41.95

46.82

48.68

42.10

5000

5000

5000

5000

133

133

133

133

37.88

37.88

37.88

37.88

43.03

43.03

43.03

43.03

True
Amount

[B]

True
Amount

[B]

True
Amount

[B]

True
Amount

[B]

Recovery
%R
[D]

Recovery
%R
[D]

Recovery
%R
[D]

Recovery
%R
[D]

74-121

80-120

80-120

81-117

74-121

80-120

80-120

81-117

74-121

80-120

80-120

81-117

74-121

80-120

80-120

81-117

Control
Limits
 %R

Control
Limits
 %R

Control
Limits
 %R

Control
Limits
 %R

115

103

104

106

104

117

113

100

99

110

113

97

97

109

113

98

SURROGATE  RECOVERY STUDY

SURROGATE  RECOVERY STUDY

SURROGATE  RECOVERY STUDY

SURROGATE  RECOVERY STUDY

Matrix:

Matrix:

Matrix:

Matrix:

ug/kg

ug/kg

ug/kg

ug/kg

Units:

Units:

Units:

Units:

Lab Batch #:

Lab Batch #:

Lab Batch #:

Lab Batch #:

702279

702279

702279

702279

Soil

Soil

Soil

Soil

287764-001 / SMP

287764-002 / SMP

287764-003 / SMP

287764-004 / SMP

Sample:

Sample:

Sample:

Sample:

1

1

1

1

Batch:

Batch:

Batch:

Batch:

Amount
Found

[A]

Amount
Found

[A]

Amount
Found

[A]

Amount
Found

[A]

Flags

Flags

Flags

Flags

Analytes 

Analytes 

Analytes 

Analytes 
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Nassau International AirportProject Name:

Project ID:

Surrogate Recovery [D] = 100 * A / B
All results are based on MDL and validated for QC purposes.

Form 2 - Surrogate Recoveries

287764Work Order #:

** Surrogates outside limits; data and surrogates confirmed by reanalysis
*** Poor recoveries due to dilution

  

VOAs by SW-846 8260B

VOAs by SW-846 8260B

VOAs by SW-846 8260B

VOAs by SW-846 8260B

4-Bromofluorobenzene

Dibromofluoromethane

1,2-Dichloroethane-D4

Toluene-D8

4-Bromofluorobenzene

Dibromofluoromethane

1,2-Dichloroethane-D4

Toluene-D8

4-Bromofluorobenzene

Dibromofluoromethane

1,2-Dichloroethane-D4

Toluene-D8

4-Bromofluorobenzene

Dibromofluoromethane

1,2-Dichloroethane-D4

Toluene-D8

48.03

50.16

53.72

39.57

43.48

45.83

46.43

40.86

53.27

63.32

60.25

52.06

48.75

53.99

54.68

46.81

43.78

43.78

43.78

43.78

41.19

41.19

41.19

41.19

53.53

53.53

53.53

53.53

49.02

49.02

49.02

49.02

True
Amount

[B]

True
Amount

[B]

True
Amount

[B]

True
Amount

[B]

Recovery
%R
[D]

Recovery
%R
[D]

Recovery
%R
[D]

Recovery
%R
[D]

J1

74-121

80-120

80-120

81-117

74-121

80-120

80-120

81-117

74-121

80-120

80-120

81-117

74-121

80-120

80-120

81-117

Control
Limits
 %R

Control
Limits
 %R

Control
Limits
 %R

Control
Limits
 %R

110

115

123

90

106

111

113

99

100

118

113

97

99

110

112

95

SURROGATE  RECOVERY STUDY

SURROGATE  RECOVERY STUDY

SURROGATE  RECOVERY STUDY

SURROGATE  RECOVERY STUDY

Matrix:

Matrix:

Matrix:

Matrix:

ug/kg

ug/kg

ug/kg

ug/kg

Units:

Units:

Units:

Units:

Lab Batch #:

Lab Batch #:

Lab Batch #:

Lab Batch #:

702279

702279

702279

702279

Soil

Soil

Soil

Soil

287764-005 / SMP

287764-007 / SMP

287764-008 / SMP

287764-009 / SMP

Sample:

Sample:

Sample:

Sample:

1

1

1

1

Batch:

Batch:

Batch:

Batch:

Amount
Found

[A]

Amount
Found

[A]

Amount
Found

[A]

Amount
Found

[A]

Flags

Flags

Flags

Flags

Analytes 

Analytes 

Analytes 

Analytes 
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Nassau International AirportProject Name:

Project ID:

Surrogate Recovery [D] = 100 * A / B
All results are based on MDL and validated for QC purposes.

Form 2 - Surrogate Recoveries

287764Work Order #:

** Surrogates outside limits; data and surrogates confirmed by reanalysis
*** Poor recoveries due to dilution

  

VOAs by SW-846 8260B

VOAs by SW-846 8260B

VOAs by SW-846 8260B

VOAs by SW-846 8260B

4-Bromofluorobenzene

Dibromofluoromethane

1,2-Dichloroethane-D4

Toluene-D8

4-Bromofluorobenzene

Dibromofluoromethane

1,2-Dichloroethane-D4

Toluene-D8

4-Bromofluorobenzene

Dibromofluoromethane

1,2-Dichloroethane-D4

Toluene-D8

4-Bromofluorobenzene

Dibromofluoromethane

1,2-Dichloroethane-D4

Toluene-D8

49.35

50.86

50.50

44.53

0.0496

0.0495

0.0498

0.0500

0.0481

0.0497

0.0511

0.0492

197

129

124

130

43.94

43.94

43.94

43.94

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

103

103

103

103

True
Amount

[B]

True
Amount

[B]

True
Amount

[B]

True
Amount

[B]

Recovery
%R
[D]

Recovery
%R
[D]

Recovery
%R
[D]

Recovery
%R
[D]

J1

J1

J1

74-121

80-120

80-120

81-117

74-121

80-120

80-120

81-117

74-121

80-120

80-120

81-117

74-121

80-120

80-120

81-117

Control
Limits
 %R

Control
Limits
 %R

Control
Limits
 %R

Control
Limits
 %R

112

116

115

101

99

99

100

100

96

99

102

98

191

125

120

126

SURROGATE  RECOVERY STUDY

SURROGATE  RECOVERY STUDY

SURROGATE  RECOVERY STUDY

SURROGATE  RECOVERY STUDY

Matrix:

Matrix:

Matrix:

Matrix:

ug/kg

mg/kg

mg/kg

ug/kg

Units:

Units:

Units:

Units:

Lab Batch #:

Lab Batch #:

Lab Batch #:

Lab Batch #:

702279

702279

702279

702384

Soil

Solid

Solid

Soil

287764-010 / SMP

498260-1-BKS / BKS

498260-1-BLK / BLK

287764-012 / SMP

Sample:

Sample:

Sample:

Sample:

1

1

1

1

Batch:

Batch:

Batch:

Batch:

Amount
Found

[A]

Amount
Found

[A]

Amount
Found

[A]

Amount
Found

[A]

Flags

Flags

Flags

Flags

Analytes 

Analytes 

Analytes 

Analytes 
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Nassau International AirportProject Name:

Project ID:

Surrogate Recovery [D] = 100 * A / B
All results are based on MDL and validated for QC purposes.

Form 2 - Surrogate Recoveries

287764Work Order #:

** Surrogates outside limits; data and surrogates confirmed by reanalysis
*** Poor recoveries due to dilution

  

VOAs by SW-846 8260B

VOAs by SW-846 8260B

VOAs by SW-846 8260B

VOAs by SW-846 8260B

4-Bromofluorobenzene

Dibromofluoromethane

1,2-Dichloroethane-D4

Toluene-D8

4-Bromofluorobenzene

Dibromofluoromethane

1,2-Dichloroethane-D4

Toluene-D8

4-Bromofluorobenzene

Dibromofluoromethane

1,2-Dichloroethane-D4

Toluene-D8

4-Bromofluorobenzene

Dibromofluoromethane

1,2-Dichloroethane-D4

Toluene-D8

0.0509

0.0501

0.0506

0.0511

0.0494

0.0495

0.0519

0.0497

49.00

58.38

58.06

48.26

47.11

56.49

55.40

46.70

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

True
Amount

[B]

True
Amount

[B]

True
Amount

[B]

True
Amount

[B]

Recovery
%R
[D]

Recovery
%R
[D]

Recovery
%R
[D]

Recovery
%R
[D]

74-121

80-120

80-120

81-117

74-121

80-120

80-120

81-117

86-115

86-118

80-120

88-110

86-115

86-118

80-120

88-110

Control
Limits
 %R

Control
Limits
 %R

Control
Limits
 %R

Control
Limits
 %R

102

100

101

102

99

99

104

99

98

117

116

97

94

113

111

93

SURROGATE  RECOVERY STUDY

SURROGATE  RECOVERY STUDY

SURROGATE  RECOVERY STUDY

SURROGATE  RECOVERY STUDY

Matrix:

Matrix:

Matrix:

Matrix:

mg/kg

mg/kg

ug/L

ug/L

Units:

Units:

Units:

Units:

Lab Batch #:

Lab Batch #:

Lab Batch #:

Lab Batch #:

702384

702384

702386

702386

Solid

Solid

Water

Water

498330-1-BKS / BKS

498330-1-BLK / BLK

287764-013 / SMP

287764-014 / SMP

Sample:

Sample:

Sample:

Sample:

1

1

1

1

Batch:

Batch:

Batch:

Batch:

Amount
Found

[A]

Amount
Found

[A]

Amount
Found

[A]

Amount
Found

[A]

Flags

Flags

Flags

Flags

Analytes 

Analytes 

Analytes 

Analytes 

Page 47 of 50



Nassau International AirportProject Name:

Project ID:

Surrogate Recovery [D] = 100 * A / B
All results are based on MDL and validated for QC purposes.

Form 2 - Surrogate Recoveries

287764Work Order #:

** Surrogates outside limits; data and surrogates confirmed by reanalysis
*** Poor recoveries due to dilution

  

VOAs by SW-846 8260B

VOAs by SW-846 8260B

VOAs by SW-846 8260B

VOAs by SW-846 8260B

4-Bromofluorobenzene

Dibromofluoromethane

1,2-Dichloroethane-D4

Toluene-D8

4-Bromofluorobenzene

Dibromofluoromethane

1,2-Dichloroethane-D4

Toluene-D8

4-Bromofluorobenzene

Dibromofluoromethane

1,2-Dichloroethane-D4

Toluene-D8

4-Bromofluorobenzene

Dibromofluoromethane

1,2-Dichloroethane-D4

Toluene-D8

49.48

58.36

59.03

47.57

48.16

61.01

58.06

47.69

51.10

51.01

44.10

51.17

50.36

51.88

50.85

50.79

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

True
Amount

[B]

True
Amount

[B]

True
Amount

[B]

True
Amount

[B]

Recovery
%R
[D]

Recovery
%R
[D]

Recovery
%R
[D]

Recovery
%R
[D]

J1

86-115

86-118

80-120

88-110

86-115

86-118

80-120

88-110

86-115

86-118

80-120

88-110

86-115

86-118

80-120

88-110

Control
Limits
 %R

Control
Limits
 %R

Control
Limits
 %R

Control
Limits
 %R

99

117

118

95

96

122

116

95

102

102

88

102

101

104

102

102

SURROGATE  RECOVERY STUDY

SURROGATE  RECOVERY STUDY

SURROGATE  RECOVERY STUDY

SURROGATE  RECOVERY STUDY

Matrix:

Matrix:

Matrix:

Matrix:

ug/L

ug/L

ug/L

ug/L

Units:

Units:

Units:

Units:

Lab Batch #:

Lab Batch #:

Lab Batch #:

Lab Batch #:

702386

702386

702386

702386

Water

Water

Water

Water

287764-015 / SMP

287764-016 / SMP

498333-1-BKS / BKS

498333-1-BLK / BLK

Sample:

Sample:

Sample:

Sample:

1

1

1

1

Batch:

Batch:

Batch:

Batch:

Amount
Found

[A]

Amount
Found

[A]

Amount
Found

[A]

Amount
Found

[A]

Flags

Flags

Flags

Flags

Analytes 

Analytes 

Analytes 

Analytes 
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Analytical Report  287704

for

Delta Environmental Consultants, Inc.

Project Manager: Jeff Thuma

Nassau International Airport

23-AUG-07

5757 NW 158-th St, Miami Lakes, FL 33014   Ph:(305) 823-8500   Fax:(305) 823-8555

NELAC certification numbers:
Houston, TX  E871002   -    Miami, FL  E86678    -    Tampa, FL   E86675

Houston - Dallas - San Antonio - Austin - Tampa - Miami - Latin America
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Houston - Dallas - San Antonio - Austin - Tampa - Miami - Latin America

Recipient of the Prestigious Small Business Administration Award of Excellence in 1994.
Certified and approved by numerous States and Agencies.

A Small Business and Minority Status Company that delivers SERVICE and QUALITY

Project Manager: Jeff Thuma 
Delta Environmental Consultants, Inc.
4905 Del Ray Avenue
Suite 405
Bethesda, MD 20814  
 
Reference:  XENCO Report No: 287704 
                  Nassau International Airport 
                  Project Address:  

Jeff Thuma:

We are reporting to you the results of the analyses performed on the samples received under the project name
referenced above and identified with the XENCO Report Number  287704. All results being reported under
this Report Number apply to the samples analyzed and properly identified with a Laboratory ID number.
Subcontracted analyses are identified in this report with either the NELAC certification number of the
subcontract lab in the analyst ID field, or the complete subcontracted report attached to this report.

Unless otherwise noted in a Case Narrative, all data reported in this Analytical Report are in compliance with
NELAC standards.  Estimation of data uncertainty for this report is found in the quality control section of this
report unless otherwise noted. Should insufficient sample be provided to the laboratory to meet the method and
NELAC Matrix Duplicate and Matrix Spike requirements, then the data will be analyzed, evaluated and
reported using all other available quality control measures.

The validity and integrity of this report will remain intact as long as it is accompanied by this letter and
reproduced in full, unless written approval is granted by XENCO Laboratories.  This report will be filed for at
least 5 years in our archives after which time it will be destroyed without further notice, unless otherwise
arranged with you.  The samples received, and described as recorded in Report No. 287704 will be filed for 60
days, and after that time they will be properly disposed without further notice, unless otherwise arranged with
you.  We reserve the right to return to you any unused samples, extracts or solutions related to them if we
consider so necessary (e.g., samples identified as hazardous waste, sample sizes exceeding analytical standard
practices, controlled substances under regulated protocols, etc).

We thank you for selecting XENCO Laboratories to serve your analytical needs.  If you have any questions
concerning this report, please feel free to contact us at any time.

Respectfully,

23-AUG-07

Project Manager
Steven Walton
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Certificate of Analytical Results 287704

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.007Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-08-07 13:15 Date Collected: 287704-001Lab Sample Id:
WATERMatrix: MW - 107 Sample Id:

TPH by Texas1005  Analytical Method:

Aug-22-07 17:40 Date Analyzed: FKHAnalyst:

TX1005PPrep Method: 

Aug-21-07 17:09 Date Prep: FKHTech: 

C6-C12 Gasoline Range Hydrocarbons  
C12-C28 Diesel Range Hydrocarbons  
C28-C35 Oil Range Hydrocarbons  
Total TPH 1005  

Parameter

0.896
1.29
1.36

0.001

Result

U
U
U
U

4.53
4.53
4.53

PQL Flag
mg/L
mg/L
mg/L
mg/L

Units

1
1
1
1

DilCas Number

PHC612
PHCG1228
PHCG2835
PHC635

MDL

U
U
U
U

702839Seq Number:

Sample Depth:
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Certificate of Analytical Results 287704

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.007Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-08-07 13:15 Date Collected: 287704-001Lab Sample Id:
WATERMatrix: MW - 107 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-15-07 13:46 Date Analyzed: JLAAnalyst:

SW5030BPrep Method: 

Aug-15-07 11:53 Date Prep: JLATech: 

Benzene  
Bromobenzene  
Bromochloromethane  
Bromodichloromethane  
Bromoform  
Methyl bromide  
MTBE  
n-Butylbenzene  
Sec-Butylbenzene  
tert-Butylbenzene  
Carbon Tetrachloride  
Chlorobenzene  
Chloroethane  
Chloroform  
Methyl Chloride  
2-Chlorotoluene  
4-Chlorotoluene  
p-Cymene (p-Isopropyltoluene)  
Dibromochloromethane  
1,2-Dibromo-3-Chloropropane  
Methylene bromide  
1,2-Dichlorobenzene  
1,3-Dichlorobenzene  
1,4-Dichlorobenzene  
Dichlorodifluoromethane  
1,1-Dichloroethane  
1,2-Dichloroethane  
1,1-Dichloroethene  
cis-1,2-Dichloroethylene  
trans-1,2-dichloroethylene  
1,2-Dichloropropane  
1,3-Dichloropropane  
2,2-Dichloropropane  
1,1-Dichloropropene  
cis-1,3-Dichloropropene  
trans-1,3-dichloropropene  
Ethylbenzene  
Hexachlorobutadiene  
isopropylbenzene  
Methylene Chloride  

Parameter

0.211
0.381
0.382
0.191
0.418
0.610
0.261
0.452
0.327
0.339
0.213
0.245
0.340
0.263
0.250
0.296
0.223
0.353
0.256
0.859
0.238
0.298
0.235
0.193
0.414
0.255
0.338
0.269
0.362
0.399
0.326
0.199
0.194
0.306
0.249
0.359
0.196
0.549
0.238
0.639

Result

U
U
U
U
U
U
U
U
I
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
I
U

1.00
2.00
2.00
1.00
2.00
3.00
2.00
2.00
2.00
2.00
1.00
1.00
2.00
2.00
2.00
2.00
1.00
2.00
2.00
4.00
1.00
2.00
1.00
1.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
1.00
1.00
2.00
1.00
2.00
1.00
3.00
1.00
5.00

PQL Flag
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

71-43-2
108-86-1
74-97-5
75-27-4
75-25-2
74-83-9
1634-04-4
104-51-8
135-98-8
98-06-6
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
95-49-8
106-43-4
99-87-6
124-48-1
96-12-8
74-95-3
95-50-1
541-73-1
106-46-7
75-71-8
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5
142-28-9
594-20-7
563-58-6
10061-01-5
10061-02-6
100-41-4
87-68-3
98-82-8
75-09-2

MDL

U
U
U
U
U
U
U
U

0.800
U
U
U
U
U
U
U
U

3.05
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

0.650
U

702390Seq Number:

Sample Depth:
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Certificate of Analytical Results 287704

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.007Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-08-07 13:15 Date Collected: 287704-001Lab Sample Id:
WATERMatrix: MW - 107 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-15-07 13:46 Date Analyzed: JLAAnalyst:

SW5030BPrep Method: 

Aug-15-07 11:53 Date Prep: JLATech: 

Naphthalene  
n-Propylbenzene  
Styrene  
1,1,1,2-Tetrachloroethane  
1,1,2,2-Tetrachloroethane  
Tetrachloroethylene  
Toluene  
1,2,3-Trichlorobenzene  
1,2,4-Trichlorobenzene  
1,1,1-Trichloroethane  
1,1,2-Trichloroethane  
Trichloroethylene  
Trichlorofluoromethane  
1,2,3-Trichloropropane  
1,2,4-Trimethylbenzene  
1,3,5-Trimethylbenzene  
o-Xylene  
m,p-Xylene  
Vinyl Chloride  

Parameter

1.00
1.00

0.196
0.243
0.233
0.508
0.247

1.23
1.09

0.232
0.288
0.305
0.301
0.359
0.823
0.434
0.298
0.398
0.414

Result

U
U
U
U
U
I
U
U
U
U
U
U
U
U
U
U
U
U

4.00
4.00
1.00
1.00
1.00
3.00
1.00
5.00
5.00
1.00
2.00
2.00
2.00
2.00
4.00
2.00
2.00
2.00
1.00

PQL Flag
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

91-20-3
103-65-1
100-42-5
630-20-6
79-34-5
127-18-4
108-88-3
87-61-6
120-82-1
71-55-6
79-00-5
79-01-6
75-69-4
96-18-4
95-63-6
108-67-8
95-47-6
179601-23-1
75-01-4

MDL

4.32
U
U
U
U
U

0.600
U
U
U
U
U
U
U
U
U
U
U
U

702390Seq Number:

Sample Depth:
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Certificate of Analytical Results 287704

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.007Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-08-07 13:45 Date Collected: 287704-002Lab Sample Id:
WATERMatrix: MW - 111 Sample Id:

TPH by Texas1005  Analytical Method:

Aug-22-07 13:17 Date Analyzed: FKHAnalyst:

TX1005PPrep Method: 

Aug-21-07 17:12 Date Prep: FKHTech: 

C6-C12 Gasoline Range Hydrocarbons  
C12-C28 Diesel Range Hydrocarbons  
C28-C35 Oil Range Hydrocarbons  
Total TPH 1005  

Parameter

0.935
1.34
1.42

0.001

Result

U
U
U
U

4.72
4.72
4.72

PQL Flag
mg/L
mg/L
mg/L
mg/L

Units

1
1
1
1

DilCas Number

PHC612
PHCG1228
PHCG2835
PHC635

MDL

U
U
U
U

702839Seq Number:

Sample Depth:
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Certificate of Analytical Results 287704

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.007Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-08-07 13:45 Date Collected: 287704-002Lab Sample Id:
WATERMatrix: MW - 111 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-15-07 17:03 Date Analyzed: JLAAnalyst:

SW5030BPrep Method: 

Aug-15-07 14:10 Date Prep: JLATech: 

Benzene  
Bromobenzene  
Bromochloromethane  
Bromodichloromethane  
Bromoform  
Methyl bromide  
MTBE  
n-Butylbenzene  
Sec-Butylbenzene  
tert-Butylbenzene  
Carbon Tetrachloride  
Chlorobenzene  
Chloroethane  
Chloroform  
Methyl Chloride  
2-Chlorotoluene  
4-Chlorotoluene  
p-Cymene (p-Isopropyltoluene)  
Dibromochloromethane  
1,2-Dibromo-3-Chloropropane  
Methylene bromide  
1,2-Dichlorobenzene  
1,3-Dichlorobenzene  
1,4-Dichlorobenzene  
Dichlorodifluoromethane  
1,1-Dichloroethane  
1,2-Dichloroethane  
1,1-Dichloroethene  
cis-1,2-Dichloroethylene  
trans-1,2-dichloroethylene  
1,2-Dichloropropane  
1,3-Dichloropropane  
2,2-Dichloropropane  
1,1-Dichloropropene  
cis-1,3-Dichloropropene  
trans-1,3-dichloropropene  
Ethylbenzene  
Hexachlorobutadiene  
isopropylbenzene  
Methylene Chloride  

Parameter

0.211
0.381
0.382
0.191
0.418
0.610
0.261
0.452
0.327
0.339
0.213
0.245
0.340
0.263
0.250
0.296
0.223
0.353
0.256
0.859
0.238
0.298
0.235
0.193
0.414
0.255
0.338
0.269
0.362
0.399
0.326
0.199
0.194
0.306
0.249
0.359
0.196
0.549
0.238
0.639

Result

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

1.00
2.00
2.00
1.00
2.00
3.00
2.00
2.00
2.00
2.00
1.00
1.00
2.00
2.00
2.00
2.00
1.00
2.00
2.00
4.00
1.00
2.00
1.00
1.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
1.00
1.00
2.00
1.00
2.00
1.00
3.00
1.00
5.00

PQL Flag
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

71-43-2
108-86-1
74-97-5
75-27-4
75-25-2
74-83-9
1634-04-4
104-51-8
135-98-8
98-06-6
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
95-49-8
106-43-4
99-87-6
124-48-1
96-12-8
74-95-3
95-50-1
541-73-1
106-46-7
75-71-8
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5
142-28-9
594-20-7
563-58-6
10061-01-5
10061-02-6
100-41-4
87-68-3
98-82-8
75-09-2

MDL

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

702390Seq Number:

Sample Depth:
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Certificate of Analytical Results 287704

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.007Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-08-07 13:45 Date Collected: 287704-002Lab Sample Id:
WATERMatrix: MW - 111 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-15-07 17:03 Date Analyzed: JLAAnalyst:

SW5030BPrep Method: 

Aug-15-07 14:10 Date Prep: JLATech: 

Naphthalene  
n-Propylbenzene  
Styrene  
1,1,1,2-Tetrachloroethane  
1,1,2,2-Tetrachloroethane  
Tetrachloroethylene  
Toluene  
1,2,3-Trichlorobenzene  
1,2,4-Trichlorobenzene  
1,1,1-Trichloroethane  
1,1,2-Trichloroethane  
Trichloroethylene  
Trichlorofluoromethane  
1,2,3-Trichloropropane  
1,2,4-Trimethylbenzene  
1,3,5-Trimethylbenzene  
o-Xylene  
m,p-Xylene  
Vinyl Chloride  

Parameter

1.00
1.00

0.196
0.243
0.233
0.508
0.247

1.23
1.09

0.232
0.288
0.305
0.301
0.359
0.823
0.434
0.298
0.398
0.414

Result

U
U
U
U
U
U
I
U
U
U
U
U
U
U
U
U
U
U
U

4.00
4.00
1.00
1.00
1.00
3.00
1.00
5.00
5.00
1.00
2.00
2.00
2.00
2.00
4.00
2.00
2.00
2.00
1.00

PQL Flag
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

91-20-3
103-65-1
100-42-5
630-20-6
79-34-5
127-18-4
108-88-3
87-61-6
120-82-1
71-55-6
79-00-5
79-01-6
75-69-4
96-18-4
95-63-6
108-67-8
95-47-6
179601-23-1
75-01-4

MDL

U
U
U
U
U
U

0.560
U
U
U
U
U
U
U
U
U
U
U
U

702390Seq Number:

Sample Depth:
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Certificate of Analytical Results 287704

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.007Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-08-07 14:15 Date Collected: 287704-003Lab Sample Id:
WATERMatrix: MW - 118 Sample Id:

TPH by Texas1005  Analytical Method:

Aug-22-07 18:13 Date Analyzed: FKHAnalyst:

TX1005PPrep Method: 

Aug-21-07 17:15 Date Prep: FKHTech: 

C6-C12 Gasoline Range Hydrocarbons  
C12-C28 Diesel Range Hydrocarbons  
C28-C35 Oil Range Hydrocarbons  
Total TPH 1005  

Parameter

0.942
1.35
1.43

0.001

Result

U
U
U
U

4.76
4.76
4.76

PQL Flag
mg/L
mg/L
mg/L
mg/L

Units

1
1
1
1

DilCas Number

PHC612
PHCG1228
PHCG2835
PHC635

MDL

U
U
U
U

702839Seq Number:

Sample Depth:
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Certificate of Analytical Results 287704

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.007Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-08-07 14:15 Date Collected: 287704-003Lab Sample Id:
WATERMatrix: MW - 118 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-15-07 17:25 Date Analyzed: JLAAnalyst:

SW5030BPrep Method: 

Aug-15-07 14:12 Date Prep: JLATech: 

Benzene  
Bromobenzene  
Bromochloromethane  
Bromodichloromethane  
Bromoform  
Methyl bromide  
MTBE  
n-Butylbenzene  
Sec-Butylbenzene  
tert-Butylbenzene  
Carbon Tetrachloride  
Chlorobenzene  
Chloroethane  
Chloroform  
Methyl Chloride  
2-Chlorotoluene  
4-Chlorotoluene  
p-Cymene (p-Isopropyltoluene)  
Dibromochloromethane  
1,2-Dibromo-3-Chloropropane  
Methylene bromide  
1,2-Dichlorobenzene  
1,3-Dichlorobenzene  
1,4-Dichlorobenzene  
Dichlorodifluoromethane  
1,1-Dichloroethane  
1,2-Dichloroethane  
1,1-Dichloroethene  
cis-1,2-Dichloroethylene  
trans-1,2-dichloroethylene  
1,2-Dichloropropane  
1,3-Dichloropropane  
2,2-Dichloropropane  
1,1-Dichloropropene  
cis-1,3-Dichloropropene  
trans-1,3-dichloropropene  
Ethylbenzene  
Hexachlorobutadiene  
isopropylbenzene  
Methylene Chloride  

Parameter

0.211
0.381
0.382
0.191
0.418
0.610
0.261
0.452
0.327
0.339
0.213
0.245
0.340
0.263
0.250
0.296
0.223
0.353
0.256
0.859
0.238
0.298
0.235
0.193
0.414
0.255
0.338
0.269
0.362
0.399
0.326
0.199
0.194
0.306
0.249
0.359
0.196
0.549
0.238
0.639

Result

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

1.00
2.00
2.00
1.00
2.00
3.00
2.00
2.00
2.00
2.00
1.00
1.00
2.00
2.00
2.00
2.00
1.00
2.00
2.00
4.00
1.00
2.00
1.00
1.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
1.00
1.00
2.00
1.00
2.00
1.00
3.00
1.00
5.00

PQL Flag
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

71-43-2
108-86-1
74-97-5
75-27-4
75-25-2
74-83-9
1634-04-4
104-51-8
135-98-8
98-06-6
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
95-49-8
106-43-4
99-87-6
124-48-1
96-12-8
74-95-3
95-50-1
541-73-1
106-46-7
75-71-8
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5
142-28-9
594-20-7
563-58-6
10061-01-5
10061-02-6
100-41-4
87-68-3
98-82-8
75-09-2

MDL

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

702390Seq Number:

Sample Depth:
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Certificate of Analytical Results 287704

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.007Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-08-07 14:15 Date Collected: 287704-003Lab Sample Id:
WATERMatrix: MW - 118 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-15-07 17:25 Date Analyzed: JLAAnalyst:

SW5030BPrep Method: 

Aug-15-07 14:12 Date Prep: JLATech: 

Naphthalene  
n-Propylbenzene  
Styrene  
1,1,1,2-Tetrachloroethane  
1,1,2,2-Tetrachloroethane  
Tetrachloroethylene  
Toluene  
1,2,3-Trichlorobenzene  
1,2,4-Trichlorobenzene  
1,1,1-Trichloroethane  
1,1,2-Trichloroethane  
Trichloroethylene  
Trichlorofluoromethane  
1,2,3-Trichloropropane  
1,2,4-Trimethylbenzene  
1,3,5-Trimethylbenzene  
o-Xylene  
m,p-Xylene  
Vinyl Chloride  

Parameter

1.00
1.00

0.196
0.243
0.233
0.508
0.247

1.23
1.09

0.232
0.288
0.305
0.301
0.359
0.823
0.434
0.298
0.398
0.414

Result

U
U
U
U
U
U
I
U
U
U
U
I
U
U
U
U
U
U
U

4.00
4.00
1.00
1.00
1.00
3.00
1.00
5.00
5.00
1.00
2.00
2.00
2.00
2.00
4.00
2.00
2.00
2.00
1.00

PQL Flag
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

91-20-3
103-65-1
100-42-5
630-20-6
79-34-5
127-18-4
108-88-3
87-61-6
120-82-1
71-55-6
79-00-5
79-01-6
75-69-4
96-18-4
95-63-6
108-67-8
95-47-6
179601-23-1
75-01-4

MDL

U
U
U
U
U
U

0.520
U
U
U
U

0.830
U
U
U
U
U
U
U

702390Seq Number:

Sample Depth:
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Certificate of Analytical Results 287704

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.007Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-08-07 14:55 Date Collected: 287704-004Lab Sample Id:
WATERMatrix: MW - 106 Sample Id:

TPH by Texas1005  Analytical Method:

Aug-22-07 18:13 Date Analyzed: FKHAnalyst:

TX1005PPrep Method: 

Aug-21-07 17:18 Date Prep: FKHTech: 

C6-C12 Gasoline Range Hydrocarbons  
C12-C28 Diesel Range Hydrocarbons  
C28-C35 Oil Range Hydrocarbons  
Total TPH 1005  

Parameter

0.932
1.34
1.41

0.001

Result

U
U
U
U

4.71
4.71
4.71

PQL Flag
mg/L
mg/L
mg/L
mg/L

Units

1
1
1
1

DilCas Number

PHC612
PHCG1228
PHCG2835
PHC635

MDL

U
U
U
U

702839Seq Number:

Sample Depth:
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Certificate of Analytical Results 287704

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.007Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-08-07 14:55 Date Collected: 287704-004Lab Sample Id:
WATERMatrix: MW - 106 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-15-07 17:46 Date Analyzed: JLAAnalyst:

SW5030BPrep Method: 

Aug-15-07 14:14 Date Prep: JLATech: 

Benzene  
Bromobenzene  
Bromochloromethane  
Bromodichloromethane  
Bromoform  
Methyl bromide  
MTBE  
n-Butylbenzene  
Sec-Butylbenzene  
tert-Butylbenzene  
Carbon Tetrachloride  
Chlorobenzene  
Chloroethane  
Chloroform  
Methyl Chloride  
2-Chlorotoluene  
4-Chlorotoluene  
p-Cymene (p-Isopropyltoluene)  
Dibromochloromethane  
1,2-Dibromo-3-Chloropropane  
Methylene bromide  
1,2-Dichlorobenzene  
1,3-Dichlorobenzene  
1,4-Dichlorobenzene  
Dichlorodifluoromethane  
1,1-Dichloroethane  
1,2-Dichloroethane  
1,1-Dichloroethene  
cis-1,2-Dichloroethylene  
trans-1,2-dichloroethylene  
1,2-Dichloropropane  
1,3-Dichloropropane  
2,2-Dichloropropane  
1,1-Dichloropropene  
cis-1,3-Dichloropropene  
trans-1,3-dichloropropene  
Ethylbenzene  
Hexachlorobutadiene  
isopropylbenzene  
Methylene Chloride  

Parameter

0.211
0.381
0.382
0.191
0.418
0.610
0.261
0.452
0.327
0.339
0.213
0.245
0.340
0.263
0.250
0.296
0.223
0.353
0.256
0.859
0.238
0.298
0.235
0.193
0.414
0.255
0.338
0.269
0.362
0.399
0.326
0.199
0.194
0.306
0.249
0.359
0.196
0.549
0.238
0.639

Result

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

1.00
2.00
2.00
1.00
2.00
3.00
2.00
2.00
2.00
2.00
1.00
1.00
2.00
2.00
2.00
2.00
1.00
2.00
2.00
4.00
1.00
2.00
1.00
1.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
1.00
1.00
2.00
1.00
2.00
1.00
3.00
1.00
5.00

PQL Flag
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

71-43-2
108-86-1
74-97-5
75-27-4
75-25-2
74-83-9
1634-04-4
104-51-8
135-98-8
98-06-6
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
95-49-8
106-43-4
99-87-6
124-48-1
96-12-8
74-95-3
95-50-1
541-73-1
106-46-7
75-71-8
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5
142-28-9
594-20-7
563-58-6
10061-01-5
10061-02-6
100-41-4
87-68-3
98-82-8
75-09-2

MDL

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

9.76
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

702390Seq Number:

Sample Depth:
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Certificate of Analytical Results 287704

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.007Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-08-07 14:55 Date Collected: 287704-004Lab Sample Id:
WATERMatrix: MW - 106 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-15-07 17:46 Date Analyzed: JLAAnalyst:

SW5030BPrep Method: 

Aug-15-07 14:14 Date Prep: JLATech: 

Naphthalene  
n-Propylbenzene  
Styrene  
1,1,1,2-Tetrachloroethane  
1,1,2,2-Tetrachloroethane  
Tetrachloroethylene  
Toluene  
1,2,3-Trichlorobenzene  
1,2,4-Trichlorobenzene  
1,1,1-Trichloroethane  
1,1,2-Trichloroethane  
Trichloroethylene  
Trichlorofluoromethane  
1,2,3-Trichloropropane  
1,2,4-Trimethylbenzene  
1,3,5-Trimethylbenzene  
o-Xylene  
m,p-Xylene  
Vinyl Chloride  

Parameter

1.00
1.00

0.196
0.243
0.233
0.508
0.247

1.23
1.09

0.232
0.288
0.305
0.301
0.359
0.823
0.434
0.298
0.398
0.414

Result

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

4.00
4.00
1.00
1.00
1.00
3.00
1.00
5.00
5.00
1.00
2.00
2.00
2.00
2.00
4.00
2.00
2.00
2.00
1.00

PQL Flag
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

91-20-3
103-65-1
100-42-5
630-20-6
79-34-5
127-18-4
108-88-3
87-61-6
120-82-1
71-55-6
79-00-5
79-01-6
75-69-4
96-18-4
95-63-6
108-67-8
95-47-6
179601-23-1
75-01-4

MDL

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

702390Seq Number:

Sample Depth:
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Certificate of Analytical Results 287704

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.007Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-08-07 15:15 Date Collected: 287704-005Lab Sample Id:
WATERMatrix: MW - 101 Sample Id:

TPH by Texas1005  Analytical Method:

Aug-22-07 18:46 Date Analyzed: FKHAnalyst:

TX1005PPrep Method: 

Aug-21-07 17:21 Date Prep: FKHTech: 

C6-C12 Gasoline Range Hydrocarbons  
C12-C28 Diesel Range Hydrocarbons  
C28-C35 Oil Range Hydrocarbons  
Total TPH 1005  

Parameter

0.934
1.34
1.41

0.001

Result

U

4.72
4.72
4.72

PQL Flag
mg/L
mg/L
mg/L
mg/L

Units

1
1
1
1

DilCas Number

PHC612
PHCG1228
PHCG2835
PHC635

MDL

6.78
6.36

U
13.14

702839Seq Number:

Sample Depth:
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Certificate of Analytical Results 287704

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.007Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-08-07 15:15 Date Collected: 287704-005Lab Sample Id:
WATERMatrix: MW - 101 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-15-07 18:08 Date Analyzed: JLAAnalyst:

SW5030BPrep Method: 

Aug-15-07 17:00 Date Prep: JLATech: 

Benzene  
Bromobenzene  
Bromochloromethane  
Bromodichloromethane  
Bromoform  
Methyl bromide  
MTBE  
n-Butylbenzene  
Sec-Butylbenzene  
tert-Butylbenzene  
Carbon Tetrachloride  
Chlorobenzene  
Chloroethane  
Chloroform  
Methyl Chloride  
2-Chlorotoluene  
4-Chlorotoluene  
p-Cymene (p-Isopropyltoluene)  
Dibromochloromethane  
1,2-Dibromo-3-Chloropropane  
Methylene bromide  
1,2-Dichlorobenzene  
1,3-Dichlorobenzene  
1,4-Dichlorobenzene  
Dichlorodifluoromethane  
1,1-Dichloroethane  
1,2-Dichloroethane  
1,1-Dichloroethene  
cis-1,2-Dichloroethylene  
trans-1,2-dichloroethylene  
1,2-Dichloropropane  
1,3-Dichloropropane  
2,2-Dichloropropane  
1,1-Dichloropropene  
cis-1,3-Dichloropropene  
trans-1,3-dichloropropene  
Ethylbenzene  
Hexachlorobutadiene  
isopropylbenzene  
Methylene Chloride  

Parameter

0.211
0.381
0.382
0.191
0.418
0.610
0.261
0.452
0.327
0.339
0.213
0.245
0.340
0.263
0.250
0.296
0.223
0.353
0.256
0.859
0.238
0.298
0.235
0.193
0.414
0.255
0.338
0.269
0.362
0.399
0.326
0.199
0.194
0.306
0.249
0.359
0.196
0.549
0.238
0.639

Result

U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U

U

1.00
2.00
2.00
1.00
2.00
3.00
2.00
2.00
2.00
2.00
1.00
1.00
2.00
2.00
2.00
2.00
1.00
2.00
2.00
4.00
1.00
2.00
1.00
1.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
1.00
1.00
2.00
1.00
2.00
1.00
3.00
1.00
5.00

PQL Flag
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

71-43-2
108-86-1
74-97-5
75-27-4
75-25-2
74-83-9
1634-04-4
104-51-8
135-98-8
98-06-6
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
95-49-8
106-43-4
99-87-6
124-48-1
96-12-8
74-95-3
95-50-1
541-73-1
106-46-7
75-71-8
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5
142-28-9
594-20-7
563-58-6
10061-01-5
10061-02-6
100-41-4
87-68-3
98-82-8
75-09-2

MDL

U
U
U
U
U
U
U
U

14.6
U
U
U
U
U
U
U
U

25.2
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

1.25
U

21.0
U

702390Seq Number:

Sample Depth:
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Certificate of Analytical Results 287704

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.007Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-08-07 15:15 Date Collected: 287704-005Lab Sample Id:
WATERMatrix: MW - 101 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-15-07 18:08 Date Analyzed: JLAAnalyst:

SW5030BPrep Method: 

Aug-15-07 17:00 Date Prep: JLATech: 

Naphthalene  
n-Propylbenzene  
Styrene  
1,1,1,2-Tetrachloroethane  
1,1,2,2-Tetrachloroethane  
Tetrachloroethylene  
Toluene  
1,2,3-Trichlorobenzene  
1,2,4-Trichlorobenzene  
1,1,1-Trichloroethane  
1,1,2-Trichloroethane  
Trichloroethylene  
Trichlorofluoromethane  
1,2,3-Trichloropropane  
1,2,4-Trimethylbenzene  
1,3,5-Trimethylbenzene  
o-Xylene  
m,p-Xylene  
Vinyl Chloride  

Parameter

10.0
1.00

0.196
0.243
0.233
0.508
0.247

1.23
1.09

0.232
0.288
0.305
0.301
0.359
0.823
0.434
0.298
0.398
0.414

Result

D

U
U
U
U
I
U
U
U
U
U
U
U
I
U
I
I
U

50.0
4.00
1.00
1.00
1.00
3.00
1.00
5.00
5.00
1.00
2.00
2.00
2.00
2.00
4.00
2.00
2.00
2.00
1.00

PQL Flag
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

91-20-3
103-65-1
100-42-5
630-20-6
79-34-5
127-18-4
108-88-3
87-61-6
120-82-1
71-55-6
79-00-5
79-01-6
75-69-4
96-18-4
95-63-6
108-67-8
95-47-6
179601-23-1
75-01-4

MDL

295
16.4

U
U
U
U

0.620
U
U
U
U
U
U
U

1.49
U

1.44
1.55

U

702390Seq Number:

Sample Depth:
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Certificate of Analytical Results 287704

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.007Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-08-07 15:45 Date Collected: 287704-006Lab Sample Id:
WATERMatrix: MW - 104 Sample Id:

TPH by Texas1005  Analytical Method:

Aug-22-07 11:01 Date Analyzed: FKHAnalyst:

TX1005PPrep Method: 

Aug-21-07 17:24 Date Prep: FKHTech: 

C6-C12 Gasoline Range Hydrocarbons  
C12-C28 Diesel Range Hydrocarbons  
C28-C35 Oil Range Hydrocarbons  
Total TPH 1005  

Parameter

0.934
1.34
1.42

0.001

Result

U
U
U
U

4.72
4.72
4.72

PQL Flag
mg/L
mg/L
mg/L
mg/L

Units

1
1
1
1

DilCas Number

PHC612
PHCG1228
PHCG2835
PHC635

MDL

U
U
U
U

702839Seq Number:

Sample Depth:
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Certificate of Analytical Results 287704

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.007Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-08-07 15:45 Date Collected: 287704-006Lab Sample Id:
WATERMatrix: MW - 104 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-15-07 18:30 Date Analyzed: JLAAnalyst:

SW5030BPrep Method: 

Aug-15-07 17:02 Date Prep: JLATech: 

Benzene  
Bromobenzene  
Bromochloromethane  
Bromodichloromethane  
Bromoform  
Methyl bromide  
MTBE  
n-Butylbenzene  
Sec-Butylbenzene  
tert-Butylbenzene  
Carbon Tetrachloride  
Chlorobenzene  
Chloroethane  
Chloroform  
Methyl Chloride  
2-Chlorotoluene  
4-Chlorotoluene  
p-Cymene (p-Isopropyltoluene)  
Dibromochloromethane  
1,2-Dibromo-3-Chloropropane  
Methylene bromide  
1,2-Dichlorobenzene  
1,3-Dichlorobenzene  
1,4-Dichlorobenzene  
Dichlorodifluoromethane  
1,1-Dichloroethane  
1,2-Dichloroethane  
1,1-Dichloroethene  
cis-1,2-Dichloroethylene  
trans-1,2-dichloroethylene  
1,2-Dichloropropane  
1,3-Dichloropropane  
2,2-Dichloropropane  
1,1-Dichloropropene  
cis-1,3-Dichloropropene  
trans-1,3-dichloropropene  
Ethylbenzene  
Hexachlorobutadiene  
isopropylbenzene  
Methylene Chloride  

Parameter

0.211
0.381
0.382
0.191
0.418
0.610
0.261
0.452
0.327
0.339
0.213
0.245
0.340
0.263
0.250
0.296
0.223
0.353
0.256
0.859
0.238
0.298
0.235
0.193
0.414
0.255
0.338
0.269
0.362
0.399
0.326
0.199
0.194
0.306
0.249
0.359
0.196
0.549
0.238
0.639

Result

U
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

1.00
2.00
2.00
1.00
2.00
3.00
2.00
2.00
2.00
2.00
1.00
1.00
2.00
2.00
2.00
2.00
1.00
2.00
2.00
4.00
1.00
2.00
1.00
1.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
1.00
1.00
2.00
1.00
2.00
1.00
3.00
1.00
5.00

PQL Flag
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

71-43-2
108-86-1
74-97-5
75-27-4
75-25-2
74-83-9
1634-04-4
104-51-8
135-98-8
98-06-6
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
95-49-8
106-43-4
99-87-6
124-48-1
96-12-8
74-95-3
95-50-1
541-73-1
106-46-7
75-71-8
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5
142-28-9
594-20-7
563-58-6
10061-01-5
10061-02-6
100-41-4
87-68-3
98-82-8
75-09-2

MDL

U
U
U
U
U
U

20.6
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

702390Seq Number:

Sample Depth:
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Certificate of Analytical Results 287704

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.007Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-08-07 15:45 Date Collected: 287704-006Lab Sample Id:
WATERMatrix: MW - 104 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-15-07 18:30 Date Analyzed: JLAAnalyst:

SW5030BPrep Method: 

Aug-15-07 17:02 Date Prep: JLATech: 

Naphthalene  
n-Propylbenzene  
Styrene  
1,1,1,2-Tetrachloroethane  
1,1,2,2-Tetrachloroethane  
Tetrachloroethylene  
Toluene  
1,2,3-Trichlorobenzene  
1,2,4-Trichlorobenzene  
1,1,1-Trichloroethane  
1,1,2-Trichloroethane  
Trichloroethylene  
Trichlorofluoromethane  
1,2,3-Trichloropropane  
1,2,4-Trimethylbenzene  
1,3,5-Trimethylbenzene  
o-Xylene  
m,p-Xylene  
Vinyl Chloride  

Parameter

1.00
1.00

0.196
0.243
0.233
0.508
0.247

1.23
1.09

0.232
0.288
0.305
0.301
0.359
0.823
0.434
0.298
0.398
0.414

Result

I
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

4.00
4.00
1.00
1.00
1.00
3.00
1.00
5.00
5.00
1.00
2.00
2.00
2.00
2.00
4.00
2.00
2.00
2.00
1.00

PQL Flag
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

91-20-3
103-65-1
100-42-5
630-20-6
79-34-5
127-18-4
108-88-3
87-61-6
120-82-1
71-55-6
79-00-5
79-01-6
75-69-4
96-18-4
95-63-6
108-67-8
95-47-6
179601-23-1
75-01-4

MDL

2.90
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

702390Seq Number:

Sample Depth:

Page 20 of 54



Certificate of Analytical Results 287704

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.007Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-09-07 05:50 Date Collected: 287704-007Lab Sample Id:
WATERMatrix: MW - 117 Sample Id:

TPH by Texas1005  Analytical Method:

Aug-22-07 11:34 Date Analyzed: FKHAnalyst:

TX1005PPrep Method: 

Aug-21-07 17:27 Date Prep: FKHTech: 

C6-C12 Gasoline Range Hydrocarbons  
C12-C28 Diesel Range Hydrocarbons  
C28-C35 Oil Range Hydrocarbons  
Total TPH 1005  

Parameter

0.940
1.35
1.42

0.001

Result

U
U
U
U

4.75
4.75
4.75

PQL Flag
mg/L
mg/L
mg/L
mg/L

Units

1
1
1
1

DilCas Number

PHC612
PHCG1228
PHCG2835
PHC635

MDL

U
U
U
U

702839Seq Number:

Sample Depth:
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Certificate of Analytical Results 287704

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.007Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-09-07 05:50 Date Collected: 287704-007Lab Sample Id:
WATERMatrix: MW - 117 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-15-07 18:51 Date Analyzed: JLAAnalyst:

SW5030BPrep Method: 

Aug-15-07 17:04 Date Prep: JLATech: 

Benzene  
Bromobenzene  
Bromochloromethane  
Bromodichloromethane  
Bromoform  
Methyl bromide  
MTBE  
n-Butylbenzene  
Sec-Butylbenzene  
tert-Butylbenzene  
Carbon Tetrachloride  
Chlorobenzene  
Chloroethane  
Chloroform  
Methyl Chloride  
2-Chlorotoluene  
4-Chlorotoluene  
p-Cymene (p-Isopropyltoluene)  
Dibromochloromethane  
1,2-Dibromo-3-Chloropropane  
Methylene bromide  
1,2-Dichlorobenzene  
1,3-Dichlorobenzene  
1,4-Dichlorobenzene  
Dichlorodifluoromethane  
1,1-Dichloroethane  
1,2-Dichloroethane  
1,1-Dichloroethene  
cis-1,2-Dichloroethylene  
trans-1,2-dichloroethylene  
1,2-Dichloropropane  
1,3-Dichloropropane  
2,2-Dichloropropane  
1,1-Dichloropropene  
cis-1,3-Dichloropropene  
trans-1,3-dichloropropene  
Ethylbenzene  
Hexachlorobutadiene  
isopropylbenzene  
Methylene Chloride  

Parameter

0.211
0.381
0.382
0.191
0.418
0.610
0.261
0.452
0.327
0.339
0.213
0.245
0.340
0.263
0.250
0.296
0.223
0.353
0.256
0.859
0.238
0.298
0.235
0.193
0.414
0.255
0.338
0.269
0.362
0.399
0.326
0.199
0.194
0.306
0.249
0.359
0.196
0.549
0.238
0.639

Result

U
U
U
U
U
U
U
U
U
U
U
U
U
I
U
U
U
I
I
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

1.00
2.00
2.00
1.00
2.00
3.00
2.00
2.00
2.00
2.00
1.00
1.00
2.00
2.00
2.00
2.00
1.00
2.00
2.00
4.00
1.00
2.00
1.00
1.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
1.00
1.00
2.00
1.00
2.00
1.00
3.00
1.00
5.00

PQL Flag
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

71-43-2
108-86-1
74-97-5
75-27-4
75-25-2
74-83-9
1634-04-4
104-51-8
135-98-8
98-06-6
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
95-49-8
106-43-4
99-87-6
124-48-1
96-12-8
74-95-3
95-50-1
541-73-1
106-46-7
75-71-8
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5
142-28-9
594-20-7
563-58-6
10061-01-5
10061-02-6
100-41-4
87-68-3
98-82-8
75-09-2

MDL

U
U
U
U
U
U
U
U
U
U
U
U
U

0.900
U
U
U

0.540
1.11

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

702390Seq Number:

Sample Depth:
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Certificate of Analytical Results 287704

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.007Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-09-07 05:50 Date Collected: 287704-007Lab Sample Id:
WATERMatrix: MW - 117 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-15-07 18:51 Date Analyzed: JLAAnalyst:

SW5030BPrep Method: 

Aug-15-07 17:04 Date Prep: JLATech: 

Naphthalene  
n-Propylbenzene  
Styrene  
1,1,1,2-Tetrachloroethane  
1,1,2,2-Tetrachloroethane  
Tetrachloroethylene  
Toluene  
1,2,3-Trichlorobenzene  
1,2,4-Trichlorobenzene  
1,1,1-Trichloroethane  
1,1,2-Trichloroethane  
Trichloroethylene  
Trichlorofluoromethane  
1,2,3-Trichloropropane  
1,2,4-Trimethylbenzene  
1,3,5-Trimethylbenzene  
o-Xylene  
m,p-Xylene  
Vinyl Chloride  

Parameter

1.00
1.00

0.196
0.243
0.233
0.508
0.247

1.23
1.09

0.232
0.288
0.305
0.301
0.359
0.823
0.434
0.298
0.398
0.414

Result

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

4.00
4.00
1.00
1.00
1.00
3.00
1.00
5.00
5.00
1.00
2.00
2.00
2.00
2.00
4.00
2.00
2.00
2.00
1.00

PQL Flag
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

91-20-3
103-65-1
100-42-5
630-20-6
79-34-5
127-18-4
108-88-3
87-61-6
120-82-1
71-55-6
79-00-5
79-01-6
75-69-4
96-18-4
95-63-6
108-67-8
95-47-6
179601-23-1
75-01-4

MDL

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

702390Seq Number:

Sample Depth:
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Certificate of Analytical Results 287704

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.007Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-09-07 06:45 Date Collected: 287704-008Lab Sample Id:
WATERMatrix: MW - 22 Sample Id:

TPH by Texas1005  Analytical Method:

Aug-22-07 12:08 Date Analyzed: FKHAnalyst:

TX1005PPrep Method: 

Aug-21-07 17:30 Date Prep: FKHTech: 

C6-C12 Gasoline Range Hydrocarbons  
C12-C28 Diesel Range Hydrocarbons  
C28-C35 Oil Range Hydrocarbons  
Total TPH 1005  

Parameter

0.938
1.34
1.42

0.001

Result

U
U
U
U

4.73
4.73
4.73

PQL Flag
mg/L
mg/L
mg/L
mg/L

Units

1
1
1
1

DilCas Number

PHC612
PHCG1228
PHCG2835
PHC635

MDL

U
U
U
U

702839Seq Number:

Sample Depth:
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Certificate of Analytical Results 287704

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.007Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-09-07 06:45 Date Collected: 287704-008Lab Sample Id:
WATERMatrix: MW - 22 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-15-07 19:13 Date Analyzed: JLAAnalyst:

SW5030BPrep Method: 

Aug-15-07 17:08 Date Prep: JLATech: 

Benzene  
Bromobenzene  
Bromochloromethane  
Bromodichloromethane  
Bromoform  
Methyl bromide  
MTBE  
n-Butylbenzene  
Sec-Butylbenzene  
tert-Butylbenzene  
Carbon Tetrachloride  
Chlorobenzene  
Chloroethane  
Chloroform  
Methyl Chloride  
2-Chlorotoluene  
4-Chlorotoluene  
p-Cymene (p-Isopropyltoluene)  
Dibromochloromethane  
1,2-Dibromo-3-Chloropropane  
Methylene bromide  
1,2-Dichlorobenzene  
1,3-Dichlorobenzene  
1,4-Dichlorobenzene  
Dichlorodifluoromethane  
1,1-Dichloroethane  
1,2-Dichloroethane  
1,1-Dichloroethene  
cis-1,2-Dichloroethylene  
trans-1,2-dichloroethylene  
1,2-Dichloropropane  
1,3-Dichloropropane  
2,2-Dichloropropane  
1,1-Dichloropropene  
cis-1,3-Dichloropropene  
trans-1,3-dichloropropene  
Ethylbenzene  
Hexachlorobutadiene  
isopropylbenzene  
Methylene Chloride  

Parameter

0.211
0.381
0.382
0.191
0.418
0.610
0.261
0.452
0.327
0.339
0.213
0.245
0.340
0.263
0.250
0.296
0.223
0.353
0.256
0.859
0.238
0.298
0.235
0.193
0.414
0.255
0.338
0.269
0.362
0.399
0.326
0.199
0.194
0.306
0.249
0.359
0.196
0.549
0.238
0.639

Result

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

1.00
2.00
2.00
1.00
2.00
3.00
2.00
2.00
2.00
2.00
1.00
1.00
2.00
2.00
2.00
2.00
1.00
2.00
2.00
4.00
1.00
2.00
1.00
1.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
1.00
1.00
2.00
1.00
2.00
1.00
3.00
1.00
5.00

PQL Flag
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

71-43-2
108-86-1
74-97-5
75-27-4
75-25-2
74-83-9
1634-04-4
104-51-8
135-98-8
98-06-6
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
95-49-8
106-43-4
99-87-6
124-48-1
96-12-8
74-95-3
95-50-1
541-73-1
106-46-7
75-71-8
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5
142-28-9
594-20-7
563-58-6
10061-01-5
10061-02-6
100-41-4
87-68-3
98-82-8
75-09-2

MDL

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

702390Seq Number:

Sample Depth:
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Certificate of Analytical Results 287704

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.007Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-09-07 06:45 Date Collected: 287704-008Lab Sample Id:
WATERMatrix: MW - 22 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-15-07 19:13 Date Analyzed: JLAAnalyst:

SW5030BPrep Method: 

Aug-15-07 17:08 Date Prep: JLATech: 

Naphthalene  
n-Propylbenzene  
Styrene  
1,1,1,2-Tetrachloroethane  
1,1,2,2-Tetrachloroethane  
Tetrachloroethylene  
Toluene  
1,2,3-Trichlorobenzene  
1,2,4-Trichlorobenzene  
1,1,1-Trichloroethane  
1,1,2-Trichloroethane  
Trichloroethylene  
Trichlorofluoromethane  
1,2,3-Trichloropropane  
1,2,4-Trimethylbenzene  
1,3,5-Trimethylbenzene  
o-Xylene  
m,p-Xylene  
Vinyl Chloride  

Parameter

1.00
1.00

0.196
0.243
0.233
0.508
0.247

1.23
1.09

0.232
0.288
0.305
0.301
0.359
0.823
0.434
0.298
0.398
0.414

Result

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

4.00
4.00
1.00
1.00
1.00
3.00
1.00
5.00
5.00
1.00
2.00
2.00
2.00
2.00
4.00
2.00
2.00
2.00
1.00

PQL Flag
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

91-20-3
103-65-1
100-42-5
630-20-6
79-34-5
127-18-4
108-88-3
87-61-6
120-82-1
71-55-6
79-00-5
79-01-6
75-69-4
96-18-4
95-63-6
108-67-8
95-47-6
179601-23-1
75-01-4

MDL

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

702390Seq Number:

Sample Depth:
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Certificate of Analytical Results 287704

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.007Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-09-07 07:20 Date Collected: 287704-009Lab Sample Id:
WATERMatrix: MW - 51 Sample Id:

TPH by Texas1005  Analytical Method:

Aug-22-07 18:46 Date Analyzed: FKHAnalyst:

TX1005PPrep Method: 

Aug-21-07 17:33 Date Prep: FKHTech: 

C6-C12 Gasoline Range Hydrocarbons  
C12-C28 Diesel Range Hydrocarbons  
C28-C35 Oil Range Hydrocarbons  
Total TPH 1005  

Parameter

0.914
1.31
1.39

0.001

Result

U
U
U
U

4.62
4.62
4.62

PQL Flag
mg/L
mg/L
mg/L
mg/L

Units

1
1
1
1

DilCas Number

PHC612
PHCG1228
PHCG2835
PHC635

MDL

U
U
U
U

702839Seq Number:

Sample Depth:

Page 27 of 54



Certificate of Analytical Results 287704

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.007Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-09-07 07:20 Date Collected: 287704-009Lab Sample Id:
WATERMatrix: MW - 51 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-15-07 19:35 Date Analyzed: JLAAnalyst:

SW5030BPrep Method: 

Aug-15-07 17:10 Date Prep: JLATech: 

Benzene  
Bromobenzene  
Bromochloromethane  
Bromodichloromethane  
Bromoform  
Methyl bromide  
MTBE  
n-Butylbenzene  
Sec-Butylbenzene  
tert-Butylbenzene  
Carbon Tetrachloride  
Chlorobenzene  
Chloroethane  
Chloroform  
Methyl Chloride  
2-Chlorotoluene  
4-Chlorotoluene  
p-Cymene (p-Isopropyltoluene)  
Dibromochloromethane  
1,2-Dibromo-3-Chloropropane  
Methylene bromide  
1,2-Dichlorobenzene  
1,3-Dichlorobenzene  
1,4-Dichlorobenzene  
Dichlorodifluoromethane  
1,1-Dichloroethane  
1,2-Dichloroethane  
1,1-Dichloroethene  
cis-1,2-Dichloroethylene  
trans-1,2-dichloroethylene  
1,2-Dichloropropane  
1,3-Dichloropropane  
2,2-Dichloropropane  
1,1-Dichloropropene  
cis-1,3-Dichloropropene  
trans-1,3-dichloropropene  
Ethylbenzene  
Hexachlorobutadiene  
isopropylbenzene  
Methylene Chloride  

Parameter

0.211
0.381
0.382
0.191
0.418
0.610
0.261
0.452
0.327
0.339
0.213
0.245
0.340
0.263
0.250
0.296
0.223
0.353
0.256
0.859
0.238
0.298
0.235
0.193
0.414
0.255
0.338
0.269
0.362
0.399
0.326
0.199
0.194
0.306
0.249
0.359
0.196
0.549
0.238
0.639

Result

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

1.00
2.00
2.00
1.00
2.00
3.00
2.00
2.00
2.00
2.00
1.00
1.00
2.00
2.00
2.00
2.00
1.00
2.00
2.00
4.00
1.00
2.00
1.00
1.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
1.00
1.00
2.00
1.00
2.00
1.00
3.00
1.00
5.00

PQL Flag
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

71-43-2
108-86-1
74-97-5
75-27-4
75-25-2
74-83-9
1634-04-4
104-51-8
135-98-8
98-06-6
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
95-49-8
106-43-4
99-87-6
124-48-1
96-12-8
74-95-3
95-50-1
541-73-1
106-46-7
75-71-8
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5
142-28-9
594-20-7
563-58-6
10061-01-5
10061-02-6
100-41-4
87-68-3
98-82-8
75-09-2

MDL

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

702390Seq Number:

Sample Depth:
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Certificate of Analytical Results 287704

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.007Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-09-07 07:20 Date Collected: 287704-009Lab Sample Id:
WATERMatrix: MW - 51 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-15-07 19:35 Date Analyzed: JLAAnalyst:

SW5030BPrep Method: 

Aug-15-07 17:10 Date Prep: JLATech: 

Naphthalene  
n-Propylbenzene  
Styrene  
1,1,1,2-Tetrachloroethane  
1,1,2,2-Tetrachloroethane  
Tetrachloroethylene  
Toluene  
1,2,3-Trichlorobenzene  
1,2,4-Trichlorobenzene  
1,1,1-Trichloroethane  
1,1,2-Trichloroethane  
Trichloroethylene  
Trichlorofluoromethane  
1,2,3-Trichloropropane  
1,2,4-Trimethylbenzene  
1,3,5-Trimethylbenzene  
o-Xylene  
m,p-Xylene  
Vinyl Chloride  

Parameter

1.00
1.00

0.196
0.243
0.233
0.508
0.247

1.23
1.09

0.232
0.288
0.305
0.301
0.359
0.823
0.434
0.298
0.398
0.414

Result

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

4.00
4.00
1.00
1.00
1.00
3.00
1.00
5.00
5.00
1.00
2.00
2.00
2.00
2.00
4.00
2.00
2.00
2.00
1.00

PQL Flag
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

91-20-3
103-65-1
100-42-5
630-20-6
79-34-5
127-18-4
108-88-3
87-61-6
120-82-1
71-55-6
79-00-5
79-01-6
75-69-4
96-18-4
95-63-6
108-67-8
95-47-6
179601-23-1
75-01-4

MDL

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

702390Seq Number:

Sample Depth:
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Certificate of Analytical Results 287704

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.007Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-09-07 07:40 Date Collected: 287704-010Lab Sample Id:
WATERMatrix: MW - 20 Sample Id:

TPH by Texas1005  Analytical Method:

Aug-22-07 13:17 Date Analyzed: FKHAnalyst:

TX1005PPrep Method: 

Aug-21-07 17:36 Date Prep: FKHTech: 

C6-C12 Gasoline Range Hydrocarbons  
C12-C28 Diesel Range Hydrocarbons  
C28-C35 Oil Range Hydrocarbons  
Total TPH 1005  

Parameter

0.947
1.36
1.43

0.001

Result

U
U
U
U

4.78
4.78
4.78

PQL Flag
mg/L
mg/L
mg/L
mg/L

Units

1
1
1
1

DilCas Number

PHC612
PHCG1228
PHCG2835
PHC635

MDL

U
U
U
U

702839Seq Number:

Sample Depth:
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Certificate of Analytical Results 287704

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.007Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-09-07 07:40 Date Collected: 287704-010Lab Sample Id:
WATERMatrix: MW - 20 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-15-07 19:57 Date Analyzed: JLAAnalyst:

SW5030BPrep Method: 

Aug-15-07 17:12 Date Prep: JLATech: 

Benzene  
Bromobenzene  
Bromochloromethane  
Bromodichloromethane  
Bromoform  
Methyl bromide  
MTBE  
n-Butylbenzene  
Sec-Butylbenzene  
tert-Butylbenzene  
Carbon Tetrachloride  
Chlorobenzene  
Chloroethane  
Chloroform  
Methyl Chloride  
2-Chlorotoluene  
4-Chlorotoluene  
p-Cymene (p-Isopropyltoluene)  
Dibromochloromethane  
1,2-Dibromo-3-Chloropropane  
Methylene bromide  
1,2-Dichlorobenzene  
1,3-Dichlorobenzene  
1,4-Dichlorobenzene  
Dichlorodifluoromethane  
1,1-Dichloroethane  
1,2-Dichloroethane  
1,1-Dichloroethene  
cis-1,2-Dichloroethylene  
trans-1,2-dichloroethylene  
1,2-Dichloropropane  
1,3-Dichloropropane  
2,2-Dichloropropane  
1,1-Dichloropropene  
cis-1,3-Dichloropropene  
trans-1,3-dichloropropene  
Ethylbenzene  
Hexachlorobutadiene  
isopropylbenzene  
Methylene Chloride  

Parameter

0.211
0.381
0.382
0.191
0.418
0.610
0.261
0.452
0.327
0.339
0.213
0.245
0.340
0.263
0.250
0.296
0.223
0.353
0.256
0.859
0.238
0.298
0.235
0.193
0.414
0.255
0.338
0.269
0.362
0.399
0.326
0.199
0.194
0.306
0.249
0.359
0.196
0.549
0.238
0.639

Result

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

1.00
2.00
2.00
1.00
2.00
3.00
2.00
2.00
2.00
2.00
1.00
1.00
2.00
2.00
2.00
2.00
1.00
2.00
2.00
4.00
1.00
2.00
1.00
1.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
1.00
1.00
2.00
1.00
2.00
1.00
3.00
1.00
5.00

PQL Flag
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

71-43-2
108-86-1
74-97-5
75-27-4
75-25-2
74-83-9
1634-04-4
104-51-8
135-98-8
98-06-6
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
95-49-8
106-43-4
99-87-6
124-48-1
96-12-8
74-95-3
95-50-1
541-73-1
106-46-7
75-71-8
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5
142-28-9
594-20-7
563-58-6
10061-01-5
10061-02-6
100-41-4
87-68-3
98-82-8
75-09-2

MDL

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

702390Seq Number:

Sample Depth:
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Certificate of Analytical Results 287704

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.007Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-09-07 07:40 Date Collected: 287704-010Lab Sample Id:
WATERMatrix: MW - 20 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-15-07 19:57 Date Analyzed: JLAAnalyst:

SW5030BPrep Method: 

Aug-15-07 17:12 Date Prep: JLATech: 

Naphthalene  
n-Propylbenzene  
Styrene  
1,1,1,2-Tetrachloroethane  
1,1,2,2-Tetrachloroethane  
Tetrachloroethylene  
Toluene  
1,2,3-Trichlorobenzene  
1,2,4-Trichlorobenzene  
1,1,1-Trichloroethane  
1,1,2-Trichloroethane  
Trichloroethylene  
Trichlorofluoromethane  
1,2,3-Trichloropropane  
1,2,4-Trimethylbenzene  
1,3,5-Trimethylbenzene  
o-Xylene  
m,p-Xylene  
Vinyl Chloride  

Parameter

1.00
1.00

0.196
0.243
0.233
0.508
0.247

1.23
1.09

0.232
0.288
0.305
0.301
0.359
0.823
0.434
0.298
0.398
0.414

Result

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

4.00
4.00
1.00
1.00
1.00
3.00
1.00
5.00
5.00
1.00
2.00
2.00
2.00
2.00
4.00
2.00
2.00
2.00
1.00

PQL Flag
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

91-20-3
103-65-1
100-42-5
630-20-6
79-34-5
127-18-4
108-88-3
87-61-6
120-82-1
71-55-6
79-00-5
79-01-6
75-69-4
96-18-4
95-63-6
108-67-8
95-47-6
179601-23-1
75-01-4

MDL

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

702390Seq Number:

Sample Depth:
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Certificate of Analytical Results 287704

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.007Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-09-07 08:20 Date Collected: 287704-011Lab Sample Id:
WATERMatrix: MW - 30 Sample Id:

TPH by Texas1005  Analytical Method:

Aug-22-07 13:51 Date Analyzed: FKHAnalyst:

TX1005PPrep Method: 

Aug-21-07 17:39 Date Prep: FKHTech: 

C6-C12 Gasoline Range Hydrocarbons  
C12-C28 Diesel Range Hydrocarbons  
C28-C35 Oil Range Hydrocarbons  
Total TPH 1005  

Parameter

0.938
1.34
1.42

0.001

Result

U
I
U

4.73
4.73
4.73

PQL Flag
mg/L
mg/L
mg/L
mg/L

Units

1
1
1
1

DilCas Number

PHC612
PHCG1228
PHCG2835
PHC635

MDL

U
1.87

U
1.87

702839Seq Number:

Sample Depth:
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Certificate of Analytical Results 287704

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.007Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-09-07 08:20 Date Collected: 287704-011Lab Sample Id:
WATERMatrix: MW - 30 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-15-07 20:18 Date Analyzed: JLAAnalyst:

SW5030BPrep Method: 

Aug-15-07 17:14 Date Prep: JLATech: 

Benzene  
Bromobenzene  
Bromochloromethane  
Bromodichloromethane  
Bromoform  
Methyl bromide  
MTBE  
n-Butylbenzene  
Sec-Butylbenzene  
tert-Butylbenzene  
Carbon Tetrachloride  
Chlorobenzene  
Chloroethane  
Chloroform  
Methyl Chloride  
2-Chlorotoluene  
4-Chlorotoluene  
p-Cymene (p-Isopropyltoluene)  
Dibromochloromethane  
1,2-Dibromo-3-Chloropropane  
Methylene bromide  
1,2-Dichlorobenzene  
1,3-Dichlorobenzene  
1,4-Dichlorobenzene  
Dichlorodifluoromethane  
1,1-Dichloroethane  
1,2-Dichloroethane  
1,1-Dichloroethene  
cis-1,2-Dichloroethylene  
trans-1,2-dichloroethylene  
1,2-Dichloropropane  
1,3-Dichloropropane  
2,2-Dichloropropane  
1,1-Dichloropropene  
cis-1,3-Dichloropropene  
trans-1,3-dichloropropene  
Ethylbenzene  
Hexachlorobutadiene  
isopropylbenzene  
Methylene Chloride  

Parameter

0.211
0.381
0.382
0.191
0.418
0.610
0.261
0.452
0.327
0.339
0.213
0.245
0.340
0.263
0.250
0.296
0.223
0.353
0.256
0.859
0.238
0.298
0.235
0.193
0.414
0.255
0.338
0.269
0.362
0.399
0.326
0.199
0.194
0.306
0.249
0.359
0.196
0.549
0.238
0.639

Result

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

1.00
2.00
2.00
1.00
2.00
3.00
2.00
2.00
2.00
2.00
1.00
1.00
2.00
2.00
2.00
2.00
1.00
2.00
2.00
4.00
1.00
2.00
1.00
1.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
1.00
1.00
2.00
1.00
2.00
1.00
3.00
1.00
5.00

PQL Flag
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

71-43-2
108-86-1
74-97-5
75-27-4
75-25-2
74-83-9
1634-04-4
104-51-8
135-98-8
98-06-6
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
95-49-8
106-43-4
99-87-6
124-48-1
96-12-8
74-95-3
95-50-1
541-73-1
106-46-7
75-71-8
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5
142-28-9
594-20-7
563-58-6
10061-01-5
10061-02-6
100-41-4
87-68-3
98-82-8
75-09-2

MDL

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

702390Seq Number:

Sample Depth:
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Certificate of Analytical Results 287704

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.007Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-09-07 08:20 Date Collected: 287704-011Lab Sample Id:
WATERMatrix: MW - 30 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-15-07 20:18 Date Analyzed: JLAAnalyst:

SW5030BPrep Method: 

Aug-15-07 17:14 Date Prep: JLATech: 

Naphthalene  
n-Propylbenzene  
Styrene  
1,1,1,2-Tetrachloroethane  
1,1,2,2-Tetrachloroethane  
Tetrachloroethylene  
Toluene  
1,2,3-Trichlorobenzene  
1,2,4-Trichlorobenzene  
1,1,1-Trichloroethane  
1,1,2-Trichloroethane  
Trichloroethylene  
Trichlorofluoromethane  
1,2,3-Trichloropropane  
1,2,4-Trimethylbenzene  
1,3,5-Trimethylbenzene  
o-Xylene  
m,p-Xylene  
Vinyl Chloride  

Parameter

1.00
1.00

0.196
0.243
0.233
0.508
0.247

1.23
1.09

0.232
0.288
0.305
0.301
0.359
0.823
0.434
0.298
0.398
0.414

Result

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

4.00
4.00
1.00
1.00
1.00
3.00
1.00
5.00
5.00
1.00
2.00
2.00
2.00
2.00
4.00
2.00
2.00
2.00
1.00

PQL Flag
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

91-20-3
103-65-1
100-42-5
630-20-6
79-34-5
127-18-4
108-88-3
87-61-6
120-82-1
71-55-6
79-00-5
79-01-6
75-69-4
96-18-4
95-63-6
108-67-8
95-47-6
179601-23-1
75-01-4

MDL

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

702390Seq Number:

Sample Depth:
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Certificate of Analytical Results 287704

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.007Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-09-07 09:00 Date Collected: 287704-012Lab Sample Id:
WATERMatrix: MW - 21 Sample Id:

TPH by Texas1005  Analytical Method:

Aug-22-07 19:18 Date Analyzed: FKHAnalyst:

TX1005PPrep Method: 

Aug-21-07 17:42 Date Prep: FKHTech: 

C6-C12 Gasoline Range Hydrocarbons  
C12-C28 Diesel Range Hydrocarbons  
C28-C35 Oil Range Hydrocarbons  
Total TPH 1005  

Parameter

0.962
1.38
1.46

0.001

Result

U
I
U

4.86
4.86
4.86

PQL Flag
mg/L
mg/L
mg/L
mg/L

Units

1
1
1
1

DilCas Number

PHC612
PHCG1228
PHCG2835
PHC635

MDL

U
1.78

U
1.78

702839Seq Number:

Sample Depth:
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Certificate of Analytical Results 287704

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.007Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-09-07 09:00 Date Collected: 287704-012Lab Sample Id:
WATERMatrix: MW - 21 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-15-07 20:41 Date Analyzed: JLAAnalyst:

SW5030BPrep Method: 

Aug-15-07 17:16 Date Prep: JLATech: 

Benzene  
Bromobenzene  
Bromochloromethane  
Bromodichloromethane  
Bromoform  
Methyl bromide  
MTBE  
n-Butylbenzene  
Sec-Butylbenzene  
tert-Butylbenzene  
Carbon Tetrachloride  
Chlorobenzene  
Chloroethane  
Chloroform  
Methyl Chloride  
2-Chlorotoluene  
4-Chlorotoluene  
p-Cymene (p-Isopropyltoluene)  
Dibromochloromethane  
1,2-Dibromo-3-Chloropropane  
Methylene bromide  
1,2-Dichlorobenzene  
1,3-Dichlorobenzene  
1,4-Dichlorobenzene  
Dichlorodifluoromethane  
1,1-Dichloroethane  
1,2-Dichloroethane  
1,1-Dichloroethene  
cis-1,2-Dichloroethylene  
trans-1,2-dichloroethylene  
1,2-Dichloropropane  
1,3-Dichloropropane  
2,2-Dichloropropane  
1,1-Dichloropropene  
cis-1,3-Dichloropropene  
trans-1,3-dichloropropene  
Ethylbenzene  
Hexachlorobutadiene  
isopropylbenzene  
Methylene Chloride  

Parameter

0.211
0.381
0.382
0.191
0.418
0.610
0.261
0.452
0.327
0.339
0.213
0.245
0.340
0.263
0.250
0.296
0.223
0.353
0.256
0.859
0.238
0.298
0.235
0.193
0.414
0.255
0.338
0.269
0.362
0.399
0.326
0.199
0.194
0.306
0.249
0.359
0.196
0.549
0.238
0.639

Result

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

1.00
2.00
2.00
1.00
2.00
3.00
2.00
2.00
2.00
2.00
1.00
1.00
2.00
2.00
2.00
2.00
1.00
2.00
2.00
4.00
1.00
2.00
1.00
1.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
1.00
1.00
2.00
1.00
2.00
1.00
3.00
1.00
5.00

PQL Flag
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

71-43-2
108-86-1
74-97-5
75-27-4
75-25-2
74-83-9
1634-04-4
104-51-8
135-98-8
98-06-6
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
95-49-8
106-43-4
99-87-6
124-48-1
96-12-8
74-95-3
95-50-1
541-73-1
106-46-7
75-71-8
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5
142-28-9
594-20-7
563-58-6
10061-01-5
10061-02-6
100-41-4
87-68-3
98-82-8
75-09-2

MDL

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

702390Seq Number:

Sample Depth:
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Certificate of Analytical Results 287704

Florida Standard List of Methods

Delta Environmental Consultants, Inc.,  Bethesda, MD
Nassau International Airport

1.007Version:

________________________________  

Project Manager
Steven Walton

Aug-10-07 13:00 Date Received:
% Moisture:

Aug-09-07 09:00 Date Collected: 287704-012Lab Sample Id:
WATERMatrix: MW - 21 Sample Id:

VOAs by SW-846 8260B  Analytical Method:

Aug-15-07 20:41 Date Analyzed: JLAAnalyst:

SW5030BPrep Method: 

Aug-15-07 17:16 Date Prep: JLATech: 

Naphthalene  
n-Propylbenzene  
Styrene  
1,1,1,2-Tetrachloroethane  
1,1,2,2-Tetrachloroethane  
Tetrachloroethylene  
Toluene  
1,2,3-Trichlorobenzene  
1,2,4-Trichlorobenzene  
1,1,1-Trichloroethane  
1,1,2-Trichloroethane  
Trichloroethylene  
Trichlorofluoromethane  
1,2,3-Trichloropropane  
1,2,4-Trimethylbenzene  
1,3,5-Trimethylbenzene  
o-Xylene  
m,p-Xylene  
Vinyl Chloride  

Parameter

1.00
1.00

0.196
0.243
0.233
0.508
0.247

1.23
1.09

0.232
0.288
0.305
0.301
0.359
0.823
0.434
0.298
0.398
0.414

Result

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

4.00
4.00
1.00
1.00
1.00
3.00
1.00
5.00
5.00
1.00
2.00
2.00
2.00
2.00
4.00
2.00
2.00
2.00
1.00

PQL Flag
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Units

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DilCas Number

91-20-3
103-65-1
100-42-5
630-20-6
79-34-5
127-18-4
108-88-3
87-61-6
120-82-1
71-55-6
79-00-5
79-01-6
75-69-4
96-18-4
95-63-6
108-67-8
95-47-6
179601-23-1
75-01-4

MDL

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

702390Seq Number:

Sample Depth:

Page 38 of 54



Houston - Dallas - San Antonio - Austin - Tampa - Miami - Latin America

11381 Meadowglen Lane Suite L Houston, Tx 77082-2647
11078 Morrison Rd., Suite D, Dallas, TX 75229             
5309 Wurzbach, Ste 104 San Antonio TX 78238                  
2505 N. Falkenburg Rd., Tampa, FL 33619
5757 NW 158th St, Miami Lakes, FL 33014

Phone                                    Fax
(281) 589-0692            (281) 589-0695
(972) 481-9999            (972) 481-9998
(210) 509-3334            (201) 509-3335
(813) 620-2000            (813) 620-2033
(305) 823-8500            (305) 823-8555

Recipient of the Prestigious Small Business Administration Award of Excellence in 1994.
Certified and approved by numerous States and Agencies.

A Small Business and Minority Status Company that delivers SERVICE and QUALITY

Flagging Criteria

                                                    FLORIDA flagging criteria

Data were reviewed by the
Department Supervisor and QA Director

A   Value reported is the mean (average) of two or more determinations. 

B   Results based upon colony counts outside the acceptable range.

J    Estimated value; value not accurate. All results with a "J" qualifier require comment. 
                 J1:  Surrogate Recoveries exceed established QA/QC Limits
                 J2:  No known QA/QC exists.
                 J3:  Reported value failed to meet established QA/QC limits or the sample matrix interfered with
                      the ability to make an accurate determination
                 J4:  The data is questionable due to improper laboratory or field protocols

Q   Sample held beyond the accepted holding time 

T   Value reported is less than the laboratory method detection limit. The value is reported for informational
      purposes, only and shall not be used in statistical analysis. 

U   Compound was analyzed for but not detected at the MDL Level.

V   Analyte was detected in both the sample and the associated method blank. 

Y   Laboratory analysis was from an unpreserved or improperly preserved sample. The data may not be
     accurate. 

I    The reported value is between the laboratory MDL and the laboratory PQL. 

*   Not analyzed due to interference.

R   Significant rain in the past 48 hours. 

!    Data deviates from historically established concentration ranges. 
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11381 Meadowglen Lane Suite L Houston, Tx 77082-2647
9701 Harry Hines Blvd, Dallas, TX 75220            
5332 Blackberry Drive, Suite 104, San Antonio, TX 78238                 
2505 N. Falkenburg Rd., Tampa, FL 33619
5757 NW 158th St, Miami Lakes, FL 33014

Phone                                    Fax
(281) 589-0692            (281) 589-0695
(972) 481-9999            (972) 481-9998
(210) 509-3334            (201) 509-3335
(813) 620-2000            (813) 620-2033
(305) 823-8500            (305) 823-8555

Recipient of the Prestigious Small Business Administration Award of Excellence in 1994.
Certified and approved by numerous States and Agencies.

A Small Business and Minority Status Company that delivers SERVICE and QUALITY

Flagging Criteria

X   In our quality control review of the data a QC deficiency was observed and flagged as noted.  MS/MSD
      recoveries were found to be outside of the laboratory control limits due to possible matrix /chemical
      interference, or a concentration of target analyte high enough to effect the recovery of the spike
      concentration. This condition could also effect the relative percent difference in the MS/MSD.

D   The sample(s) were diluted due to targets detected over the highest point of the calibration curve, or due to
      matrix interference. Dilution factors are included in the final results. The result is from a diluted sample.

F   RPD exceeded lab control limits.

L  The LCS data for this analytical batch was reported below the laboratory control limits for this analyte.
     The department supervisor and QA Director reviewed data. The samples were either reanalyzed or flagged
     as estimated concentrations. 

H  The LCS data for this analytical batch was reported above the laboratory control limits. Supporting QC
      Data were reviewed by the Department Supervisor and QA Director. Data were determined to be valid
      for reporting.

*   (Next to analyte name or method description) = Outside XENCO's scope of NELAC accreditation 
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Nassau International AirportProject Name:

Project ID:

Surrogate Recovery [D] = 100 * A / B
All results are based on MDL and validated for QC purposes.

Form 2 - Surrogate Recoveries

287704Work Order #:

** Surrogates outside limits; data and surrogates confirmed by reanalysis
*** Poor recoveries due to dilution

  

TPH by Texas1005

TPH by Texas1005

TPH by Texas1005

TPH by Texas1005

TPH by Texas1005

1-Chlorooctane

o-Terphenyl

1-Chlorooctane

o-Terphenyl

1-Chlorooctane

o-Terphenyl

1-Chlorooctane

o-Terphenyl

1-Chlorooctane

o-Terphenyl

7.40

4.00

6.75

3.31

7.60

3.72

7.58

4.25

7.17

3.63

9.05

4.53

9.45

4.72

9.51

4.76

9.41

4.71

9.43

4.72

True
Amount

[B]

True
Amount

[B]

True
Amount

[B]

True
Amount

[B]

True
Amount

[B]

Recovery
%R
[D]

Recovery
%R
[D]

Recovery
%R
[D]

Recovery
%R
[D]

Recovery
%R
[D]

70-135

70-135

70-135

70-135

70-135

70-135

70-135

70-135

70-135

70-135

Control
Limits
 %R

Control
Limits
 %R

Control
Limits
 %R

Control
Limits
 %R

Control
Limits
 %R

82

88

71

70

80

78

81

90

76

77

SURROGATE  RECOVERY STUDY

SURROGATE  RECOVERY STUDY

SURROGATE  RECOVERY STUDY

SURROGATE  RECOVERY STUDY

SURROGATE  RECOVERY STUDY

Matrix:

Matrix:

Matrix:

Matrix:

Matrix:

mg/L

mg/L

mg/L

mg/L

mg/L

Units:

Units:

Units:

Units:

Units:

Lab Batch #:

Lab Batch #:

Lab Batch #:

Lab Batch #:

Lab Batch #:

702839

702839

702839

702839

702839

Water

Water

Water

Water

Water

287704-001 / SMP

287704-002 / SMP

287704-003 / SMP

287704-004 / SMP

287704-005 / SMP

Sample:

Sample:

Sample:

Sample:

Sample:

1

1

1

1

1

Batch:

Batch:

Batch:

Batch:

Batch:

Amount
Found

[A]

Amount
Found

[A]

Amount
Found

[A]

Amount
Found

[A]

Amount
Found

[A]

Flags

Flags

Flags

Flags

Flags

Analytes 

Analytes 

Analytes 

Analytes 

Analytes 
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Nassau International AirportProject Name:

Project ID:

Surrogate Recovery [D] = 100 * A / B
All results are based on MDL and validated for QC purposes.

Form 2 - Surrogate Recoveries

287704Work Order #:

** Surrogates outside limits; data and surrogates confirmed by reanalysis
*** Poor recoveries due to dilution

  

TPH by Texas1005

TPH by Texas1005

TPH by Texas1005

TPH by Texas1005

TPH by Texas1005

1-Chlorooctane

o-Terphenyl

1-Chlorooctane

o-Terphenyl

1-Chlorooctane

o-Terphenyl

1-Chlorooctane

o-Terphenyl

1-Chlorooctane

o-Terphenyl

6.67

3.31

6.68

3.51

7.57

3.83

7.64

4.21

6.80

3.45

9.44

4.72

9.50

4.75

9.47

4.73

9.23

4.62

9.56

4.78

True
Amount

[B]

True
Amount

[B]

True
Amount

[B]

True
Amount

[B]

True
Amount

[B]

Recovery
%R
[D]

Recovery
%R
[D]

Recovery
%R
[D]

Recovery
%R
[D]

Recovery
%R
[D]

70-135

70-135

70-135

70-135

70-135

70-135

70-135

70-135

70-135

70-135

Control
Limits
 %R

Control
Limits
 %R

Control
Limits
 %R

Control
Limits
 %R

Control
Limits
 %R

71

70

70

74

80

81

83

91

71

72

SURROGATE  RECOVERY STUDY

SURROGATE  RECOVERY STUDY

SURROGATE  RECOVERY STUDY

SURROGATE  RECOVERY STUDY

SURROGATE  RECOVERY STUDY

Matrix:

Matrix:

Matrix:

Matrix:

Matrix:

mg/L

mg/L

mg/L

mg/L

mg/L

Units:

Units:

Units:

Units:

Units:

Lab Batch #:

Lab Batch #:

Lab Batch #:

Lab Batch #:

Lab Batch #:

702839

702839

702839

702839

702839

Water

Water

Water

Water

Water

287704-006 / SMP

287704-007 / SMP

287704-008 / SMP

287704-009 / SMP

287704-010 / SMP

Sample:

Sample:

Sample:

Sample:

Sample:

1

1

1

1

1

Batch:

Batch:

Batch:

Batch:

Batch:

Amount
Found

[A]

Amount
Found

[A]

Amount
Found

[A]

Amount
Found

[A]

Amount
Found

[A]

Flags

Flags

Flags

Flags

Flags

Analytes 

Analytes 

Analytes 

Analytes 

Analytes 
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Nassau International AirportProject Name:

Project ID:

Surrogate Recovery [D] = 100 * A / B
All results are based on MDL and validated for QC purposes.

Form 2 - Surrogate Recoveries

287704Work Order #:

** Surrogates outside limits; data and surrogates confirmed by reanalysis
*** Poor recoveries due to dilution

  

TPH by Texas1005

TPH by Texas1005

TPH by Texas1005

TPH by Texas1005

TPH by Texas1005

1-Chlorooctane

o-Terphenyl

1-Chlorooctane

o-Terphenyl

1-Chlorooctane

o-Terphenyl

1-Chlorooctane

o-Terphenyl

1-Chlorooctane

o-Terphenyl

6.70

3.47

7.89

4.02

7.33

3.68

7.72

4.27

11.6

4.91

9.47

4.73

9.72

4.86

10.0

5.00

10.0

5.00

10.0

5.00

True
Amount

[B]

True
Amount

[B]

True
Amount

[B]

True
Amount

[B]

True
Amount

[B]

Recovery
%R
[D]

Recovery
%R
[D]

Recovery
%R
[D]

Recovery
%R
[D]

Recovery
%R
[D]

70-135

70-135

70-135

70-135

70-135

70-135

70-135

70-135

70-135

70-135

Control
Limits
 %R

Control
Limits
 %R

Control
Limits
 %R

Control
Limits
 %R

Control
Limits
 %R

71

73

81

83

73

74

77

85

116

98

SURROGATE  RECOVERY STUDY

SURROGATE  RECOVERY STUDY

SURROGATE  RECOVERY STUDY

SURROGATE  RECOVERY STUDY

SURROGATE  RECOVERY STUDY

Matrix:

Matrix:

Matrix:

Matrix:

Matrix:

mg/L

mg/L

mg/L

mg/L

mg/L

Units:

Units:

Units:

Units:

Units:

Lab Batch #:

Lab Batch #:

Lab Batch #:

Lab Batch #:

Lab Batch #:

702839

702839

702839

702839

702839

Water

Water

Water

Water

Water

287704-011 / SMP

287704-012 / SMP

498574-1-BKS / BKS

498574-1-BLK / BLK

498574-1-BSD / BSD

Sample:

Sample:

Sample:

Sample:

Sample:

1

1

1

1

1

Batch:

Batch:

Batch:

Batch:

Batch:

Amount
Found

[A]

Amount
Found

[A]

Amount
Found

[A]

Amount
Found

[A]

Amount
Found

[A]

Flags

Flags

Flags

Flags

Flags

Analytes 

Analytes 

Analytes 

Analytes 

Analytes 
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Nassau International AirportProject Name:

Project ID:

Surrogate Recovery [D] = 100 * A / B
All results are based on MDL and validated for QC purposes.

Form 2 - Surrogate Recoveries

287704Work Order #:

** Surrogates outside limits; data and surrogates confirmed by reanalysis
*** Poor recoveries due to dilution

  

VOAs by SW-846 8260B

VOAs by SW-846 8260B

VOAs by SW-846 8260B

VOAs by SW-846 8260B

4-Bromofluorobenzene

Dibromofluoromethane

1,2-Dichloroethane-D4

Toluene-D8

4-Bromofluorobenzene

Dibromofluoromethane

1,2-Dichloroethane-D4

Toluene-D8

4-Bromofluorobenzene

Dibromofluoromethane

1,2-Dichloroethane-D4

Toluene-D8

4-Bromofluorobenzene

Dibromofluoromethane

1,2-Dichloroethane-D4

Toluene-D8

49.41

49.59

47.41

47.60

48.42

49.37

49.34

47.66

50.24

53.39

49.42

48.00

46.62

50.89

48.08

47.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

True
Amount

[B]

True
Amount

[B]

True
Amount

[B]

True
Amount

[B]

Recovery
%R
[D]

Recovery
%R
[D]

Recovery
%R
[D]

Recovery
%R
[D]

86-115

86-118

80-120

88-110

86-115

86-118

80-120

88-110

86-115

86-118

80-120

88-110

86-115

86-118

80-120

88-110

Control
Limits
 %R

Control
Limits
 %R

Control
Limits
 %R

Control
Limits
 %R

99

99

95

95

97

99

99

95

100

107

99

96

93

102

96

94

SURROGATE  RECOVERY STUDY

SURROGATE  RECOVERY STUDY

SURROGATE  RECOVERY STUDY

SURROGATE  RECOVERY STUDY

Matrix:

Matrix:

Matrix:

Matrix:

ug/L

ug/L

ug/L

ug/L

Units:

Units:

Units:

Units:

Lab Batch #:

Lab Batch #:

Lab Batch #:

Lab Batch #:

702390

702390

702390

702390

Water

Water

Water

Water

287704-001 / SMP

287704-001 S / MS

287704-001 SD / MSD

287704-002 / SMP

Sample:

Sample:

Sample:

Sample:

1

1

1

1

Batch:

Batch:

Batch:

Batch:

Amount
Found

[A]

Amount
Found

[A]

Amount
Found

[A]

Amount
Found

[A]

Flags

Flags

Flags

Flags

Analytes 

Analytes 

Analytes 

Analytes 
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Nassau International AirportProject Name:

Project ID:

Surrogate Recovery [D] = 100 * A / B
All results are based on MDL and validated for QC purposes.

Form 2 - Surrogate Recoveries

287704Work Order #:

** Surrogates outside limits; data and surrogates confirmed by reanalysis
*** Poor recoveries due to dilution

  

VOAs by SW-846 8260B

VOAs by SW-846 8260B

VOAs by SW-846 8260B

VOAs by SW-846 8260B

4-Bromofluorobenzene

Dibromofluoromethane

1,2-Dichloroethane-D4

Toluene-D8

4-Bromofluorobenzene

Dibromofluoromethane

1,2-Dichloroethane-D4

Toluene-D8

4-Bromofluorobenzene

Dibromofluoromethane

1,2-Dichloroethane-D4

Toluene-D8

4-Bromofluorobenzene

Dibromofluoromethane

1,2-Dichloroethane-D4

Toluene-D8

48.14

51.07

46.25

46.02

47.16

50.98

51.28

46.58

52.02

50.00

47.80

46.38

47.60

50.63

52.36

47.71

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

True
Amount

[B]

True
Amount

[B]

True
Amount

[B]

True
Amount

[B]

Recovery
%R
[D]

Recovery
%R
[D]

Recovery
%R
[D]

Recovery
%R
[D]

86-115

86-118

80-120

88-110

86-115

86-118

80-120

88-110

86-115

86-118

80-120

88-110

86-115

86-118

80-120

88-110

Control
Limits
 %R

Control
Limits
 %R

Control
Limits
 %R

Control
Limits
 %R

96

102

93

92

94

102

103

93

104

100

96

93

95

101

105

95

SURROGATE  RECOVERY STUDY

SURROGATE  RECOVERY STUDY

SURROGATE  RECOVERY STUDY

SURROGATE  RECOVERY STUDY

Matrix:

Matrix:

Matrix:

Matrix:

ug/L

ug/L

ug/L

ug/L

Units:

Units:

Units:

Units:

Lab Batch #:

Lab Batch #:

Lab Batch #:

Lab Batch #:

702390

702390

702390

702390

Water

Water

Water

Water

287704-003 / SMP

287704-004 / SMP

287704-005 / SMP

287704-006 / SMP

Sample:

Sample:

Sample:

Sample:

1

1

1

1

Batch:

Batch:

Batch:

Batch:

Amount
Found

[A]

Amount
Found

[A]

Amount
Found

[A]

Amount
Found

[A]

Flags

Flags

Flags

Flags

Analytes 

Analytes 

Analytes 

Analytes 
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Nassau International AirportProject Name:

Project ID:

Surrogate Recovery [D] = 100 * A / B
All results are based on MDL and validated for QC purposes.

Form 2 - Surrogate Recoveries

287704Work Order #:

** Surrogates outside limits; data and surrogates confirmed by reanalysis
*** Poor recoveries due to dilution

  

VOAs by SW-846 8260B

VOAs by SW-846 8260B

VOAs by SW-846 8260B

VOAs by SW-846 8260B

4-Bromofluorobenzene

Dibromofluoromethane

1,2-Dichloroethane-D4

Toluene-D8

4-Bromofluorobenzene

Dibromofluoromethane

1,2-Dichloroethane-D4

Toluene-D8

4-Bromofluorobenzene

Dibromofluoromethane

1,2-Dichloroethane-D4

Toluene-D8

4-Bromofluorobenzene

Dibromofluoromethane

1,2-Dichloroethane-D4

Toluene-D8

48.91

49.48

50.85

48.76

48.31

49.01

50.02

49.17

49.46

48.16

48.80

47.80

49.18

48.37

49.29

48.62

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

True
Amount

[B]

True
Amount

[B]

True
Amount

[B]

True
Amount

[B]

Recovery
%R
[D]

Recovery
%R
[D]

Recovery
%R
[D]

Recovery
%R
[D]

86-115

86-118

80-120

88-110

86-115

86-118

80-120

88-110

86-115

86-118

80-120

88-110

86-115

86-118

80-120

88-110

Control
Limits
 %R

Control
Limits
 %R

Control
Limits
 %R

Control
Limits
 %R

98

99

102

98

97

98

100

98

99

96

98

96

98

97

99

97

SURROGATE  RECOVERY STUDY

SURROGATE  RECOVERY STUDY

SURROGATE  RECOVERY STUDY

SURROGATE  RECOVERY STUDY

Matrix:

Matrix:

Matrix:

Matrix:

ug/L

ug/L

ug/L

ug/L

Units:

Units:

Units:

Units:

Lab Batch #:

Lab Batch #:

Lab Batch #:

Lab Batch #:

702390

702390

702390

702390

Water

Water

Water

Water

287704-007 / SMP

287704-008 / SMP

287704-009 / SMP

287704-010 / SMP

Sample:

Sample:

Sample:

Sample:

1

1

1

1

Batch:

Batch:

Batch:

Batch:

Amount
Found

[A]

Amount
Found

[A]

Amount
Found

[A]

Amount
Found

[A]

Flags

Flags

Flags

Flags

Analytes 

Analytes 

Analytes 

Analytes 
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Nassau International AirportProject Name:

Project ID:

Surrogate Recovery [D] = 100 * A / B
All results are based on MDL and validated for QC purposes.

Form 2 - Surrogate Recoveries

287704Work Order #:

** Surrogates outside limits; data and surrogates confirmed by reanalysis
*** Poor recoveries due to dilution

  

VOAs by SW-846 8260B

VOAs by SW-846 8260B

VOAs by SW-846 8260B

VOAs by SW-846 8260B

4-Bromofluorobenzene

Dibromofluoromethane

1,2-Dichloroethane-D4

Toluene-D8

4-Bromofluorobenzene

Dibromofluoromethane

1,2-Dichloroethane-D4

Toluene-D8

4-Bromofluorobenzene

Dibromofluoromethane

1,2-Dichloroethane-D4

Toluene-D8

4-Bromofluorobenzene

Dibromofluoromethane

1,2-Dichloroethane-D4

Toluene-D8

48.56

49.05

49.45

47.09

48.03

49.84

49.63

46.28

52.79

50.03

50.34

47.30

47.68

51.58

50.48

47.47

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

50.00

True
Amount

[B]

True
Amount

[B]

True
Amount

[B]

True
Amount

[B]

Recovery
%R
[D]

Recovery
%R
[D]

Recovery
%R
[D]

Recovery
%R
[D]

86-115

86-118

80-120

88-110

86-115

86-118

80-120

88-110

86-115

86-118

80-120

88-110

86-115

86-118

80-120

88-110

Control
Limits
 %R

Control
Limits
 %R

Control
Limits
 %R

Control
Limits
 %R

97

98

99

94

96

100

99

93

106

100

101

95

95

103

101

95

SURROGATE  RECOVERY STUDY

SURROGATE  RECOVERY STUDY

SURROGATE  RECOVERY STUDY

SURROGATE  RECOVERY STUDY

Matrix:

Matrix:

Matrix:

Matrix:

ug/L

ug/L

ug/L

ug/L

Units:

Units:

Units:

Units:

Lab Batch #:

Lab Batch #:

Lab Batch #:

Lab Batch #:

702390

702390

702390

702390

Water

Water

Water

Water

287704-011 / SMP

287704-012 / SMP

498336-1-BKS / BKS

498336-1-BLK / BLK

Sample:

Sample:

Sample:

Sample:

1

1

1

1

Batch:

Batch:

Batch:

Batch:

Amount
Found

[A]

Amount
Found

[A]

Amount
Found

[A]

Amount
Found

[A]

Flags

Flags

Flags

Flags

Analytes 

Analytes 

Analytes 

Analytes 
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Nassau International AirportProject Name:

Project ID:

Surrogate Recovery [D] = 100 * A / B
All results are based on MDL and validated for QC purposes.

Form 2 - Surrogate Recoveries

287704Work Order #:

** Surrogates outside limits; data and surrogates confirmed by reanalysis
*** Poor recoveries due to dilution

  

VOAs by SW-846 8260B

VOAs by SW-846 8260B

VOAs by SW-846 8260B

VOAs by SW-846 8260B

4-Bromofluorobenzene

Dibromofluoromethane

1,2-Dichloroethane-D4

Toluene-D8

4-Bromofluorobenzene

Dibromofluoromethane

1,2-Dichloroethane-D4

Toluene-D8

4-Bromofluorobenzene

Dibromofluoromethane

1,2-Dichloroethane-D4

Toluene-D8

4-Bromofluorobenzene

Dibromofluoromethane

1,2-Dichloroethane-D4

Toluene-D8

0.2623

0.2510

0.2564

0.2674

0.0505

0.0528

0.0531

0.0492

0.0505

0.0508

0.0528

0.0550

51.86

45.83

51.11

52.34

0.2500

0.2500

0.2500

0.2500

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

50.00

50.00

50.00

50.00

True
Amount

[B]

True
Amount

[B]

True
Amount

[B]

True
Amount

[B]

Recovery
%R
[D]

Recovery
%R
[D]

Recovery
%R
[D]

Recovery
%R
[D]

86-115

86-118

80-120

88-110

86-115

86-118

80-120

88-110

86-115

86-118

80-120

88-110

86-115

86-118

80-120

88-110

Control
Limits
 %R

Control
Limits
 %R

Control
Limits
 %R

Control
Limits
 %R

105

100

103

107

101

106

106

98

101

102

106

110

104

92

102

105

SURROGATE  RECOVERY STUDY

SURROGATE  RECOVERY STUDY

SURROGATE  RECOVERY STUDY

SURROGATE  RECOVERY STUDY

Matrix:

Matrix:

Matrix:

Matrix:

mg/L

mg/L

mg/L

ug/L

Units:

Units:

Units:

Units:

Lab Batch #:

Lab Batch #:

Lab Batch #:

Lab Batch #:

702622

702622

702622

702622

Water

Water

Water

Water

287704-005 / DL

287864-004 S / MS

287864-004 SD / MSD

498459-1-BKS / BKS

Sample:

Sample:

Sample:

Sample:

1

1

1

1

Batch:

Batch:

Batch:

Batch:

Amount
Found

[A]

Amount
Found

[A]

Amount
Found

[A]

Amount
Found

[A]

Flags

Flags

Flags

Flags

Analytes 

Analytes 

Analytes 

Analytes 
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Nassau International AirportProject Name:

Project ID:

Surrogate Recovery [D] = 100 * A / B
All results are based on MDL and validated for QC purposes.

Form 2 - Surrogate Recoveries

287704Work Order #:

** Surrogates outside limits; data and surrogates confirmed by reanalysis
*** Poor recoveries due to dilution

  

VOAs by SW-846 8260B

4-Bromofluorobenzene

Dibromofluoromethane

1,2-Dichloroethane-D4

Toluene-D8

53.13

47.44

49.69

51.44

50.00

50.00

50.00

50.00

True
Amount

[B]
Recovery

%R
[D]

86-115

86-118

80-120

88-110

Control
Limits
 %R

106

95

99

103

SURROGATE  RECOVERY STUDY
Matrix:

ug/LUnits:
Lab Batch #: 702622 Water498459-1-BLK / BLKSample: 1Batch:

Amount
Found

[A]
Flags

Analytes 
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Nassau International AirportProject Name:

Project ID:

Blank Spike Recovery [D] = 100*[C]/[B]
All results are based on MDL and validated for QC purposes.

Blank Spike Recovery

287704Work Order #:

VOAs by SW-846 8260B

VOAs by SW-846 8260B

Benzene

Chlorobenzene

1,1-Dichloroethene

Toluene

Trichloroethylene

Benzene

Chlorobenzene

1,1-Dichloroethene

Toluene

Trichloroethylene

<1.00

<1.00

<2.00

<1.00

<2.00

<1.00

<1.00

<2.00

<1.00

<2.00

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

Spike
Added

[B]

Spike
Added

[B]

Blank
Spike
%R
[D]

Blank
Spike
%R
[D]

66-142

60-133

59-172

59-139

62-137

66-142

60-133

59-172

59-139

62-137

Control
Limits
 %R

Control
Limits
 %R

Blank
Spike

 Result
[C]

Blank
Spike

 Result
[C]

 95

 101

 93

 98

 97

 114

 112

 100

 117

 92

47.5

50.5

46.6

48.8

48.6

56.9

55.9

50.0

58.4

46.2

BLANK /BLANK SPIKE  RECOVERY STUDY

BLANK /BLANK SPIKE  RECOVERY STUDY

Lab Batch #:

Lab Batch #:

Matrix:

Matrix:

ug/L

ug/L

 Reporting Units:

 Reporting Units:

702390

702622

Water

Water

Blank
Result

[A]

Blank
Result

[A]

Flags

Flags

Analytes

Analytes

498336-1-BKS

498459-1-BKS

Sample:

Sample:

1

1

Batch #:

Batch #:

JLA

JLA

Analyst:

Analyst:

Date Analyzed:

Date Analyzed:

08/15/2007

08/17/2007

08/15/2007

08/17/2007

Date Prepared:

Date Prepared:
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BS / BSD Recoveries  

287704

Nassau International AirportProject Name:

Project ID:

Relative Percent Difference RPD = 200*|(D-F)/(D+F)|
Blank Spike Recovery [D] = 100*(C)/[B]
Blank Spike Duplicate Recovery [G] = 100*(F)/[E]
All results are based on MDL and Validated for QC Purposes

Work Order #:

TPH by Texas1005

C6-C12 Gasoline Range Hydrocarbons

C12-C28 Diesel Range Hydrocarbons

<5.00

<5.00

100

100

  110

  105

23

27

25

25 JF

70-135

70-135

Spike
Added

[B]

   87

   80

Blank
Spike
%R
[D]

RPD
%

Control
Limits
%RPD

Flag
Control
Limits
 %R

Blank
Spike

 Result
[C]

Blk. Spk
 Dup.
%R
[G]

Blank
Spike

Duplicate
Result [F]

87.1

80.2

110

105

702839Lab Batch ID: Matrix: Water

BLANK /BLANK SPIKE / BLANK SPIKE DUPLICATE  RECOVERY STUDYmg/LUnits:

498574-1-BKSSample: 1Batch #:

 100.0

 100.0

Spike
Added

[E]

Blank 
Sample Result

[A]

 Analytes

FKHAnalyst: Date Analyzed: 08/22/200708/21/2007Date Prepared:
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Form 3 - MS / MSD Recoveries 

Matrix Spike Percent Recovery   [D] = 100*(C-A)/B                                                                                       Matrix Spike Duplicate Percent Recovery   [G] = 100*(F-A)/E
Relative Percent Difference   RPD = 200*(D-G)/(D+G)                                                                                 

ND = Not Detected, J = Present Below Reporting Limit, B = Present in Blank, NR = Not Requested, I = Interference, NA = Not
ApplicableN = See Narrative, EQL = Estimated Quantitation Limit

287704

Nassau International AirportProject Name:

Project ID:Work Order # 

Benzene

Chlorobenzene

1,1-Dichloroethene

Toluene

Trichloroethylene

Benzene

Chlorobenzene

1,1-Dichloroethene

Toluene

Trichloroethylene

<1.00

<1.00

<2.00

0.600

<2.00

<0.005

<0.005

<0.005

<0.005

0.006

50.0

50.0

50.0

50.0

50.0

0.050

0.050

0.050

0.050

0.050

93

100

86

93

92

108

104

102

118

98

0

1

6

0

0

9

4

4

25

12

21

21

22

21

24

21

21

22

21

24

F

66-142

60-133

59-172

59-139

62-137

66-142

60-133

59-172

59-139

62-137

Spike
Added

[B]

Spike
Added

[B]

Spiked
Sample

%R
[D]

Spiked
Sample

%R
[D]

RPD
%

RPD
%

Control
Limits
%RPD

Control
Limits
%RPD

Control
Limits
 %R

Control
Limits
 %R

Spiked Sample
Result

[C]

Spiked Sample
Result

[C]

Spiked
Dup.
%R
[G]

Spiked
Dup.
%R
[G]

Duplicate
Spiked Sample

Result [F]

Duplicate
Spiked Sample

Result [F]

93

99

91

93

92

118

108

106

92

110

46.3

49.3

45.3

47.3

45.9

0.059

0.054

0.053

0.046

0.061

46.5

50.2

43.2

47.3

46.2

0.054

0.052

0.051

0.059

0.055

VOAs by SW-846 8260B

VOAs by SW-846 8260B

287704-001 S

287864-004 S

QC- Sample ID:

QC- Sample ID:

Lab Batch ID:

Lab Batch ID:

702390

702622

Matrix:

Matrix:

Water

Water

MATRIX SPIKE / MATRIX SPIKE DUPLICATE  RECOVERY STUDY

MATRIX SPIKE / MATRIX SPIKE DUPLICATE  RECOVERY STUDY

ug/L

mg/L

Reporting Units:

Reporting Units:

50.0

50.0

50.0

50.0

50.0

0.050

0.050

0.050

0.050

0.050

Spike
Added

[E]

Spike
Added

[E]

Parent
Sample
Result

[A]

Parent
Sample
Result

[A]

Flag

Flag

Analytes

Analytes

1

1

Batch #:

Batch #:

JLA

JLA

Analyst:

Analyst:

Date Analyzed:

Date Analyzed:

08/15/2007

08/17/2007

08/15/2007

08/17/2007

Date Prepared:

Date Prepared:
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APPENDIX D 
 

 

 



 

26 July 2006 

Anna Blitz 
taff Hydrogeologist S

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

FIELDS OF COMPETENCE 

! Remedial investigations 

! Environmental compliance 
inspections 

! Phase I and II Environmental 
Assessments 

! Litigation support  

 

CREDENTIALS 

! MS - Candidate in Technology and 
Environmental Policy – University 
of Minnesota 

! BS – Geology, Winona State 
University Degrees earned, college 
attended, location of college 

! 40-Hour OSHA 1910.120 
Hazardous Waste Training 

! First Aid and CPR Certifications 

 

LANGUAGES 

! English – native  

EXPERIENCE SUMMARY  
Anna Blitz is a Staff Hydrogeologist for Delta Environmental Consultants, Inc., 
with more than 5 years of experience. She specializes in remedial 
investigations, environmental compliance inspections, Phase I and II 
Environmental Assessments, litigation support, and management and 
coordination of all aspects of environmental projects. 

RELATED PROJECTS 
Conducted project management and field oversight for two Minnesota 
Superfund sites, Warden Oil and Chemical Marketing. Projects included 
designing remedial excavation plans and specifications, conducting soil, 
water, and air sampling, analyzing data, and preparing final reports. 
Successful remediation completed and redevelopment activities are proposed.  
 
Performed Environmental Compliance Audits in Arkansas, Kansas, Maryland, 
Minnesota, North Dakota, Nebraska, South Dakota, Tennessee, and Virginia. 
Audits include client coordination, site reconnaissance, permit and 
environmental file reviews against protocols for Federal/State/Local 
regulations and ordinances. 
  
Prepared compliance audit and environmental management reports, as well 
as updating findings in SPCC, SWPPP, FRP, Title V and NPDES permits for 
clients in Illinois, Indiana, Michigan, Minnesota, and Washington.  
 
Performed numerous Phase I Environmental Site Assessments in Colorado, 
Illinois, Minnesota, Missouri, North Dakota, Texas, and Washington. Work 
included site reconnaissance, state file reviews, review of historical 
documents, and report preparation. Prepared Phase I Environmental Site 
Assessment reports in additional states.  
 
Performed Phase II Environmental Assessments at properties in Colorado, 
Minnesota, North Dakota, Texas, and Wisconsin. Responsibilities involved the 
supervision of drilling operations and monitoring well installations, and report 
preparation.  
 
Coordinated the Baytown Township Superfund Residential Sampling Program 
for the Minnesota Pollution Control Agency. Collected ground water samples 
from residential and monitoring wells and analyzed results to monitor plume 
movement. 
 
Served on numerous litigation support teams for the defense of cost recovery 
claims. Work included preparation of briefs, affidavits, and technical reports.     
 
Performed and analyzed a 3-week soil vapor study in southeastern Minnesota 
as part a remedial investigation at a large petroleum bulk facility. The vapor 
study was then used to determine the proper location for monitoring and 
recovery wells.  
 
Performed various duties throughout project lifecycles including preparation of 
cost estimates, project work plans, site health and safety plans, and reports. 
Also communicated with clients, regulators and contractors; conducted field 
work including oversight of the installation of soil borings and monitoring wells; 
managed excavation of contaminated soil, soil and ground water sampling, and 
abandonment of monitoring wells. 
 
Conducted project supervision, analyzed soil and water quality data, and 
completed technical reports (Phase I & Phase II Environmental Site 
Assessments, Tank Excavation, Remedial Investigation, and Monitoring 
Reports). 
 
Developed and taught courses in Environmental Science, Earth Science, and 
Economic Geography for post-secondary degree program students at the 
Minnesota School of Business. 
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Jeffrey Thuma, PG 
ydrogeologist H

 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

FIELDS OF COMPETENCE 

! Groundwater modeling 

! Risk-based modeling 

! 3-D visualization 

! Contaminant fate and transport 

! Litigation support 

! Field geology and hydrogeology 

! Remediation design 

! Groundwater hydraulics.  

 

CREDENTIALS 

! MS – Geology, Baylor University, 
1990  

! BS – Geology, Denison University, 
1987 

! Registered Professional Geologist in 
Minnesota (No. 30146) and 
Wisconsin (No. 309) 

! Association of Groundwater 
Scientists & Engineers 

! Geological Society of America 

! Minnesota Groundwater Association 

! NGWA Short Course, "Corrective 
Action for Containing and 
Controlling Groundwater 
Contamination", 1991 

! NGWA Short Course, "Applied 
Groundwater Modeling: Flow and 
Advective Transport", by Mary 
Anderson and William Woessner, 
1992 

! Short Course, "Application of 
Computer Models to Groundwater 
Problems Using the Analytical 
Element Method" by Otto Strack, 
1993 

EXPERIENCE SUMMARY  
Jeff Thuma is a Hydrogeologist for Delta Consultants.  He has 16 years of 
experience in the environmental consulting field and 3 years of experience in 
the academic field.  During this time, he has specialized in groundwater 
modeling, risk-based modeling, 3-D visualization, contaminant fate and 
transport, litigation support, field geology and hydrogeology, remediation 
design, and groundwater hydraulics. 

RELATED PROJECTS 
Project Manager and Hydrogeologist for a large industrial dry cleaning site in 
California with impacts to a municipal water well and two industrial water wells. 
Researched historical well construction practices and water basin development. 
Conducted down hole investigation of well construction and condition. Assisted 
client with abatement and settlement negotiations with impacted wells owners 
and regulators.  
 
Conducted fate assessments and established monitoring plans for the State of 
Minnesota for two municipalities where large contaminant plumes have 
impacted multiple domestic water wells in bedrock and surficial aquifers. 
Established working monitoring databases for both sites. 
 
Lead Hydrogeologist for a state-wide survey of impacted public water supply 
wells for the State of Minnesota. The study included analysis of all monitoring 
data, well construction, hydrogeologic setting, and historical pumping data. 
Designed an assessment program that included:  a site visit, water well 
sampling plan, inventory and mapping of potential contaminant sources, 
mapping of water well locations relative to surface water and identified leak 
sites. Prepared recommendations for further evaluation of selected wells and/or 
potential contaminant sources. 
 
Hydrogeologist for a large-scale gasoline and diesel spill impacting an upper 
and lower drinking water aquifer in Eagan, Minnesota. Successfully completed a 
remedial investigation that included developing a conceptual model of 
contaminant transport based on geologic, hydraulic, and chemical data; and 
negotiated a risk-based monitoring only corrective action plan based upon a 
decision tree with the MPCA. Assisted client’s legal team in negotiations 
concerning third party liabilities and insurance settlements. 
 
Hydrogeologist for a large abandoned train depot site in an urban setting under 
the MPCA VIC program. The project involved a detailed study of the 
hydrogeologic setting, 3-D modeling of the relationships between the water 
table and geology through time, and implementation of a remediation system 
that included steam injection, SVE, and pump and treat technologies to remove 
heavy diesel fuel from the soil and water table. The remedial effort resulted in 
the recovery of over 100,000 gallons of free phase hydrocarbons over a three 
year period. The three block area has since been redeveloped with hotels, 
office buildings, and an underground parking garage. 
 
Hydrogeologist for a project involving a MTBE plume several thousand feet long 
threatening municipal water well. Directed a large-scale groundwater 
investigation, pumping tests, 3-D visualization model, multiple fate and 
transport models, and a groundwater monitoring system. Helped negotiate 
contingency plans to stop or treat possible impacts to the municipal water 
supply between the client, city, and regulators. 
 
Completed 3-D visualization models for a large-scale project involving a high 
volume pipeline release in a karst region. The models addressed groundwater 
flow at several horizons relative to fracture traces across an area of a several 
square miles. 
 
Hydrogeologist for a Minnesota project addressing a large gasoline release to a 
sand and gravel aquifer overlying a fractured regional drinking water aquifer 
with municipal water well directly down gradient. The project involved 
completing an extensive groundwater investigation to define the horizontal and 
vertical extent of the resulting benzene plume, establishing a monitoring well 
system to remove free product and contain further migration of the dissolved 
phase plume. 
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CREDENTIALS (continued) 

! Short Course, "Concepts, Models, 
and Case Studies in Contaminant 
Hydrogeology," by Patrick 
Domenico, Allen Freeze, Frank 
Schwartz, and Leslie Smith, 1994 

! NGWA Short Course, "Soil and 
Groundwater Modeling for Soil 
Cleanup Level Evaluation and Risk 
Assessment" and "Natural 
Attenuation for Remediation of 
Contaminated Sites" by Michael 
Barden, Steve Scott, and Todd 
Wiedemeier, 1996 

! NGWA Short Course, “Visual 
MODFLOW:  MODFLOW, MODPATH, 
and MT3D” by Robert Cleary, 
Thomas Franz, and Nilson Guiguer, 
1998.  

! Waterloo Educational Services Short 
Course, “DNAPLs in Fractured 
Geologic Media:  Monitoring, 
Remediation & Natural Attenuation” 
by John Cherry, Beth Parker, and 
David McWhorter, 1999. 

 

LANGUAGES 
! English – native  

 

PRESENTATIONS AND 
PUBLICATIONS 
! "Cenozoic Geomorphic Evolution of 

the Guadalupe Mountains Region, 
South-Central New Mexico and West 
Texas."  Thuma, Geological Society 
of America Annual Meeting 
Program, 1990. 

! “Application of Groundwater Fate 
and Transport Models to Evaluate 
Contaminant Mass Flux and 
Remedial Options for an MTBE 
Plume on Long Island, New York.”  
Thuma, et al, Proceeding of the 
2001 Petroleum Hydrocarbons and 
Organic Chemicals in Groundwater 
Conference, 2001. 

 

Completed several groundwater models using the Single Layer Analytical 
Element Model (SLAEM). The models involved constructing the natural 
groundwater flow system and then using the model to evaluate current 
pumping scenarios, and design more effective pumping systems. 
 
Analyzed long-term groundwater monitoring data associated with a large diesel 
spill at a railroad depot. Modeled the resulting contaminant plume over time 
and prepared color courtroom exhibits of the model output. Also prepared 
plume animation slides for the clients legal team to aid visualization of the 
plume through time. 
 
Provided litigation support for several cases, each involving several 
manufactured gas plant facilities across Indiana and Illinois. Support included 
extensive file review and organization, review of opposition's groundwater 
models, completion of new groundwater models, preparation for depositions, 
and production of graphic and electronic courtroom exhibits. 
 
Completed a risk-based predictive fate and transport model for dichlorobenzene 
spill at a chemical site in New Jersey. The purpose of the model was to show 
the predicted maximum extent and duration of the plume in excess of the state 
groundwater standards considering advection, dispersion, sorption, and 
degradation. 
 
Performed a remedial investigation as a Project Hydrogeologist for a State of 
Wisconsin site involving several leaking underground storage tanks containing 
various petroleum fuels. The project involved defining dissolved phase 
hydrocarbons migrating through a sandstone aquifer. 
 
Hydrogeologist for several large petroleum pipeline terminals in Minnesota, 
Michigan, Wisconsin, Illinois, and Iowa. Assessed all aspects of hydrogeology, 
contaminant fate and transport, and risk to surface and groundwater receptors. 
Established monitoring plans and/or remediation systems at each site. 
 



Environmental Impact Assessment 
Lynden Pindling International Airport Expansion Project 
 
 

September 2009   

 

APPENDIX E 
Hazardous Materials Survey Report 





TABLE OF CONTENTS

Page

1.0 Executive Summary ................................................................................................1

2.0 Background .............................................................................................................2

3.0 Methods...................................................................................................................3

4.0 Data and Findings Summary...................................................................................4

5.0 Recommendations ................................................................................................12

6.0 Inspection and Sampling Limitations.....................................................................13

LIST OF TABLES

Table 1 Summary of Asbestos Containing Building Materials

Table 2 Identified and Sampled Suspect ACM

Table 3 Hazardous / Special Waste Materials

Table 4 Lead Paint Sampling and Analysis

LIST OF APPENDICES

Appendix A Site Drawings

Appendix B Laboratory Reports

Appendix C Inspectors' Credentials



Lynden Pindling International Airport Hazardous Materials Survey Report
Nassau, Bahamas September 14, 2007

Parks Environmental Consulting, Inc. Page 1 of 13 9190 Asb Hazmat Srvy Rpt

1.0 Executive Summary

Patrick Environmental, Inc. contracted with Parks Environmental Consulting, Inc. (Parks)
to perform an inspection and sampling for asbestos-containing materials (ACM) and
hazardous/special waste materials in select buildings/areas of the Lynden Pindling
International Airport, Nassau, Bahamas

Tim Marxhausen and Cynthia Widlund of Parks conducted the asbestos and
hazardous/special waste materials inspection, audit and sampling at the site July 30 to
August 3, 2007.  Accessible interior and exterior building materials and roofing materials
were surveyed in the Terminal 2 Building and the western end of the International
Terminal.  Survey and inspection areas and boundaries are illustrated on the drawings
included with this report.

The entire Airport facility including out buildings was not surveyed/inspected.  Only the
Terminal 2 Building, the Terminal 2 Arrival/Departure Pier, the International
Arrival/Departure Pier, and the western portion of the International Terminal were
included in the work of this project.

Asbestos Materials

In summary, the following material was found to contain asbestos:

TABLE 1 – Summary of Asbestos Containing Building Materials

Sample
Number Description Location Friable

RCLKI-01 Caulk/Sealant (gray)
Roof of International Terminal.
Used to seal seams of metal roof
panels/sheets.

No

Approximately 85 types of suspect asbestos materials were sampled and tested. Of
these 85 materials, only the above listed roof caulk/sealant was found to contain
asbestos.

Lead Paint Sampling

Eight types/colors of paint were sampled for analysis of lead content (the intent was not
to evaluate every paint type, but select, random types, especially if peeling or flaking).

None of the paint samples resulted in lead concentrations above the definition of
“lead based paint”.

Hazardous / Special Wastes

As the buildings may be demolished or renovated in the near future, Parks also audited
for hazardous or special waste materials and items that should be segregated from the
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demolition debris waste stream.  The major items and materials noted were Rooftop
Heating, Ventilation and Air Conditioning (HVAC) units, Fluorescent Light Bulbs,
hydraulic door closers, and small electronic devices such as smoke and motion
detectors and small communication devices.  These materials and items are listed in
Section 4.0 of this report.

Details of the site inspection and sampling are provided in the following sections.  A
table listing each sampled suspect asbestos homogeneous material, its location and
analytical result is located in Section 4.0 of this report as is a table summarizing lead
paint testing and a table listing special waste materials.  Site drawings indicating the
survey/audit areas and asbestos sample locations are provided in Appendix A. The
laboratory reports are included in Appendix B.  The site inspectors' professional training
credentials are included in Appendix C.

2.0 Background

Patrick Environmental requested that Parks complete an inspection, sampling, and
analysis of building materials suspected to contain asbestos, evaluate and sample for
lead paint presence, and perform a hazardous/special waste materials inspection, on
select areas of the Lynden Pindling International Airport, Nassau, Bahamas.  The site
consists of one and two level buildings comprising the departure, arrival, customs,
security, and airside operations of the Nassau, Bahamas airport.

The following buildings and building areas were evaluated for this project:

! International Terminal: Arrivals Waiting Area, Rental Car Booths (western portion of
International Departure Lounge), built in 1960s

! International Terminal : Bahamas Customs and Immigration, built 1985
! International Terminal: Security Offices and VIP Lounge, built 1987
! International Arrivals/Departures Pier, built 1993
! Terminal 2 (US Terminal) and Arrivals/Departures Pier, built 1993

These buildings and areas may be demolished or renovated in the near future.  Parks
approached the project work as pre-demolition asbestos and hazardous materials
survey and attempted to access, view and sample all suspect asbestos materials
encountered.  U.S. EPA rules, regulations and guidelines for building asbestos surveys
were followed.  U.S. EPA and State of Minnesota Pollution Control Agency guidelines for
hazardous or special waste material auditing prior to renovation/demolition were
followed.

From July 30 to August 3, 2007, Tim Marxhausen and Cynthia Widlund of Parks
inspected the buildings for suspect ACM, and audited the areas for hazardous/special
waste materials.  Parks collected 241 building material samples for asbestos analysis.
The samples were analyzed for asbestos content at Schneider Laboratories in
Richmond, Virginia.  Parks’ personnel are U.S. EPA Accredited, and Minnesota
Department of Health (MDH) Certified, Asbestos Inspectors (credentials provided in
Appendix C).
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Asbestos Material Sampling

The following types of building materials were considered, for the purposes of this
survey, suspect ACM, and thus sampled:

! 12" Vinyl Floor Tile
! Vinyl Sheet Flooring
! Wall Plaster
! Acoustical Ceiling Tiles
! Drywall and Joint Compound
! Baseboard Adhesive
! Duct Insulation Seam Sealant
! Sheet Metal Duct Seam Sealant
! Wall Texture
! Roof Caulk, Tar, Sealants, and Mastics

Lead Paint Sampling

Seventeen samples of paint were collected and analyzed for lead content.   No paint
samples were found to be a U.S. Housing and Urban Development (HUD) Agency lead-
based paint (greater than 0.5% lead by weight).

One paint sample was found to have lead content above 0.06% which is the US
Consumer Product Safety Commission (CPSC) level for defining lead paint.  The other
paint samples were found to have less than 0.06% lead content and are thus defined as
lead-free paint by CPSC.

The US-OSHA Lead in Construction Standard applies if lead is found to be present at
any level in paint.

Lead paint sampling information is summarized in Table 4, below.

3.0 Methods

Suspect ACM was categorized into three principle material groups (homogeneous
materials): surfacing material (sprayed or troweled-on); thermal system insulation (e.g.
pipe, tank, duct, boiler insulation); or miscellaneous materials (e.g. floor tiles, ceiling
tiles, wallboards).  A homogeneous material is a building material that appears to be the
same in color, texture, age and composition, and appears to have been installed at the
same time.  Friable materials are those that can be crushed or reduced to powder by
hand pressure.

Parks' inspector identified homogeneous material types and collected samples of each
material type in general accordance with USEPA-AHERA sampling protocols.  At least
three samples of each suspect material were collected unless Parks' inspector
determined that fewer samples were sufficient based on the quantity of the material
present in the facility, or if we could only access the material in one or two locations.
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The asbestos survey intent was to identify and estimate the quantity of accessible ACM
in the buildings.  Accessible interior building materials and roofing and rooftop materials
were surveyed and sampled.

Material samples were analyzed for asbestos content by Polarized Light Microscopy,
EPA Method 600/R-93/116, at Schneider Laboratories, Richmond, Virginia.  Schneider’s
laboratory is accredited for asbestos bulk material analysis under the National Institute of
Sciences’ National Voluntary Laboratory Accreditation Program (NVLAP).  The analytical
method’s lower detection limit is one-percent asbestos by volume.  The method provides
a visual estimation of asbestos in the material sample.

Parks inspected the buildings for other hazardous or potentially hazardous materials that
cannot be included in construction demolition waste or municipal solid waste.  The types
of hazardous materials and approximate amount were noted and are listed in Table 3,
below.  Parks followed the guidelines of the State of Minnesota Pollution Control Agency
in auditing these materials.   Our intent was not to find and list every single material or
item requiring removal and special handling prior to building demolition, but rather to
provide a general and approximate list of such materials and items present at the site.

4.0 Data and Findings Summary

The following table summarizes sampled suspect asbestos materials with their locations,
and analytical results.  Materials other than those listed here, and not sampled, were
either: 1) not considered suspect for asbestos content (e.g. fiberglass insulation,
concrete, brick, plastic); or, 2) inaccessible, such as materials in wall cavities, confined
spaces, or locked rooms/areas.  If suspect asbestos containing materials other than
those listed and sampled below are discovered at the site, they should be considered
asbestos containing until testing proves otherwise.

TABLE 2A – Identified and Sampled Suspect ACM

International Terminal Areas

Sample
Number Material Description Location Results

CPI-01
3’ X 3’ Ceiling Panel, wood-
product threads, pressed,
painted white

Main building – throughout,
above ceiling tiles or exposed Non-Asbestos

CTI-01
2’ X 2’ Ceiling Tile, white with
parallel fissures and dense
pinholes

Security building – office Non-Asbestos

CTI-02 2’ X 2’ Ceiling Tile, white with
random fissures and pinholes

Security building – office, small
quantity Non-Asbestos

CTI-03 2’ X 2’ Ceiling Tile, white,
pitted with pinholes

Security building – office, small
quantity Non-Asbestos
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TABLE 2A – Identified and Sampled Suspect ACM

International Terminal Areas

Sample
Number Material Description Location Results

CTI-04 2’ X 2’ Ceiling Tile, white with
wormholes and pinholes

Security building – entry area,
offices, hallways.
Main building – main ceiling
tile in Alamo/National car
rental area and patches

Non-Asbestos

CTI-05
2’ X 2’ Ceiling Tile, white with
fine, random fissures and
pinholes

Security building – men’s
restroom and patch tile.
Main building – patch in
Bahamas custom area

Non-Asbestos

CTI-06

2’ X 4’ Ceiling Tile, beige, fine
texture, vinyl-covered, with
soft, light weight light gray
layer

Waiting area – predominant
area Non-Asbestos

CTI-07
2’ X 4’ Ceiling Tile, white with
short, random fissures and
pinholes

Main building - hallway Non-Asbestos

CTI-08
2’ X 2’ Ceiling Tile, white with
pinholes and sparse, small
pits

Main building – newer offices
and Bahamas immigration Non-Asbestos

CTI-09
2’ X 2’ Ceiling Tile, white with
deep, somewhat parallel
fissures and pinholes

Main building – predominant
ceiling tile in the Bahamas
customs area

Non-Asbestos

CTI-10
2’ X 2’ Ceiling Tile, white with
pinholes and sparse, deep
fissures

Government VIP lounge
building – predominant ceiling
tile throughout area

Non-Asbestos

CTI-11
2’ X 4’ Ceiling Tile, white with
widthwise fissures and very
small pock marks

Main building – Bahamas
customs, above metal faux-
wood strips Non-Asbestos

CTI-12
2’ X 4’ Ceiling Tile, white with
short, random fissures and
pinholes

Main building, Bahamas
customs area – above metal
faux-wood strips, patch tile

Non-Asbestos

CTI-13 2’ X 4’ Ceiling Tile, white,
pitted with pinholes

Pier – upper level, south end,
patch tile Non-Asbestos

EJCI-01 Expansion Joint Cloth, tan,
woven Main building – on air duct Non-Asbestos

FTI-01 12” FT, cream with gray
streaks and tan Adhesive

Security building – office area,
under carpet Non-Asbestos

FTI-02 12” FT, white with blue
streaks and tan Adhesive

Security building – hallway,
upper floor tile layer over FTI-
03

Non-Asbestos

FTI-03 12” FT, tan with blue streaks
and tan Adhesive

Security building – hallway,
lower floor tile layer under FTI-
02 and single floor tile layer in
copier room and storage room

Non-Asbestos

FTI-04 FT, gray and tan Adhesive Security building - Storage,
under carpet Non-Asbestos
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TABLE 2A – Identified and Sampled Suspect ACM

International Terminal Areas

Sample
Number Material Description Location Results

FTI-05 FT, tan with light brown
streaks and tan Adhesive

Security building - Conference
room Non-Asbestos

FTI-06
12” FT, light brown with short
gray and white streaks and
yellow Adhesive

Security building - Kitchen
(patch tile) Non-Asbestos

FTI-07

12” FT, off-white, charcoal
colored pits in somewhat
parallel rows and amber
Adhesive

Main building – Bahamas
customs hallway Non-Asbestos

FTI-08 12” FT, off-white with brown
streaks and yellow Adhesive

Main building – Bahamas
Customs Non-Asbestos

FTI-09
12” FT, beige with fine light
brown streaks and yellow
Adhesive

Main building – medical
hallway, nursing station,
storage and golf 2 security
kiosk/ building

Non-Asbestos

RCLKI-01 Caulk, gray

Main building roof – on long
seams of sheet metal roof
panel, patch on east side of
roof

Asbestos
8% Chy

RSI-01 Sealant, black, painted silver Main building roof – on seams
of sheet metal roof panels. Non-Asbestos

RSI-02 Sealant, white Main building roof – at HVAC
support posts Non-Asbestos

RSI-03 Sealant, black Main building roof– at base of
HVAC unit Non-Asbestos

TS(I)-01 Tar sealant, white

Main building and International
Pier – scattered throughout, on
foil cover of fiberglass
insulation on air duct

Non-Asbestos

WJCI-01 Drywall and Joint Compound Main building – interior walls
Pier – upper level walls Non-Asbestos

WPI-01 Wall Plaster, gray, textured Security building – Throughout
building Non-Asbestos

FT = Floor Tile Chy = Chrysotile

TABLE 2B – Identified and Sampled Suspect ACM

Terminal  2 Areas

Sample
Number Description Location Results

ADH-01 Adhesive, brown/gold Terminal 2, upper level –
under base cove Non-Asbestos
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TABLE 2B – Identified and Sampled Suspect ACM

Terminal  2 Areas

Sample
Number Description Location Results

CLK-01 Wall Joint Caulk, off-white
Pier 2 –  near interface with
terminal, between wall
columns

Non-Asbestos

CT-01 2’ X 2’ Ceiling Tile with
dimpled texture pattern Terminal 2 - pier Non-Asbestos

CT-02 2’ X 2’ Ceiling Tile, white with
pinhole pattern

Pier, corridor and kitchen –
patch ceiling tile around HVAC
supply vents

Non-Asbestos

CT-03 2’ X 2’ Ceiling Tile, white with
pinholes and fissures

Pier, corridor and kitchen –
patch ceiling tile around HVAC
supply vents

Non-Asbestos

CT-04
2’ X 2’ Ceiling Tile with
parallel small fissures and
pinholes

Terminal 2, upper level –
kitchen walls and around hood
flue

Non-Asbestos

CT-05
2’ X 2’ Ceiling Tile, off-white
with medium random fissures
and pinholes

Terminal 2, upper level –
restrooms Non-Asbestos

CT-06 2‘ X 4’ Ceiling Tile medium
fissures with pinholes

Terminal 2, upper level
security screening areas –
patch ceiling tile

Non-Asbestos

CT-07 4’ X 4’ Ceiling Tile, textured
pattern Ground level, US customs Non-Asbestos

CT-08 2’ X 4’ Ceiling Tile, pitted,
pinholes Ground level, US customs Non-Asbestos

CT-09 2’ X 4’ Ceiling Tile, textured
pattern Ground level, US customs Non-Asbestos

CT-10 2‘ X 2’ Ceiling Tile, small
pitted fissures and pinholes

Terminal 2, ground level, US
customs office Non-Asbestos

CT-11 2’ X 2’ Ceiling Tile, small pits
with pinholes

Terminal 2, ground level, US
customs conference room Non-Asbestos

CT-12 2’ X 4’ Ceiling Tile, small
random gashes with pinholes

Terminal 2, ground level, US
customs Non-Asbestos

CT-13 2’ X 4’ Ceiling Tile, worm
fissures with pinholes

Mezzanine level 1, NAD
offices Non-Asbestos

CT-14
2’ X 2’ Ceiling Tile, dense
pattern with small gashes and
pinholes

Mezzanine level 1, Delta
Airlines offices
Pier – Delta ramp offices

Non-Asbestos

CT-15
2’ X 2’ Ceiling Tile, distinct,
deeper worm fissures with
pinholes

Mezzanine level 1, Continental
office Non-Asbestos

CT-16
2’ X 2’ Ceiling Tile, dense,
medium worm fissures with
pinholes

Ground level, perfume store
Mezzanine level 1, airport
parking office

Non-Asbestos

CT-17 2’ X 2’ Ceiling Tile, beveled
edge and slight texture

Mezzanine level 1, throughout
American Airlines office Non-Asbestos

CT-18 2’ X 4’ Ceiling Tile, small pits
and pinholes

Mezzanine level 1, American
Airlines offices Non-Asbestos
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TABLE 2B – Identified and Sampled Suspect ACM

Terminal  2 Areas

Sample
Number Description Location Results

CT-19 2’ X 2’ Ceiling Tile, light small
fissures and pinholes

Mezzanine level 1, Nassau
flight services and
administration offices

Non-Asbestos

CT-20 2’ X 2’ Ceiling Tile, gashes
and pinholes

Mezzanine level 1, Nassau
flight services, offices, break
room, and corridors

Non-Asbestos

CT-21 2’ X 2’ Ceiling Tile, dense
fissures and pinholes

Mezzanine level 1, Nassau
flight services, offices, break
room, and corridors – patch
ceiling tile

Non-Asbestos

CT-22 2’ X 2’ Ceiling Tile, pitted with
recessed edges

Mezzanine level 1, throughout
US Air offices Non-Asbestos

CT-23 2’ X 2’ Ceiling Tile, worm
fissure and pinholes Mezzanine level 2, fan room Non-Asbestos

CT-24 2‘ X 2’ Ceiling Tile with light
fissures and pinhole

Mezzanine level 2 – center
unoccupied room Non-Asbestos

CTEX-01 Spray-on acoustical ceiling
texture

Terminal 2, upper level kitchen
area Non-Asbestos

FF-01 Floor float, leveling
Terminal 2, ground level,
electronic maintenance office,
under FT-02

Non-Asbestos

FT-01
12” FT off-white with gray and
black streaks and gold
Adhesive

Terminal 2 upper level, –bar
area, behind counter, and
back room

Non-Asbestos

FT-02 12” FT, gray with light streaks
and black Adhesive

Ground level custom storage
area and exercise room Non-Asbestos

FT-03
12” FT, beige with brown and
white streaks and amber
Adhesive

Ground level, US customs
break room, office supplies
and mail room

Non-Asbestos

FT-04
12” FT, light gray with short
black streaks and yellow
Adhesive

Terminal 2, ground level,
electronic maintenance office Non-Asbestos

FT-05 12” FT, light blue and gold
Adhesive

Terminal 2, ground level, Jet
Blue crew member break room
and office

Non-Asbestos

FT-06
12” FT, light tan with brown
and white streaks and black
Adhesive

Terminal 2, ground level, little
store Non-Asbestos

FT-07 12” FT, black with gray
streaks and amber Adhesive

Terminal 2, ground level,
telecommunication equipment
room

Non-Asbestos

FT-08 12” FT black and yellow
Adhesive

Mezzanine, level 1, Delta
Airlines offices
Pier – Delta ramp offices

Non-Asbestos

FT-09 12” FT green with gray mottle
and yellow Adhesive Break room by NAD offices Non-Asbestos
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TABLE 2B – Identified and Sampled Suspect ACM

Terminal  2 Areas

Sample
Number Description Location Results

FT-10
12” FT off-white with gray and
white streaks and yellow
Adhesive

Mezzanine level 1 – airport
parking office and storage
room

Non-Asbestos

FT-11
12” FT, off-white with black
dots/specks and yellow and
black Adhesive

Mezzanine level 1, throughout
American Airlines office,
storage room and break room

Non-Asbestos

FT-12 12” FT, black with short white
streaks and clear Adhesive

Pier – Delta ramp offices,
patch tile Non-Asbestos

RTS-01 Roof tar sealant, white Roof – at metal seams Non-Asbestos

RTS-02 Roof tar sealant, black Roof – at built-up vents and
hatches Non-Asbestos

RST-03 Roof tar sealant, very white Roof – at metal seams,
patches Non-Asbestos

SS-01 Seam sealant, gray
Ground level, generator room
Mezzanine level 2, fan room,
on duct seams

Non-Asbestos

SS-02 Seam sealant, brown with
brown granules

Mezzanine level 2 –
unoccupied room adjacent to
fan room, on ducts

Non-Asbestos

TS-01 Tar sealant, black

Terminal 2, upper level –
above ceiling in kitchen, on
pipe fittings
Lower level, mechanical room,
on pipe fittings
Mezzanine level 1 and level 2 -
on pipe fittings

Non-Asbestos

TS-02 Tar sealant, white

Terminal 2, upper level –
beverage storage room, on
seams of foil duct insulation
Lower level, mechanical room,
on seams of foil duct insulation

Non-Asbestos

VFS-01 Vinyl floor sheeting, gray Terminal 2, ground level, Jet
Blue crew office, under carpet Non-Asbestos

VSF-02 Vinyl sheet flooring, light blue
with white mottle

Mezzanine level 1, Nassau
flight services, administration
offices, break room, and
corridors

Non-Asbestos

VSF-03
Vinyl sheet flooring squares,
off-white with black
dots/specks

Mezzanine level 1, throughout
US Air offices Non-Asbestos

VSF-04 Vinyl sheet flooring, faux gray
wood slats

Mezzanine level 1, 2 back
manager offices Non-Asbestos
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TABLE 2B – Identified and Sampled Suspect ACM

Terminal  2 Areas

Sample
Number Description Location Results

WJC-01 Drywall and Joint Compound Terminal 2, upper level –
kitchen Non-Asbestos

WJC-02 Drywall and Joint Compound Mezzanine level 1 and level 2
offices and corridors Non-Asbestos

WP-01 Wall Plaster
Pier – exterior walls
Terminal 2, upper level –
corridors beyond security

Non-Asbestos

WTEX-01 Wall texture, heavy
Terminal 2, upper level around
security screening areas, over
drywall

Non-Asbestos

WTEX-02 Wall texture, light
Terminal 2, upper level around
security screening areas, over
drywall

Non-Asbestos

FT = Floor Tile Chy = Chrysotile

The following hazardous special waste materials were observed:

TABLE 3A – Hazardous / Special Waste Materials

International Terminal Areas

Description Quantity*

Fluorescent bulbs – four foot 1,600
Smoke Detectors 17
Light Fixture Electrical Ballasts 400
High intensity bulbs 220
Emergency exit lights 20
Motion detectors 5
Small Electronic Devices 10
Hydraulic Door Closer 30
HVAC units (roofop) 17
HVAC units (interior) 2
Window Air Conditioning Units 5
Water heater 1
Fire extinguisher 10
Pad-Mounted Electrical Transformers 1
Thermostats 1
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TABLE 3B – Hazardous / Special Waste Materials

Terminal 2 Areas
Description Quantity*

Fluorescent bulbs – three foot 1,875
Fluorescent bulbs – five foot 30
U-shape Fluorescent bulbs – two foot 26
Smoke Detectors 40
Light Fixture Electrical Ballasts 870
High intensity bulbs 85
Emergency exit lights 25
Motion detectors 20
Small Electronic Devices 30
Speakers 215
Hydraulic Door Closer 55
HVAC units (roofop) 20
HVAC units (interior) 1
Chiller Units 2
Refrigeration Units (walk-in coolers) 2
Fire extinguisher 2
Pad-Mounted Electrical Transformers 10

! Quantities are approximations.

The hazardous materials listed above (and any like chemicals and materials) should be
removed from the buildings prior to demolition.  The materials should be properly
packaged and disposed, or recycled.  Refrigerants should be properly recovered and
recycled/disposed.

Electrical ballasts were examined in four light fixtures in the Terminal 2 Area.  All four
ballasts were labeled “NO PCB”.

TABLE 4 – Lead Paint Sampling and Analysis

Sample
Number Description Location

Results
(% Lead

Content)*
T2PP-01A Interior Wall Paint - Cream Terminal 2 Pier < 0.007
T2PP-01B Interior Wall Paint - Cream Terminal 2 Pier < 0.018
T2PP-01C Interior Wall Paint - Cream Terminal 2 Pier < 0.010
T2PP-01D Interior Wall Paint - Cream Terminal 2 Pier < 0.010

T2P-02A Interior Wall Paint (on
plaster) – Off-White

Terminal 2 Upper Level, passenger
boarding/waiting areas < 0.010

T2P-03A Peeling Paint on Ventilation
Duct - Cream

Terminal 2 Lower Level, Baggage
Handling (Air Side) < 0.004

T2P-04A Peeling Paint on Metal Pipes
– Gray/Silver

Terminal 2 Lower Level, Baggage
Handling (Air Side) 0.006

T2P-05A Peeling Paint on Structural
Metal – Gray

Terminal 2 Ground Level Outside
Canopy (drop off area) 0.028

T2P-05B Peeling Paint on Structural
Metal – Gray

Terminal 2 Ground Level Outside
Canopy (drop off area) < 0.004
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T2P-06A Peeling Paint on Canopy
Deck – Gray

Terminal 2 Ground Level Outside
Canopy (drop off area) < 0.004

T2P-06B Peeling Paint on Canopy
Deck – Gray

Terminal 2 Ground Level Outside
Canopy (drop off area) < 0.006

ITP-01A Peeling Paint on Structural
Metal – Gray

International Terminal Ground Level
Outside Canopy in front of Terminal
(pick-up area)

0.291

ITP-01B Peeling Paint on Structural
Metal – Gray

International Terminal Ground Level
Outside Canopy (pick-up area) 0.006

ITP-02A Peeling Paint on Canopy
Deck – Gray

International Terminal Ground Level
Outside Canopy (pick-up area) < 0.005

ITP-02B Peeling Paint on Canopy
Deck – Gray

International Terminal Ground Level
Outside Canopy (pick-up area) < 0.004

SM-01A Used Sandblast Media (black
granular)

Maintenance Garage.  On Floor near
Garage Door < 0.003

SM-01B Used Sandblast Media (black
granular)

Maintenance Garage.  On Floor near
Garage Door < 0.003

*U.S. HUD defines lead-based paint as paint containing greater than 0.5% lead.
*The Consumer Products Safety Commission considers a paint “lead-free” if the lead content is <0.06%.
*The requirements of the OSHA Lead in Construction Standard, 29 CFR 1926.62, are invoked if any lead is
present in the sample.

5.0 Recommendations

Asbestos:  The Roof Caulk/Sealant found on the metal roof panel seams of the
International Terminal is a non-friable ACM.   If the metal roof panels/sheets are to be
recycled, the metal recycler should be notified of the asbestos-containing caulk, or the
caulk should be removed prior to recycling.

Lead Paint: Given the age of the buildings (1985 or newer) interior paints are probably
not lead containing.  The sampling data indicates only the exterior canopy paint on the
International Terminal may have elevated lead levels.  Further testing may be warranted
to more accurately determine the lead content of all the paint on the canopy.

Special Waste Materials: It is advisable to remove and segregate the items and
materials identified as special waste.  These materials should not be included with the
general demolition debris that is typically limited to concrete, wood (except waterproof
treated wood), metal, plaster and drywall.   In the US, construction debris landfills often
will not accept plastics, treated wood, fabrics, light bulbs, electronic devices and motors.
Non-PCB light ballasts are often segregated from the demolition debris as they do
contain oil.

Typical costs in the US for recycling/disposal of some of the special wastes/materials
listed above are:

Fluorescent Bulbs: $0.40 to $0.60 per bulb
Electrical Ballasts in light fixtures (non-PCB): $0.70 to $0.85 per pound
Small electrical devices: $0.60 to $0.70 per pound
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SCHNEIDER LABORATORIES
I N C O R P O R A T E D

2512 W. Cary Street • Richmond, Virginia • 23220-5117
804-353-6778 • 800-785-LABS (5227) • (FAX) 804-359-1475

Excellence in Service and Technology
AIHA/ELLAP 100527, NVLAP 101150-0, NYELAP/NELAC 11413, CAELAP 2078, NC 593, SC 93003

LABORATORY ANALYSIS REPORT
Asbestos Identification by EPA Method 600/M4/82/020

CLIENT: Parks Environmental Consulting

ADDRESS: 2233 University Ave W    Ste 325

St. Paul, MN  55114-1600

ACCOUNT #: 2662-07-679

PROJECT NAME: Lynden Pindling

PO NO.:

JOB LOCATION: Intl Airport US Term

PROJECT NO.: 9190

DATE RECEIVED: 8/7/2007

DATE ANALYZED: 8/14/2007

DATE COLLECTED:

DATE REPORTED: 8/15/2007

SampleType: BULK

PLM Analysis Results

Asbestos Fibers Other Materials

Sample

Layer ID

Identification/

Client SLI Sample 

No.

Sample/

Layer Name

ADH-01A 29420256

Brown, Soft

None DetectedLayer 1: Adhesive NON FIBROUS MATERIAL100%

ADH-01B 29420257

Brown, Soft

None DetectedLayer 1: Adhesive NON FIBROUS MATERIAL100%

CLK-01A 29420258

White, Soft

None DetectedLayer 1: Caulk NON FIBROUS MATERIAL100%

CLK-01B 29420259

White, Soft

None DetectedLayer 1: Caulk NON FIBROUS MATERIAL100%

Samples analyzed by the EPA Test Method are subject to the limitations of light microscopy including matrix interference.  Gravimetric 
reduction and correlative analyses are recommended for all non-friable, organically bound materials.  This method has a reporting limit of 
1% or greater.  Visual estimation contains an inherent range of uncertainty.  This report must not be reproduced except in full with the 
approval of the lab, and must not be used to claim NVLAP or other gov't agency endorsement.

Total Number of Pages in Report: 26

Results relate only to samples as received by the laboratory. Visit www.slabinc.com for current certifications.



PLM Analysis Results

Asbestos Fibers Other Materials

Sample

Layer ID

Identification/

Account - Workorder 2662-07-679 (Continued) Page 2 (Continued)

Client SLI Sample 

No.

Sample/

Layer Name

CT-01A 29420260

White, Fibrous

None DetectedLayer 1: Ceiling Tile MINERAL/GLASS WOOL90%

NON FIBROUS MATERIAL10%

CT-01B 29420261

White, Fibrous

None DetectedLayer 1: Ceiling Tile MINERAL/GLASS WOOL90%

NON FIBROUS MATERIAL10%

CT-01C 29420262

White, Fibrous

None DetectedLayer 1: Ceiling Tile MINERAL/GLASS WOOL90%

NON FIBROUS MATERIAL10%

CT-01D 29420263

White, Fibrous

None DetectedLayer 1: Ceiling Tile MINERAL/GLASS WOOL90%

NON FIBROUS MATERIAL10%

CT-02A 29420264

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CT-02B 29420265

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CT-02C 29420266

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

Samples analyzed by the EPA Test Method are subject to the limitations of light microscopy including matrix interference.  Gravimetric 
reduction and correlative analyses are recommended for all non-friable, organically bound materials.  This method has a reporting limit of 
1% or greater.  Visual estimation contains an inherent range of uncertainty.  This report must not be reproduced except in full with the 
approval of the lab, and must not be used to claim NVLAP or other gov't agency endorsement.

Total Number of Pages in Report: 26

Results relate only to samples as received by the laboratory. Visit www.slabinc.com for current certifications.



PLM Analysis Results

Asbestos Fibers Other Materials

Sample

Layer ID

Identification/

Account - Workorder 2662-07-679 (Continued) Page 3 (Continued)

Client SLI Sample 

No.

Sample/

Layer Name

CT-02D 29420267

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CT-03A 29420268

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL20%

FOAMED GLASS30%

NON FIBROUS MATERIAL10%

CT-03B 29420269

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL25%

FOAMED GLASS25%

NON FIBROUS MATERIAL10%

CT-03C 29420270

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL25%

FOAMED GLASS25%

NON FIBROUS MATERIAL10%

CT-04A 29420271

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CT-04B 29420272

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

Samples analyzed by the EPA Test Method are subject to the limitations of light microscopy including matrix interference.  Gravimetric 
reduction and correlative analyses are recommended for all non-friable, organically bound materials.  This method has a reporting limit of 
1% or greater.  Visual estimation contains an inherent range of uncertainty.  This report must not be reproduced except in full with the 
approval of the lab, and must not be used to claim NVLAP or other gov't agency endorsement.

Total Number of Pages in Report: 26

Results relate only to samples as received by the laboratory. Visit www.slabinc.com for current certifications.



PLM Analysis Results

Asbestos Fibers Other Materials

Sample

Layer ID

Identification/

Account - Workorder 2662-07-679 (Continued) Page 4 (Continued)

Client SLI Sample 

No.

Sample/

Layer Name

CT-04C 29420273

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CT-05A 29420274

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CT-05B 29420275

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CT-06A 29420276

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CT-07A 29420277

White, Fibrous

None DetectedLayer 1: Ceiling Tile MINERAL/GLASS WOOL90%

NON FIBROUS MATERIAL10%

CT-07B 29420278

White, Fibrous

None DetectedLayer 1: Ceiling Tile MINERAL/GLASS WOOL90%

NON FIBROUS MATERIAL10%

CT-08A 29420279

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

Samples analyzed by the EPA Test Method are subject to the limitations of light microscopy including matrix interference.  Gravimetric 
reduction and correlative analyses are recommended for all non-friable, organically bound materials.  This method has a reporting limit of 
1% or greater.  Visual estimation contains an inherent range of uncertainty.  This report must not be reproduced except in full with the 
approval of the lab, and must not be used to claim NVLAP or other gov't agency endorsement.

Total Number of Pages in Report: 26

Results relate only to samples as received by the laboratory. Visit www.slabinc.com for current certifications.



PLM Analysis Results

Asbestos Fibers Other Materials

Sample

Layer ID

Identification/

Account - Workorder 2662-07-679 (Continued) Page 5 (Continued)

Client SLI Sample 

No.

Sample/

Layer Name

CT-08B 29420280

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CT-08C 29420281

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CT-09A 29420282

White, Fibrous

None DetectedLayer 1: Ceiling Tile MINERAL/GLASS WOOL90%

NON FIBROUS MATERIAL10%

CT-09B 29420283

White, Fibrous

None DetectedLayer 1: Ceiling Tile MINERAL/GLASS WOOL90%

NON FIBROUS MATERIAL10%

CT-10A 29420284

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CT-10B 29420285

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CT-10C 29420286

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

Samples analyzed by the EPA Test Method are subject to the limitations of light microscopy including matrix interference.  Gravimetric 
reduction and correlative analyses are recommended for all non-friable, organically bound materials.  This method has a reporting limit of 
1% or greater.  Visual estimation contains an inherent range of uncertainty.  This report must not be reproduced except in full with the 
approval of the lab, and must not be used to claim NVLAP or other gov't agency endorsement.

Total Number of Pages in Report: 26

Results relate only to samples as received by the laboratory. Visit www.slabinc.com for current certifications.



PLM Analysis Results

Asbestos Fibers Other Materials

Sample

Layer ID

Identification/

Account - Workorder 2662-07-679 (Continued) Page 6 (Continued)

Client SLI Sample 

No.

Sample/

Layer Name

CT-11A 29420287

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER45%

MINERAL/GLASS WOOL30%

FOAMED GLASS15%

NON FIBROUS MATERIAL10%

CT-11B 29420288

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER45%

MINERAL/GLASS WOOL30%

FOAMED GLASS15%

NON FIBROUS MATERIAL10%

CT-12A 29420289

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CT-12B 29420290

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CT-13A 29420291

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CT-13B 29420292

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

Samples analyzed by the EPA Test Method are subject to the limitations of light microscopy including matrix interference.  Gravimetric 
reduction and correlative analyses are recommended for all non-friable, organically bound materials.  This method has a reporting limit of 
1% or greater.  Visual estimation contains an inherent range of uncertainty.  This report must not be reproduced except in full with the 
approval of the lab, and must not be used to claim NVLAP or other gov't agency endorsement.

Total Number of Pages in Report: 26

Results relate only to samples as received by the laboratory. Visit www.slabinc.com for current certifications.



PLM Analysis Results

Asbestos Fibers Other Materials

Sample

Layer ID

Identification/

Account - Workorder 2662-07-679 (Continued) Page 7 (Continued)

Client SLI Sample 

No.

Sample/

Layer Name

CT-13C 29420293

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CT-13D 29420294

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CT-14A 29420295

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CT-14B 29420296

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CT-14C 29420297

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CT-15A 29420298

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

Samples analyzed by the EPA Test Method are subject to the limitations of light microscopy including matrix interference.  Gravimetric 
reduction and correlative analyses are recommended for all non-friable, organically bound materials.  This method has a reporting limit of 
1% or greater.  Visual estimation contains an inherent range of uncertainty.  This report must not be reproduced except in full with the 
approval of the lab, and must not be used to claim NVLAP or other gov't agency endorsement.

Total Number of Pages in Report: 26

Results relate only to samples as received by the laboratory. Visit www.slabinc.com for current certifications.



PLM Analysis Results

Asbestos Fibers Other Materials

Sample

Layer ID

Identification/

Account - Workorder 2662-07-679 (Continued) Page 8 (Continued)

Client SLI Sample 

No.

Sample/

Layer Name

CT-15B 29420299

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CT-16A 29420300

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL25%

FOAMED GLASS25%

NON FIBROUS MATERIAL10%

CT-16B 29420301

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL25%

FOAMED GLASS25%

NON FIBROUS MATERIAL10%

CT-16C 29420302

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL25%

FOAMED GLASS25%

NON FIBROUS MATERIAL10%

CT-16D 29420303

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL25%

FOAMED GLASS25%

NON FIBROUS MATERIAL10%

CT-17A 29420304

White, Fibrous

None DetectedLayer 1: Ceiling Tile MINERAL/GLASS WOOL90%

NON FIBROUS MATERIAL10%

CT-17B 29420305

White, Fibrous

None DetectedLayer 1: Ceiling Tile MINERAL/GLASS WOOL90%

NON FIBROUS MATERIAL10%

Samples analyzed by the EPA Test Method are subject to the limitations of light microscopy including matrix interference.  Gravimetric 
reduction and correlative analyses are recommended for all non-friable, organically bound materials.  This method has a reporting limit of 
1% or greater.  Visual estimation contains an inherent range of uncertainty.  This report must not be reproduced except in full with the 
approval of the lab, and must not be used to claim NVLAP or other gov't agency endorsement.

Total Number of Pages in Report: 26

Results relate only to samples as received by the laboratory. Visit www.slabinc.com for current certifications.



PLM Analysis Results

Asbestos Fibers Other Materials

Sample

Layer ID

Identification/

Account - Workorder 2662-07-679 (Continued) Page 9 (Continued)

Client SLI Sample 

No.

Sample/

Layer Name

CT-18A 29420306

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CT-18B 29420307

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CT-19A 29420308

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CT-19B 29420309

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CT-19C 29420310

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CT-19D 29420311

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

Samples analyzed by the EPA Test Method are subject to the limitations of light microscopy including matrix interference.  Gravimetric 
reduction and correlative analyses are recommended for all non-friable, organically bound materials.  This method has a reporting limit of 
1% or greater.  Visual estimation contains an inherent range of uncertainty.  This report must not be reproduced except in full with the 
approval of the lab, and must not be used to claim NVLAP or other gov't agency endorsement.

Total Number of Pages in Report: 26

Results relate only to samples as received by the laboratory. Visit www.slabinc.com for current certifications.



PLM Analysis Results

Asbestos Fibers Other Materials

Sample

Layer ID

Identification/

Account - Workorder 2662-07-679 (Continued) Page 10 (Continued)

Client SLI Sample 

No.

Sample/

Layer Name

CT-19E 29420312

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CT-20A 29420313

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL25%

FOAMED GLASS25%

NON FIBROUS MATERIAL10%

CT-20B 29420314

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL25%

FOAMED GLASS25%

NON FIBROUS MATERIAL10%

CT-21A 29420315

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CT-21B 29420316

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CT-21C 29420317

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

Samples analyzed by the EPA Test Method are subject to the limitations of light microscopy including matrix interference.  Gravimetric 
reduction and correlative analyses are recommended for all non-friable, organically bound materials.  This method has a reporting limit of 
1% or greater.  Visual estimation contains an inherent range of uncertainty.  This report must not be reproduced except in full with the 
approval of the lab, and must not be used to claim NVLAP or other gov't agency endorsement.

Total Number of Pages in Report: 26

Results relate only to samples as received by the laboratory. Visit www.slabinc.com for current certifications.



PLM Analysis Results

Asbestos Fibers Other Materials

Sample

Layer ID

Identification/

Account - Workorder 2662-07-679 (Continued) Page 11 (Continued)

Client SLI Sample 

No.

Sample/

Layer Name

CT-22A 29420318

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CT-22B 29420319

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CT-22C 29420320

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CT-23A 29420321

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER45%

MINERAL/GLASS WOOL20%

FOAMED GLASS20%

NON FIBROUS MATERIAL15%

CT-23B 29420322

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER45%

MINERAL/GLASS WOOL20%

FOAMED GLASS20%

NON FIBROUS MATERIAL15%

CT-23C 29420323

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER45%

MINERAL/GLASS WOOL20%

FOAMED GLASS20%

NON FIBROUS MATERIAL15%

Samples analyzed by the EPA Test Method are subject to the limitations of light microscopy including matrix interference.  Gravimetric 
reduction and correlative analyses are recommended for all non-friable, organically bound materials.  This method has a reporting limit of 
1% or greater.  Visual estimation contains an inherent range of uncertainty.  This report must not be reproduced except in full with the 
approval of the lab, and must not be used to claim NVLAP or other gov't agency endorsement.

Total Number of Pages in Report: 26

Results relate only to samples as received by the laboratory. Visit www.slabinc.com for current certifications.



PLM Analysis Results

Asbestos Fibers Other Materials

Sample

Layer ID

Identification/

Account - Workorder 2662-07-679 (Continued) Page 12 (Continued)

Client SLI Sample 

No.

Sample/

Layer Name

CT-24A 29420324

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CT-24B 29420325

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CTEX-01A 29420326

White, Granular

None DetectedLayer 1: Ceiling Texture NON FIBROUS MATERIAL100%

CTEX-01B 29420327

White, Granular

None DetectedLayer 1: Ceiling Texture NON FIBROUS MATERIAL100%

CTEX-01C 29420328

White, Granular

None DetectedLayer 1: Ceiling Texture NON FIBROUS MATERIAL100%

FF-01A 29420329

Gray, Granular

None DetectedLayer 1: Leveling Compound NON FIBROUS MATERIAL100%

Black, Bituminous

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

FF-01B 29420330

Gray, Granular

None DetectedLayer 1: Leveling Compound NON FIBROUS MATERIAL100%

Samples analyzed by the EPA Test Method are subject to the limitations of light microscopy including matrix interference.  Gravimetric 
reduction and correlative analyses are recommended for all non-friable, organically bound materials.  This method has a reporting limit of 
1% or greater.  Visual estimation contains an inherent range of uncertainty.  This report must not be reproduced except in full with the 
approval of the lab, and must not be used to claim NVLAP or other gov't agency endorsement.

Total Number of Pages in Report: 26

Results relate only to samples as received by the laboratory. Visit www.slabinc.com for current certifications.



PLM Analysis Results

Asbestos Fibers Other Materials

Sample

Layer ID

Identification/

Account - Workorder 2662-07-679 (Continued) Page 13 (Continued)

Client SLI Sample 

No.

Sample/

Layer Name

Black, Bituminous

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

FT-01A 29420331

Tan, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Yellow, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

FT-01B 29420332

Tan, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Yellow, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

FT-02A 29420333

Gray, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Black, Bituminous

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

FT-02B 29420334

Gray, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Black, Bituminous

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

FT-02C 29420335

Gray, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Samples analyzed by the EPA Test Method are subject to the limitations of light microscopy including matrix interference.  Gravimetric 
reduction and correlative analyses are recommended for all non-friable, organically bound materials.  This method has a reporting limit of 
1% or greater.  Visual estimation contains an inherent range of uncertainty.  This report must not be reproduced except in full with the 
approval of the lab, and must not be used to claim NVLAP or other gov't agency endorsement.

Total Number of Pages in Report: 26

Results relate only to samples as received by the laboratory. Visit www.slabinc.com for current certifications.



PLM Analysis Results

Asbestos Fibers Other Materials

Sample

Layer ID

Identification/

Account - Workorder 2662-07-679 (Continued) Page 14 (Continued)

Client SLI Sample 

No.

Sample/

Layer Name

Black, Bituminous

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

FT-02D 29420336

Gray, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Black, Bituminous

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

FT-03A 29420337

Tan, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Yellow, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

FT-03B 29420338

Tan, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Yellow, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

FT-03C 29420339

Tan, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Yellow, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

FT-04A 29420340

Gray, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Samples analyzed by the EPA Test Method are subject to the limitations of light microscopy including matrix interference.  Gravimetric 
reduction and correlative analyses are recommended for all non-friable, organically bound materials.  This method has a reporting limit of 
1% or greater.  Visual estimation contains an inherent range of uncertainty.  This report must not be reproduced except in full with the 
approval of the lab, and must not be used to claim NVLAP or other gov't agency endorsement.

Total Number of Pages in Report: 26

Results relate only to samples as received by the laboratory. Visit www.slabinc.com for current certifications.



PLM Analysis Results

Asbestos Fibers Other Materials

Sample

Layer ID

Identification/

Account - Workorder 2662-07-679 (Continued) Page 15 (Continued)

Client SLI Sample 

No.

Sample/

Layer Name

Yellow, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

FT-05A 29420341

Blue, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Yellow, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

FT-05B 29420342

Blue, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Yellow, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

FT-06A 29420343

Tan, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Black, Bituminous

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

FT-06B 29420344

Tan, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Black, Bituminous

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

FT-07A 29420345

Black, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Samples analyzed by the EPA Test Method are subject to the limitations of light microscopy including matrix interference.  Gravimetric 
reduction and correlative analyses are recommended for all non-friable, organically bound materials.  This method has a reporting limit of 
1% or greater.  Visual estimation contains an inherent range of uncertainty.  This report must not be reproduced except in full with the 
approval of the lab, and must not be used to claim NVLAP or other gov't agency endorsement.

Total Number of Pages in Report: 26

Results relate only to samples as received by the laboratory. Visit www.slabinc.com for current certifications.



PLM Analysis Results

Asbestos Fibers Other Materials

Sample

Layer ID

Identification/

Account - Workorder 2662-07-679 (Continued) Page 16 (Continued)

Client SLI Sample 

No.

Sample/

Layer Name

White, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

FT-07B 29420346

Black, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

White/Yellow, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

FT-08A 29420347

Gray, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Yellow, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

FT-08B 29420348

Gray, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Yellow, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

FT-08C 29420349

Gray, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Yellow, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

FT-09A 29420350

Green, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Samples analyzed by the EPA Test Method are subject to the limitations of light microscopy including matrix interference.  Gravimetric 
reduction and correlative analyses are recommended for all non-friable, organically bound materials.  This method has a reporting limit of 
1% or greater.  Visual estimation contains an inherent range of uncertainty.  This report must not be reproduced except in full with the 
approval of the lab, and must not be used to claim NVLAP or other gov't agency endorsement.

Total Number of Pages in Report: 26

Results relate only to samples as received by the laboratory. Visit www.slabinc.com for current certifications.



PLM Analysis Results

Asbestos Fibers Other Materials

Sample

Layer ID

Identification/

Account - Workorder 2662-07-679 (Continued) Page 17 (Continued)

Client SLI Sample 

No.

Sample/

Layer Name

Yellow, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

FT-09B 29420351

Green, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Yellow, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

FT-10A 29420352

White, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Yellow, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

FT-11A 29420353

Gray, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Yellow, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

FT-11B 29420354

Gray, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Yellow, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

FT-11C 29420355

Gray, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Samples analyzed by the EPA Test Method are subject to the limitations of light microscopy including matrix interference.  Gravimetric 
reduction and correlative analyses are recommended for all non-friable, organically bound materials.  This method has a reporting limit of 
1% or greater.  Visual estimation contains an inherent range of uncertainty.  This report must not be reproduced except in full with the 
approval of the lab, and must not be used to claim NVLAP or other gov't agency endorsement.

Total Number of Pages in Report: 26

Results relate only to samples as received by the laboratory. Visit www.slabinc.com for current certifications.



PLM Analysis Results

Asbestos Fibers Other Materials

Sample

Layer ID

Identification/

Account - Workorder 2662-07-679 (Continued) Page 18 (Continued)

Client SLI Sample 

No.

Sample/

Layer Name

Yellow, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

FT-12A 29420356

Black, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Black, Bituminous

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

RTS-01A 29420357

White, Soft

None DetectedLayer 1: Sealant NON FIBROUS MATERIAL100%

RTS-01B 29420358

White, Soft

None DetectedLayer 1: Sealant NON FIBROUS MATERIAL100%

RTS-01C 29420359

White, Soft

None DetectedLayer 1: Sealant NON FIBROUS MATERIAL100%

RTS-02A 29420360

Black, Bituminous

None DetectedLayer 1: Sealant SYNTHETIC FIBER15%

NON FIBROUS MATERIAL85%

RTS-02B 29420361

Black, Bituminous

None DetectedLayer 1: Sealant SYNTHETIC FIBER15%

NON FIBROUS MATERIAL85%

RTS-02C 29420362

Black, Bituminous

None DetectedLayer 1: Sealant SYNTHETIC FIBER15%

NON FIBROUS MATERIAL85%

Samples analyzed by the EPA Test Method are subject to the limitations of light microscopy including matrix interference.  Gravimetric 
reduction and correlative analyses are recommended for all non-friable, organically bound materials.  This method has a reporting limit of 
1% or greater.  Visual estimation contains an inherent range of uncertainty.  This report must not be reproduced except in full with the 
approval of the lab, and must not be used to claim NVLAP or other gov't agency endorsement.

Total Number of Pages in Report: 26

Results relate only to samples as received by the laboratory. Visit www.slabinc.com for current certifications.



PLM Analysis Results

Asbestos Fibers Other Materials

Sample

Layer ID

Identification/

Account - Workorder 2662-07-679 (Continued) Page 19 (Continued)

Client SLI Sample 

No.

Sample/

Layer Name

RTS-03A 29420363

Silver, Granular

None DetectedLayer 1: Sealant NON FIBROUS MATERIAL100%

White, Soft

None DetectedLayer 2: Sealant NON FIBROUS MATERIAL100%

RTS-03B 29420364

Silver, Granular

None DetectedLayer 1: Sealant NON FIBROUS MATERIAL100%

White, Soft

None DetectedLayer 2: Sealant NON FIBROUS MATERIAL100%

SS-01A 29420365

Gray, Soft

None DetectedLayer 1: Sealant WOLLASTONITE15%

NON FIBROUS MATERIAL85%

SS-01B 29420366

Gray, Soft

None DetectedLayer 1: Sealant WOLLASTONITE15%

NON FIBROUS MATERIAL85%

SS-02A 29420367

Yellow, Soft

None DetectedLayer 1: Sealant NON FIBROUS MATERIAL100%

SS-02B 29420368

Yellow, Soft

None DetectedLayer 1: Sealant NON FIBROUS MATERIAL100%

TS-01A 29420369

Black, Bituminous

None DetectedLayer 1: Sealant MINERAL/GLASS WOOL10%

NON FIBROUS MATERIAL90%

Samples analyzed by the EPA Test Method are subject to the limitations of light microscopy including matrix interference.  Gravimetric 
reduction and correlative analyses are recommended for all non-friable, organically bound materials.  This method has a reporting limit of 
1% or greater.  Visual estimation contains an inherent range of uncertainty.  This report must not be reproduced except in full with the 
approval of the lab, and must not be used to claim NVLAP or other gov't agency endorsement.

Total Number of Pages in Report: 26

Results relate only to samples as received by the laboratory. Visit www.slabinc.com for current certifications.



PLM Analysis Results

Asbestos Fibers Other Materials

Sample

Layer ID

Identification/

Account - Workorder 2662-07-679 (Continued) Page 20 (Continued)

Client SLI Sample 

No.

Sample/

Layer Name

TS-01B 29420370

Black, Bituminous

None DetectedLayer 1: Sealant MINERAL/GLASS WOOL10%

NON FIBROUS MATERIAL90%

TS-02A 29420371

White, Soft

None DetectedLayer 1: Sealant NON FIBROUS MATERIAL100%

TS-02B 29420372

White, Soft

None DetectedLayer 1: Sealant NON FIBROUS MATERIAL100%

TS-02C 29420373

White, Soft

None DetectedLayer 1: Sealant NON FIBROUS MATERIAL100%

TS-02D 29420374

White, Soft

None DetectedLayer 1: Sealant NON FIBROUS MATERIAL100%

VFS-01A 29420375

Gray, Rubbery

None DetectedLayer 1: Sheet Flooring NON FIBROUS MATERIAL100%

Yellow, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

VSF-02A 29420376

Gray, Fibrous

None DetectedLayer 1: Sheet Flooring CELLULOSE FIBER25%

SYNTHETIC FIBER15%

NON FIBROUS MATERIAL60%

Yellow, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

Samples analyzed by the EPA Test Method are subject to the limitations of light microscopy including matrix interference.  Gravimetric 
reduction and correlative analyses are recommended for all non-friable, organically bound materials.  This method has a reporting limit of 
1% or greater.  Visual estimation contains an inherent range of uncertainty.  This report must not be reproduced except in full with the 
approval of the lab, and must not be used to claim NVLAP or other gov't agency endorsement.

Total Number of Pages in Report: 26

Results relate only to samples as received by the laboratory. Visit www.slabinc.com for current certifications.



PLM Analysis Results

Asbestos Fibers Other Materials

Sample

Layer ID

Identification/

Account - Workorder 2662-07-679 (Continued) Page 21 (Continued)

Client SLI Sample 

No.

Sample/

Layer Name

VSF-02B 29420377

Gray, Fibrous

None DetectedLayer 1: Sheet Flooring CELLULOSE FIBER25%

SYNTHETIC FIBER15%

NON FIBROUS MATERIAL60%

Yellow, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

VSF-03A 29420378

Gray, Rubbery

None DetectedLayer 1: Sheet Flooring NON FIBROUS MATERIAL100%

Clear, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

VSF-03B 29420379

Gray, Rubbery

None DetectedLayer 1: Sheet Flooring NON FIBROUS MATERIAL100%

Clear, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

VSF-03C 29420380

Gray, Rubbery

None DetectedLayer 1: Sheet Flooring NON FIBROUS MATERIAL100%

Clear, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

VSF-04A 29420381

Gray, Rubbery

None DetectedLayer 1: Sheet Flooring NON FIBROUS MATERIAL100%

Clear, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

Samples analyzed by the EPA Test Method are subject to the limitations of light microscopy including matrix interference.  Gravimetric 
reduction and correlative analyses are recommended for all non-friable, organically bound materials.  This method has a reporting limit of 
1% or greater.  Visual estimation contains an inherent range of uncertainty.  This report must not be reproduced except in full with the 
approval of the lab, and must not be used to claim NVLAP or other gov't agency endorsement.

Total Number of Pages in Report: 26

Results relate only to samples as received by the laboratory. Visit www.slabinc.com for current certifications.



PLM Analysis Results

Asbestos Fibers Other Materials

Sample

Layer ID

Identification/

Account - Workorder 2662-07-679 (Continued) Page 22 (Continued)

Client SLI Sample 

No.

Sample/

Layer Name

VSF-04B 29420382

Gray, Rubbery

None DetectedLayer 1: Sheet Flooring NON FIBROUS MATERIAL100%

Clear, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

WJC-01A 29420383

White, Powdery

None DetectedLayer 1: Drywall CELLULOSE FIBER3%

NON FIBROUS MATERIAL97%

White, Granular

None DetectedLayer 2: Joint Compound NON FIBROUS MATERIAL100%

White, Powdery/Granular

None DetectedLayer 3: Drywall/Joint Cmpd CELLULOSE FIBER3%

NON FIBROUS MATERIAL97%

WJC-01B 29420384

White, Powdery

None DetectedLayer 1: Drywall CELLULOSE FIBER3%

NON FIBROUS MATERIAL97%

White, Granular

None DetectedLayer 2: Joint Compound NON FIBROUS MATERIAL100%

White, Powdery/Granular

None DetectedLayer 3: Drywall/Joint Cmpd CELLULOSE FIBER3%

NON FIBROUS MATERIAL97%

WJC-01C 29420385

White, Powdery

None DetectedLayer 1: Drywall CELLULOSE FIBER3%

NON FIBROUS MATERIAL97%

White, Granular

None DetectedLayer 2: Joint Compound NON FIBROUS MATERIAL100%

Samples analyzed by the EPA Test Method are subject to the limitations of light microscopy including matrix interference.  Gravimetric 
reduction and correlative analyses are recommended for all non-friable, organically bound materials.  This method has a reporting limit of 
1% or greater.  Visual estimation contains an inherent range of uncertainty.  This report must not be reproduced except in full with the 
approval of the lab, and must not be used to claim NVLAP or other gov't agency endorsement.

Total Number of Pages in Report: 26

Results relate only to samples as received by the laboratory. Visit www.slabinc.com for current certifications.



PLM Analysis Results

Asbestos Fibers Other Materials

Sample

Layer ID

Identification/

Account - Workorder 2662-07-679 (Continued) Page 23 (Continued)

Client SLI Sample 

No.

Sample/

Layer Name

White, Powdery/Granular

None DetectedLayer 3: Drywall/Joint Cmpd CELLULOSE FIBER3%

NON FIBROUS MATERIAL97%

WJC-01D 29420386

White, Granular

No Drywall Found

None DetectedLayer 1: Joint Compound NON FIBROUS MATERIAL100%

WJC-01E 29420387

White, Powdery

None DetectedLayer 1: Drywall CELLULOSE FIBER3%

NON FIBROUS MATERIAL97%

White, Granular

None DetectedLayer 2: Joint Compound NON FIBROUS MATERIAL100%

White, Powdery/Granular

None DetectedLayer 3: Drywall/Joint Cmpd CELLULOSE FIBER3%

NON FIBROUS MATERIAL97%

WJC-01F 29420388

White, Granular

No Drywall Found

None DetectedLayer 1: Joint Compound NON FIBROUS MATERIAL100%

WJC-01G 29420389

White, Powdery

None DetectedLayer 1: Drywall CELLULOSE FIBER3%

NON FIBROUS MATERIAL97%

White, Granular

None DetectedLayer 2: Joint Compound NON FIBROUS MATERIAL100%

White, Powdery/Granular

None DetectedLayer 3: Drywall/Joint Cmpd CELLULOSE FIBER3%

NON FIBROUS MATERIAL97%

Samples analyzed by the EPA Test Method are subject to the limitations of light microscopy including matrix interference.  Gravimetric 
reduction and correlative analyses are recommended for all non-friable, organically bound materials.  This method has a reporting limit of 
1% or greater.  Visual estimation contains an inherent range of uncertainty.  This report must not be reproduced except in full with the 
approval of the lab, and must not be used to claim NVLAP or other gov't agency endorsement.

Total Number of Pages in Report: 26

Results relate only to samples as received by the laboratory. Visit www.slabinc.com for current certifications.
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Asbestos Fibers Other Materials

Sample

Layer ID

Identification/

Account - Workorder 2662-07-679 (Continued) Page 24 (Continued)

Client SLI Sample 

No.

Sample/

Layer Name

WJC-02A 29420390

White, Granular

No Drywall Found

None DetectedLayer 1: Joint Compound NON FIBROUS MATERIAL100%

WJC-02B 29420391

White, Powdery

None DetectedLayer 1: Drywall CELLULOSE FIBER3%

NON FIBROUS MATERIAL97%

White, Granular

None DetectedLayer 2: Joint Compound NON FIBROUS MATERIAL100%

White, Powdery/Granular

None DetectedLayer 3: Drywall/Joint Cmpd CELLULOSE FIBER3%

NON FIBROUS MATERIAL97%

WJC-02C 29420392

White, Powdery

None DetectedLayer 1: Drywall CELLULOSE FIBER3%

NON FIBROUS MATERIAL97%

White, Granular

None DetectedLayer 2: Joint Compound NON FIBROUS MATERIAL100%

White, Powdery/Granular

None DetectedLayer 3: Drywall/Joint Cmpd CELLULOSE FIBER3%

NON FIBROUS MATERIAL97%

WP-01A 29420393

Tan, Granular

None DetectedLayer 1: Plaster NON FIBROUS MATERIAL100%

WP-01B 29420394

Gray, Granular

None DetectedLayer 1: Plaster NON FIBROUS MATERIAL100%

Samples analyzed by the EPA Test Method are subject to the limitations of light microscopy including matrix interference.  Gravimetric 
reduction and correlative analyses are recommended for all non-friable, organically bound materials.  This method has a reporting limit of 
1% or greater.  Visual estimation contains an inherent range of uncertainty.  This report must not be reproduced except in full with the 
approval of the lab, and must not be used to claim NVLAP or other gov't agency endorsement.

Total Number of Pages in Report: 26

Results relate only to samples as received by the laboratory. Visit www.slabinc.com for current certifications.
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Asbestos Fibers Other Materials

Sample

Layer ID

Identification/

Account - Workorder 2662-07-679 (Continued) Page 25 (Continued)

Client SLI Sample 

No.

Sample/

Layer Name

WP-01C 29420395

White, Granular

None DetectedLayer 1: Plaster NON FIBROUS MATERIAL100%

WP-01D 29420396

White, Granular

None DetectedLayer 1: Plaster NON FIBROUS MATERIAL100%

WP-01E 29420397

White, Granular

None DetectedLayer 1: Plaster NON FIBROUS MATERIAL100%

WP-01F 29420398

White, Granular

None DetectedLayer 1: Plaster NON FIBROUS MATERIAL100%

WP-01G 29420399

Gray, Granular

None DetectedLayer 1: Plaster NON FIBROUS MATERIAL100%

WTEX-01A 29420400

White, Granular

None DetectedLayer 1: Wall Texture NON FIBROUS MATERIAL100%

WTEX-01B 29420401

White, Granular

None DetectedLayer 1: Wall Texture NON FIBROUS MATERIAL100%

WTEX-02A 29420402

White, Granular

None DetectedLayer 1: Wall Texture NON FIBROUS MATERIAL100%

Samples analyzed by the EPA Test Method are subject to the limitations of light microscopy including matrix interference.  Gravimetric 
reduction and correlative analyses are recommended for all non-friable, organically bound materials.  This method has a reporting limit of 
1% or greater.  Visual estimation contains an inherent range of uncertainty.  This report must not be reproduced except in full with the 
approval of the lab, and must not be used to claim NVLAP or other gov't agency endorsement.

Total Number of Pages in Report: 26

Results relate only to samples as received by the laboratory. Visit www.slabinc.com for current certifications.
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Asbestos Fibers Other Materials

Sample

Layer ID

Identification/

Account - Workorder 2662-07-679 (Continued) Page 26 (Continued)

Client SLI Sample 

No.

Sample/

Layer Name

WTEX-02B 29420403

White, Granular

None DetectedLayer 1: Wall Texture NON FIBROUS MATERIAL100%

WTEX-02C 29420404

White, Granular

None DetectedLayer 1: Wall Texture NON FIBROUS MATERIAL100%

CT-14D 29420405

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

Samples analyzed by the EPA Test Method are subject to the limitations of light microscopy including matrix interference.  Gravimetric 
reduction and correlative analyses are recommended for all non-friable, organically bound materials.  This method has a reporting limit of 
1% or greater.  Visual estimation contains an inherent range of uncertainty.  This report must not be reproduced except in full with the 
approval of the lab, and must not be used to claim NVLAP or other gov't agency endorsement.

Total Number of Pages in Report: 26

Analyst: SAMANI ABDELFADIEL

Results relate only to samples as received by the laboratory. Visit www.slabinc.com for current certifications.

Reviewed By: Sami A. Hosn, Asst. Lab Director









SCHNEIDER LABORATORIES
I N C O R P O R A T E D

2512 W. Cary Street • Richmond, Virginia • 23220-5117
804-353-6778 • 800-785-LABS (5227) • (FAX) 804-359-1475

Excellence in Service and Technology
AIHA/ELLAP 100527, NVLAP 101150-0, NYELAP/NELAC 11413, CAELAP 2078, NC 593, SC 93003

LABORATORY ANALYSIS REPORT
Asbestos Identification by EPA Method 600/M4/82/020

CLIENT: Parks Environmental Consulting

ADDRESS: 2233 University Ave W    Ste 325

St. Paul, MN  55114-1600

ACCOUNT #: 2662-07-680

PROJECT NAME: Lynden Pindling Intl

PO NO.:

JOB LOCATION: Airport Int'l Term.

PROJECT NO.: 9190

DATE RECEIVED: 8/7/2007

DATE ANALYZED: 8/12/2007

DATE COLLECTED:

DATE REPORTED: 8/14/2007

SampleType: bulk

PLM Analysis Results

Asbestos Fibers Other Materials

Sample

Layer ID

Identification/

Client SLI Sample 

No.

Sample/

Layer Name

CTI-01A 29420480

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CTI-01B 29420481

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CTI-01C 29420482

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

Samples analyzed by the EPA Test Method are subject to the limitations of light microscopy including matrix interference.  Gravimetric 
reduction and correlative analyses are recommended for all non-friable, organically bound materials.  This method has a reporting limit of 
1% or greater.  Visual estimation contains an inherent range of uncertainty.  This report must not be reproduced except in full with the 
approval of the lab, and must not be used to claim NVLAP or other gov't agency endorsement.

Total Number of Pages in Report: 17

Results relate only to samples as received by the laboratory. Visit www.slabinc.com for current certifications.



PLM Analysis Results

Asbestos Fibers Other Materials

Sample

Layer ID

Identification/

Account - Workorder 2662-07-680 (Continued) Page 2 (Continued)

Client SLI Sample 

No.

Sample/

Layer Name

CTI-01D 29420483

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CTI-02A 29420484

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS15%

NON FIBROUS MATERIAL15%

CTI-02B 29420485

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS15%

NON FIBROUS MATERIAL15%

CTI-02C 29420486

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS15%

NON FIBROUS MATERIAL15%

CTI-03A 29420487

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS15%

NON FIBROUS MATERIAL15%

CTI-03B 29420488

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER45%

MINERAL/GLASS WOOL30%

FOAMED GLASS15%

NON FIBROUS MATERIAL10%

Samples analyzed by the EPA Test Method are subject to the limitations of light microscopy including matrix interference.  Gravimetric 
reduction and correlative analyses are recommended for all non-friable, organically bound materials.  This method has a reporting limit of 
1% or greater.  Visual estimation contains an inherent range of uncertainty.  This report must not be reproduced except in full with the 
approval of the lab, and must not be used to claim NVLAP or other gov't agency endorsement.

Total Number of Pages in Report: 17

Results relate only to samples as received by the laboratory. Visit www.slabinc.com for current certifications.



PLM Analysis Results

Asbestos Fibers Other Materials

Sample

Layer ID

Identification/

Account - Workorder 2662-07-680 (Continued) Page 3 (Continued)

Client SLI Sample 

No.

Sample/

Layer Name

CTI-03C 29420489

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS15%

NON FIBROUS MATERIAL15%

CTI-04A 29420490

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CTI-04B 29420491

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CTI-04C 29420492

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CTI-04D 29420493

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CTI-04E 29420494

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

Samples analyzed by the EPA Test Method are subject to the limitations of light microscopy including matrix interference.  Gravimetric 
reduction and correlative analyses are recommended for all non-friable, organically bound materials.  This method has a reporting limit of 
1% or greater.  Visual estimation contains an inherent range of uncertainty.  This report must not be reproduced except in full with the 
approval of the lab, and must not be used to claim NVLAP or other gov't agency endorsement.

Total Number of Pages in Report: 17

Results relate only to samples as received by the laboratory. Visit www.slabinc.com for current certifications.



PLM Analysis Results

Asbestos Fibers Other Materials

Sample

Layer ID

Identification/

Account - Workorder 2662-07-680 (Continued) Page 4 (Continued)

Client SLI Sample 

No.

Sample/

Layer Name

CTI-05A 29420495

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CTI-05B 29420496

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS15%

NON FIBROUS MATERIAL15%

CTI-05C 29420497

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS15%

NON FIBROUS MATERIAL15%

CTI-05D 29420498

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER45%

MINERAL/GLASS WOOL30%

FOAMED GLASS15%

NON FIBROUS MATERIAL10%

CTI-06A 29420499

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER45%

MINERAL/GLASS WOOL30%

FOAMED GLASS15%

NON FIBROUS MATERIAL10%

CTI-06B 29420500

White, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER35%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL15%

Samples analyzed by the EPA Test Method are subject to the limitations of light microscopy including matrix interference.  Gravimetric 
reduction and correlative analyses are recommended for all non-friable, organically bound materials.  This method has a reporting limit of 
1% or greater.  Visual estimation contains an inherent range of uncertainty.  This report must not be reproduced except in full with the 
approval of the lab, and must not be used to claim NVLAP or other gov't agency endorsement.

Total Number of Pages in Report: 17

Results relate only to samples as received by the laboratory. Visit www.slabinc.com for current certifications.



PLM Analysis Results

Asbestos Fibers Other Materials

Sample

Layer ID

Identification/

Account - Workorder 2662-07-680 (Continued) Page 5 (Continued)

Client SLI Sample 

No.

Sample/

Layer Name

CTI-06C 29420501

white, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER35%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL15%

CTI-07A 29420502

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CTI-08A 29420503

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CTI-08B 29420504

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CTI-08C 29420505

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER45%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL5%

CTI-08D 29420506

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER45%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL5%

Samples analyzed by the EPA Test Method are subject to the limitations of light microscopy including matrix interference.  Gravimetric 
reduction and correlative analyses are recommended for all non-friable, organically bound materials.  This method has a reporting limit of 
1% or greater.  Visual estimation contains an inherent range of uncertainty.  This report must not be reproduced except in full with the 
approval of the lab, and must not be used to claim NVLAP or other gov't agency endorsement.

Total Number of Pages in Report: 17

Results relate only to samples as received by the laboratory. Visit www.slabinc.com for current certifications.



PLM Analysis Results

Asbestos Fibers Other Materials

Sample

Layer ID

Identification/

Account - Workorder 2662-07-680 (Continued) Page 6 (Continued)

Client SLI Sample 

No.

Sample/

Layer Name

CTI-09A 29420507

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER45%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL5%

CTI-09B 29420508

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CTI-09C 29420509

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CTI-09D 29420510

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CTI-10A 29420511

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS15%

NON FIBROUS MATERIAL15%

CTI-10B 29420512

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS15%

NON FIBROUS MATERIAL15%

Samples analyzed by the EPA Test Method are subject to the limitations of light microscopy including matrix interference.  Gravimetric 
reduction and correlative analyses are recommended for all non-friable, organically bound materials.  This method has a reporting limit of 
1% or greater.  Visual estimation contains an inherent range of uncertainty.  This report must not be reproduced except in full with the 
approval of the lab, and must not be used to claim NVLAP or other gov't agency endorsement.

Total Number of Pages in Report: 17

Results relate only to samples as received by the laboratory. Visit www.slabinc.com for current certifications.



PLM Analysis Results

Asbestos Fibers Other Materials

Sample

Layer ID

Identification/

Account - Workorder 2662-07-680 (Continued) Page 7 (Continued)

Client SLI Sample 

No.

Sample/

Layer Name

CTI-10C 29420513

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CTI-11A 29420514

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

NON FIBROUS MATERIAL10%

FOAMED GLASS20%

CTI-11B 29420515

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CTI-11C 29420516

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CTI-11D 29420517

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CTI-11E 29420518

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

Samples analyzed by the EPA Test Method are subject to the limitations of light microscopy including matrix interference.  Gravimetric 
reduction and correlative analyses are recommended for all non-friable, organically bound materials.  This method has a reporting limit of 
1% or greater.  Visual estimation contains an inherent range of uncertainty.  This report must not be reproduced except in full with the 
approval of the lab, and must not be used to claim NVLAP or other gov't agency endorsement.

Total Number of Pages in Report: 17

Results relate only to samples as received by the laboratory. Visit www.slabinc.com for current certifications.



PLM Analysis Results

Asbestos Fibers Other Materials

Sample

Layer ID

Identification/

Account - Workorder 2662-07-680 (Continued) Page 8 (Continued)

Client SLI Sample 

No.

Sample/

Layer Name

CTI-11F 29420519

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS15%

NON FIBROUS MATERIAL15%

CTI-11G 29420520

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER45%

MINERAL/GLASS WOOL30%

FOAMED GLASS15%

NON FIBROUS MATERIAL10%

CTI-11H 29420521

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CTI-11I 29420522

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS15%

NON FIBROUS MATERIAL15%

CTI-11J 29420523

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS15%

NON FIBROUS MATERIAL15%

CTI-12A 29420524

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

Samples analyzed by the EPA Test Method are subject to the limitations of light microscopy including matrix interference.  Gravimetric 
reduction and correlative analyses are recommended for all non-friable, organically bound materials.  This method has a reporting limit of 
1% or greater.  Visual estimation contains an inherent range of uncertainty.  This report must not be reproduced except in full with the 
approval of the lab, and must not be used to claim NVLAP or other gov't agency endorsement.

Total Number of Pages in Report: 17

Results relate only to samples as received by the laboratory. Visit www.slabinc.com for current certifications.



PLM Analysis Results

Asbestos Fibers Other Materials

Sample

Layer ID

Identification/

Account - Workorder 2662-07-680 (Continued) Page 9 (Continued)

Client SLI Sample 

No.

Sample/

Layer Name

CTI-13A 29420525

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CTI-13B 29420526

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS15%

NON FIBROUS MATERIAL15%

CTI-13C 29420527

White/Beige, Fibrous

None DetectedLayer 1: Ceiling Tile CELLULOSE FIBER40%

MINERAL/GLASS WOOL30%

FOAMED GLASS20%

NON FIBROUS MATERIAL10%

CPI-01A 29420528

White/Brown, Fibrous

None DetectedLayer 1: Ceiling Panel CELLULOSE FIBER85%

NON FIBROUS MATERIAL15%

CPI-01B 29420529

White/Brown, Fibrous

None DetectedLayer 1: Ceiling Panel CELLULOSE FIBER85%

NON FIBROUS MATERIAL15%

EJCI-01A 29420530

Brown, Fibrous

None DetectedLayer 1: Fibrous Material SYNTHETIC FIBER85%

NON FIBROUS MATERIAL15%

FTI-01A 29420531

Beige, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Yellow, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

Samples analyzed by the EPA Test Method are subject to the limitations of light microscopy including matrix interference.  Gravimetric 
reduction and correlative analyses are recommended for all non-friable, organically bound materials.  This method has a reporting limit of 
1% or greater.  Visual estimation contains an inherent range of uncertainty.  This report must not be reproduced except in full with the 
approval of the lab, and must not be used to claim NVLAP or other gov't agency endorsement.

Total Number of Pages in Report: 17

Results relate only to samples as received by the laboratory. Visit www.slabinc.com for current certifications.



PLM Analysis Results

Asbestos Fibers Other Materials

Sample

Layer ID

Identification/

Account - Workorder 2662-07-680 (Continued) Page 10 (Continued)

Client SLI Sample 

No.

Sample/

Layer Name

FTI-01B 29420532

Beige, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Yellow, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

FTI-01C 29420533

Beige, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Yellow, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

FTI-02A 29420534

White, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Yellow, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

FTI-02B 29420535

White, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Yellow, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

FTI-02C 29420536

White, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Yellow, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

Samples analyzed by the EPA Test Method are subject to the limitations of light microscopy including matrix interference.  Gravimetric 
reduction and correlative analyses are recommended for all non-friable, organically bound materials.  This method has a reporting limit of 
1% or greater.  Visual estimation contains an inherent range of uncertainty.  This report must not be reproduced except in full with the 
approval of the lab, and must not be used to claim NVLAP or other gov't agency endorsement.

Total Number of Pages in Report: 17

Results relate only to samples as received by the laboratory. Visit www.slabinc.com for current certifications.



PLM Analysis Results

Asbestos Fibers Other Materials

Sample

Layer ID

Identification/

Account - Workorder 2662-07-680 (Continued) Page 11 (Continued)

Client SLI Sample 

No.

Sample/

Layer Name

FTI-03A 29420537

White, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Yellow, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

FTI-03B 29420538

White, Soft

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Yellow, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

FTI-03C 29420539

White, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Yellow, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

FTI-04A 29420540

Beige, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Yellow, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

FTI-05A 29420541

Beige, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

White, Organically Bound

None DetectedLayer 2: Floor Tile NON FIBROUS MATERIAL100%

Samples analyzed by the EPA Test Method are subject to the limitations of light microscopy including matrix interference.  Gravimetric 
reduction and correlative analyses are recommended for all non-friable, organically bound materials.  This method has a reporting limit of 
1% or greater.  Visual estimation contains an inherent range of uncertainty.  This report must not be reproduced except in full with the 
approval of the lab, and must not be used to claim NVLAP or other gov't agency endorsement.

Total Number of Pages in Report: 17

Results relate only to samples as received by the laboratory. Visit www.slabinc.com for current certifications.



PLM Analysis Results

Asbestos Fibers Other Materials

Sample

Layer ID

Identification/

Account - Workorder 2662-07-680 (Continued) Page 12 (Continued)

Client SLI Sample 

No.

Sample/

Layer Name

Yellow, Soft

None DetectedLayer 3: Mastic NON FIBROUS MATERIAL100%

FTI-05B 29420542

White, Organically Bound

No Beige Floor Tile Found

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Yellow, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

FTI-06A 29420543

Beige, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Yellow, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

FTI-06B 29420544

Beige, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Yellow, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

FTI-07A 29420545

Beige, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Yellow, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

Samples analyzed by the EPA Test Method are subject to the limitations of light microscopy including matrix interference.  Gravimetric 
reduction and correlative analyses are recommended for all non-friable, organically bound materials.  This method has a reporting limit of 
1% or greater.  Visual estimation contains an inherent range of uncertainty.  This report must not be reproduced except in full with the 
approval of the lab, and must not be used to claim NVLAP or other gov't agency endorsement.

Total Number of Pages in Report: 17

Results relate only to samples as received by the laboratory. Visit www.slabinc.com for current certifications.



PLM Analysis Results

Asbestos Fibers Other Materials

Sample

Layer ID

Identification/

Account - Workorder 2662-07-680 (Continued) Page 13 (Continued)

Client SLI Sample 

No.

Sample/

Layer Name

FTI-07B 29420546

Beige, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Yellow, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

FTI-07C 29420547

Beige, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Yellow, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

FTI-08A 29420548

Beige, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Yellow, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

FTI-08B 29420549

Beige, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Yellow, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

FTI-09A 29420550

White, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Yellow, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

Samples analyzed by the EPA Test Method are subject to the limitations of light microscopy including matrix interference.  Gravimetric 
reduction and correlative analyses are recommended for all non-friable, organically bound materials.  This method has a reporting limit of 
1% or greater.  Visual estimation contains an inherent range of uncertainty.  This report must not be reproduced except in full with the 
approval of the lab, and must not be used to claim NVLAP or other gov't agency endorsement.

Total Number of Pages in Report: 17

Results relate only to samples as received by the laboratory. Visit www.slabinc.com for current certifications.
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Asbestos Fibers Other Materials

Sample

Layer ID

Identification/

Account - Workorder 2662-07-680 (Continued) Page 14 (Continued)

Client SLI Sample 

No.

Sample/

Layer Name

FTI-09B 29420551

White, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Yellow, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

FTI-09C 29420552

White, Organically Bound

None DetectedLayer 1: Floor Tile NON FIBROUS MATERIAL100%

Yellow, Soft

None DetectedLayer 2: Mastic NON FIBROUS MATERIAL100%

RCLKI-01A 29420553

Gray, Soft

Layer 1: Caulk CHRYSOTILE8% NON FIBROUS MATERIAL92%

RCLKI-01B 29420554

Gray, Soft

Layer 1: Caulk CHRYSOTILE8% NON FIBROUS MATERIAL92%

RSI-01A 29420555

Black, Bituminous

None DetectedLayer 1: Sealant NON FIBROUS MATERIAL100%

Silver, Soft

Layer 2: Paint CHRYSOTILE<1% NON FIBROUS MATERIAL100%

RSI-02A 29420556

Beige, Soft

No Paint Found

None DetectedLayer 1: Sealant NON FIBROUS MATERIAL100%

Samples analyzed by the EPA Test Method are subject to the limitations of light microscopy including matrix interference.  Gravimetric 
reduction and correlative analyses are recommended for all non-friable, organically bound materials.  This method has a reporting limit of 
1% or greater.  Visual estimation contains an inherent range of uncertainty.  This report must not be reproduced except in full with the 
approval of the lab, and must not be used to claim NVLAP or other gov't agency endorsement.

Total Number of Pages in Report: 17

Results relate only to samples as received by the laboratory. Visit www.slabinc.com for current certifications.
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Asbestos Fibers Other Materials

Sample

Layer ID

Identification/

Account - Workorder 2662-07-680 (Continued) Page 15 (Continued)

Client SLI Sample 

No.

Sample/

Layer Name

RSI-03A 29420557

Black, Bituminous

None DetectedLayer 1: Sealant NON FIBROUS MATERIAL100%

Silver, Soft

None DetectedLayer 2: Paint NON FIBROUS MATERIAL100%

TS(I)-01A 29420558

White, Soft

None DetectedLayer 1: Sealant NON FIBROUS MATERIAL100%

TS(I)-01B 29420559

White, Soft

None DetectedLayer 1: Sealant NON FIBROUS MATERIAL100%

TS(I)-01C 29420560

White, Soft

None DetectedLayer 1: Sealant NON FIBROUS MATERIAL100%

TS(I)-01D 29420561

White, Soft

None DetectedLayer 1: Sealant NON FIBROUS MATERIAL100%

WJCI-01A 29420562

White, Powdery

No Joint Compound Found

None DetectedLayer 1: Drywall CELLULOSE FIBER6%

NON FIBROUS MATERIAL94%

WJCI-01B 29420563

White, Powdery

None DetectedLayer 1: Drywall CELLULOSE FIBER8%

NON FIBROUS MATERIAL92%

White, Granular

None DetectedLayer 2: Joint Compound NON FIBROUS MATERIAL100%

Samples analyzed by the EPA Test Method are subject to the limitations of light microscopy including matrix interference.  Gravimetric 
reduction and correlative analyses are recommended for all non-friable, organically bound materials.  This method has a reporting limit of 
1% or greater.  Visual estimation contains an inherent range of uncertainty.  This report must not be reproduced except in full with the 
approval of the lab, and must not be used to claim NVLAP or other gov't agency endorsement.
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PLM Analysis Results

Asbestos Fibers Other Materials

Sample

Layer ID

Identification/

Account - Workorder 2662-07-680 (Continued) Page 16 (Continued)

Client SLI Sample 

No.

Sample/

Layer Name

White, Powdery/Granular

None DetectedLayer 3: Drywall/Joint Cmpd CELLULOSE FIBER4%

NON FIBROUS MATERIAL96%

WJCI-01C 29420564

White, Powdery

None DetectedLayer 1: Drywall CELLULOSE FIBER6%

NON FIBROUS MATERIAL94%

White, Granular

None DetectedLayer 2: Joint Compound NON FIBROUS MATERIAL100%

White, Powdery/Granular

None DetectedLayer 3: Drywall/Joint Cmpd CELLULOSE FIBER4%

NON FIBROUS MATERIAL96%

WPI-01A 29420565

White, Granular

None DetectedLayer 1: Plaster NON FIBROUS MATERIAL100%

WPI-01B 29420566

White, Granular

None DetectedLayer 1: Plaster NON FIBROUS MATERIAL100%

WPI-01C 29420567

White, Granular

None DetectedLayer 1: Plaster NON FIBROUS MATERIAL100%

WPI-01D 29420568

White, Granular

None DetectedLayer 1: Plaster NON FIBROUS MATERIAL100%

WPI-01E 29420569

white, Granular

None DetectedLayer 1: Plaster NON FIBROUS MATERIAL100%

Samples analyzed by the EPA Test Method are subject to the limitations of light microscopy including matrix interference.  Gravimetric 
reduction and correlative analyses are recommended for all non-friable, organically bound materials.  This method has a reporting limit of 
1% or greater.  Visual estimation contains an inherent range of uncertainty.  This report must not be reproduced except in full with the 
approval of the lab, and must not be used to claim NVLAP or other gov't agency endorsement.
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Layer Name

WPI-01F 29420570

White, Granular

None DetectedLayer 1: Plaster NON FIBROUS MATERIAL100%

Samples analyzed by the EPA Test Method are subject to the limitations of light microscopy including matrix interference.  Gravimetric 
reduction and correlative analyses are recommended for all non-friable, organically bound materials.  This method has a reporting limit of 
1% or greater.  Visual estimation contains an inherent range of uncertainty.  This report must not be reproduced except in full with the 
approval of the lab, and must not be used to claim NVLAP or other gov't agency endorsement.
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Analyst: NATHANIEL VAUGHN

Results relate only to samples as received by the laboratory. Visit www.slabinc.com for current certifications.
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SCHNEIDER LABORATORIES
I N C O R P O R A T E D

2512 W. Cary Street • Richmond, Virginia • 23220-5117
804-353-6778 • 800-785-LABS (5227) • (FAX) 804-359-1475

Excellence in Service and Technology
AIHA/ELLAP 100527, NVLAP 101150-0, NYELAP/NELAC 11413, CAELAP 2078, NC 593, SC 93003

LABORATORY ANALYSIS REPORT
Lead Analysis by EPA 7420 Method

CLIENT: Parks Environmental Consulting

ADDRESS: 2233 University Ave W    Ste 325

St. Paul, MN  55114-1600

ACCOUNT #: 2662-07-681

PROJECT NAME: Lynden Pindling

PO NO.:

JOB LOCATION: Int'l Airport

PROJECT NO.: 9190

DATE RECEIVED: 8/10/2007

DATE ANALYZED: 8/14/2007

DATE COLLECTED: 8/4/2007

DATE REPORTED: 8/14/2007

Sample Type: PAINT

SLI

Sample

No.

Client

Sample

No.

Sample

Description

Sample

Wt

(mg)

Total

Lead

(µg)*

Lead

Conc

(% by wt)

Lead

Conc

PPM

29425808 ITP-01A Grnd Lvl O/S Canopy Frt 660 1,922.7 0.291

Sample contains substrate which may affect the calculation of weight percent.

2,913

29425809 ITP-01B Grnd Lvl O/S Canopy Frt 649 40.4 0.006

Sample contains substrate which may affect the calculation of weight percent.

62

29425810 ITP-02A Grnd Lvl O/S Canopy Frt 420 < 20.0 < 0.005 < 48

29425811 ITP-02B Grnd Lvl O/S Canopy Frt 471 < 20.0 < 0.004 < 42

Analysis Run ID: 40273

Minimum Reporting Limit:  20.0 µg. Lead Based Paint contains 0.5% lead by weight per Federal statute.  The OSHA Lead in 
Construction Standard,  29 CFR 1926.62, is invoked if any lead is present in the sample.  Lead-free paint is defined as <0.06% by 
weight (CPSC).  *Data precision justifies 2 significant figures.   All internal QC parameters were met.  Unusual sample conditions, if 
any, are described.

Analyst: M. TODD GIBSON

Total Number of Pages in Report: 1

Visit www.slabinc.com for current certifications.Results relate only to samples as received by the laboratory.

Reviewed By Melissa Kanode, Supervisor Data Mgmt
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Lead Analysis by EPA 7420 Method

CLIENT: Parks Environmental Consulting

ADDRESS: 2233 University Ave W    Ste 325

St. Paul, MN  55114-1600

ACCOUNT #: 2662-07-682

PROJECT NAME: Lynden Pindling Int

PO NO.:

JOB LOCATION: Terminal 2

PROJECT NO.: 9190

DATE RECEIVED: 8/10/2007

DATE ANALYZED: 8/14/2007

DATE COLLECTED: 8/4/2007

DATE REPORTED: 8/14/2007

Sample Type: PAINT

SLI

Sample

No.

Client

Sample

No.

Sample

Description

Sample

Wt

(mg)

Total

Lead

(µg)*

Lead

Conc

(% by wt)

Lead

Conc

PPM

29425823 T2PP01A Terminal 2 Pier 293 < 20.0 < 0.007 < 68

29425824 T2PP01B Terminal 2 Pier 111 < 20.0 < 0.018 < 180

29425825 T2PP01C Terminal 2 Pier 206 < 20.0 < 0.010 < 97

29425826 T2PP01D Terminal 2 Pier 192 < 20.0 < 0.010 < 104

29425827 T2P02A Upper Lvl Passenger 195 < 20.0 < 0.010 < 103

29425828 T2P03A Lower Lvl Baggage 470 < 20.0 < 0.004 < 43

29425829 T2P04A Lower Lvl Baggage 592 33.8 0.006

Sample contains substrate which may affect the calculation of weight percent.

57

29425830 T2P05A Grnd Lvl O/S Canopy 434 120.6 0.028

Sample contains substrate which may affect the calculation of weight percent.

278

29425831 T2P05B Grnd Lvl O/S Canopy 457 < 20.0 < 0.004

Sample contains substrate which may affect the calculation of weight percent.

< 44

29425832 T2P06A Grnd Lvl O/S Canopy 471 < 20.0 < 0.004 < 42

29425833 T2P06B Grnd Lvl O/S Canopy 352 < 20.0 < 0.006 < 57

Analysis Run ID: 40273

Minimum Reporting Limit:  20.0 µg. Lead Based Paint contains 0.5% lead by weight per Federal statute.  The OSHA Lead in 
Construction Standard,  29 CFR 1926.62, is invoked if any lead is present in the sample.  Lead-free paint is defined as <0.06% by 
weight (CPSC).  *Data precision justifies 2 significant figures.   All internal QC parameters were met.  Unusual sample conditions, if 
any, are described.

Analyst: M. TODD GIBSON

Total Number of Pages in Report: 1

Visit www.slabinc.com for current certifications.Results relate only to samples as received by the laboratory.

Reviewed By Melissa Kanode, Supervisor Data Mgmt
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29425812 SM-01A Maint Garage On Floor 678 < 20.0 < 0.003 < 29

29425813 SM-01B Maint Garage On Floor 636 < 20.0 < 0.003 < 31

Analysis Run ID: 40273

Minimum Reporting Limit:  20.0 µg. Lead Based Paint contains 0.5% lead by weight per Federal statute.  The OSHA Lead in 
Construction Standard,  29 CFR 1926.62, is invoked if any lead is present in the sample.  Lead-free paint is defined as <0.06% by 
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SECTION 1: BOTANICAL ASSESSMENT 
 
1.0 INTRODUCTION: 
 
A botanical assessment was conducted for the immediate surroundings of 
Lynden Pindling International Airport to map the vegetation types, determine 
floristic diversity and identify the presence of protected and invasive species. 
Field visits were conducted on July 17, 18 and 20, 2007. 
 
2.0 METHODOLOGY: 
 
Aerial photograph and ground truthing was used to map vegetation types (See 
Figure 2.0).  During the survey a series of checklist were created for each 
vegetation type encountered and used to compile floral and protected species 
lists (See Table 3.2-1).  
 
3.0 RESULTS: 
 
3.1 Identification and qualitative description of community types 
 
Four (4) main vegetation categories were observed on site – Pine Woodland, 
Pine Shrubland, Wetlands and Disturbed Areas. 
 
3.1.1 Pine Woodland 
 
Pine Woodlands in The Bahamas fall under two categories, wet barrens and dry 
barrens. One distinguishing feature is that wet barrens, as the name implies 
always have water with a few inches of the surface (Corell & Correll, 1982). Many 
of the same species can be found in both categories however, the Sabal 
palmetto is a characteristic species of the wet barrens and the Coccothrinax 
argentata can be found in the dry barrens.  
 
Both categories of Pine woodland was observed within the surveyed areas. 
While there were distinct areas of both wet and dry barrens, as is typical of pine 
woodlands, both categories were found intermixed. For the purposes of this 
report Pine Woodland refers collectively to both wet and dry barrens. 
 
Pinus caribaea var. bahamensis is the dominant species with a mixed understory 
that included:  Acacia choriophylla, Byrsonima lucida, Caesalpinia vesicaria, 
Coccoloba diversifolia, Coccothrinax argentata,  Diospyros crassinervis, Erithalis 
fruticosa, Ernodea littoralis, Metopium toxifera, Pteridium aquilinum var cadatum, 
Sabal palmetto, Tabebuia bahamensis, and Tetrazygia bicolor. 
 
The Pine woodlands surveyed were all secondary growth with pines reaching up 
to 25-30 ft. Some areas showed evidence of recent fire and pine seedlings, while 
other areas had a mixture of mature, juvenile and seedling pines.  



 4

 
 

  
 

Pine woodland showing stand of mature Pinus caribaea var bahamensis 
and Coccothrinax argentata in the understory. 

 
 
3.1.2 Pine Shrubland 
 
Although these areas are almost completely devoid of pine they are referred to 
as pine shrublands as they are not true succession zones. Within the surveyed 
limits these areas occurred where there were recent burns (1-3yrs) in the pine 
woodlands and no pine species regenerated. These areas have the potential to 
be eventually converted back to pine woods if there is a fire that clears the 
shrubs and pines are established.  
 
Common species observed include: Ardisia escalloinoides, Cassytha filiformis, 
Casuarina equistifolia, Diospyros crassinervis, Erithalis fruticosa, Ernodea 
littoralis, Lantans camara, Metopium toxifera and Psychotria nervosa. 
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Photo 3.1.2: Pine Shrubland 
 
3.1.3 Wetlands: 
Hydric soils and hydrological indicators were used to identify wetland areas 
which were categorized according to the species composition.  
 
Four (4) main wetland environments were identified within the surveyed areas: 
Red Mangrove (Rhizophore mangle) Shrubland, Cattail (Typha domingensis) 
Herbland, Sawgrass (Cladium jamaicense) Herbland and Mixed Shrubland. 
 
Ecotonal areas that were present between the various wetland environments 
were included in larger adjoining categories. 

 
3.1.3-1 Red Mangrove (Rhizophora mangle) Shrubland 
 
Red Mangrove Shrubland could be found to the East of the airport along the 
Coral Harbour Road on both sides. The Red Mangrove Shrublands outside of the 
airport boundary or to the East of Coral Harbour Road was considerably healthier 
than within the airport boundaries where the composition varied from “relatively 
healthy” to completely dead. 
 
Dominant species included Rhizophora mangle and Cladium jamaicense with 
associated species such as Annona glabra, Chrysobalanus icaco, Conocarpus 
eractus, Eustoma exaltum, Myrica cerifera, Tillandsia sp. and Typha domingensis 
in lesser quantity. 
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Photo 3.1.3-1: Red Mangrove Shrubland within the airport boundaries. 
 
 

3.1.3-2 Cattail (Typha domingenis) Herbland 
 
Cattail (Typha domingenis) dominated systems were found in natural and man-
made environments. When found in natural environments, other species 
observed in the system included: Agalinis sp., Centella asiatica, Cladium 
jamaicense, Eleocharis cellulose and Fimbristylis sp.  
 
Man-man Cattail environments included 3-4ft. drainage trenches located in areas 
near the car park and swales along the roads. Many of the same accompanying 
species as in the natural environment could be found in the man-made 
environments with the exception of the Echhornia crassipes (water hyacinth) that 
could be found accompanying the cattail in the trenches.  
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Photo 3.1.2-2: Cattail Herbland in swale 
 
 
3.1.3-3 Sawgrass (Cladium jamaicensis) Herbland 
 
While Sawgrass-Cladium jamaicensis was observed as an associated species or 
as small ecotonal areas in many of the other wetland environments the majority 
of the large stands that formed into a separate system seem to be in areas where 
Red Mangrove Shurblands were dead or dying out. Associated species were 
similar to Red Mangrove Shrubland and included: Annona glabra, Chrysobalanus 
icaco, Conocarpus eractus, Eustoma exaltum, Myrica cerifera and Rhizophora 
mangle. 
 
 
 
 
 
 
 
 
 
 
 
 



 8

 
 

Photo 3.1.3-3: Sawgrass Herbland 
 
 
3.1.3-4 Mixed Woodland 
 
This area contains a mixture of trees and shrubs and was classified as a wetland 
due to the presence or marl hydric soils. Common species include: Agalinis sp., 
Centella asiatica, Chrysobalanus icaco, Cladium jamaicense, Clusia rosea, 
Conocarpus erectus, Erithalis fruticosa and Sabal palmetto. 
 



 9

 
Photo 3.1.3-4: Mixed Woodland 

 
3.1.4 Disturbed areas 
 
Disturbed areas were observed in both pine and wetland communities. 
Associated with the disturbed areas were a number of invasive species. 
Common species observed in disturbed areas throughout the airport and its 
immediate vicinity include: Albizia lebek, Casuarina equisetifolia, Delonix regia, 
Jasminium fluminense, Rhoeo spathacea, Sansevieria hyacinthoides, Terminalia 
catappa and Wedelia trilobata. 
 

 
Photo 3.1.4-1: Invasive Disturbed Area 
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3.2 Flora observed throughout vegetative communities on site 
 
A total of 98 vascular plants were observed within the vegetation types. 
 
Table 3.2-1: Flora observed  
 

Genus Species Common Name(s) 
Acacia choriophylla Cinnecord 
Agalinis sp. False foxglove 
Albizia lebbek Woman’s tongue 
Annona glabra Pond Apple 
Ardisia  escalloinoides Marlberry 
Baccharis dioica Broom-brush 
Bidens alba Beggar's Tick 
Bletia purpurea Pineland Orchid 
Bourreria ovata Strongback 
Bumelia celastrina Milk berry 
Bursera simaruba Gumelemi 
Byrsonima lucida Guana berry 
Caesalpinia vesicaria Brasiletto 
Cantella asistica Marsh pennywort 
Cassia sp   
Cassytha filiformis Love Vine 
Casuarina equisetifolia Australian Pine 
Centrosema angustifolium Butterfly Pea 
Chiococca parvifolia Pineland Snowberry 
Chiococca alba Snowberry 
Chrysobalanus icaco Cocoplum 
Chrysophyllum oliviforme Satin Leaf 
Cladium  jamaicense Sawgrass 
Clusia rosea Pitch Apple 
Coccoloba diversifolia Pigeon Plum 
Coccoloba swartzii Bastard Pigeon Plum 
Coccoloba uvifera Sea grape 
Cocos nucifera Coconut Palm 
Cocothrinax argentata Silver Top Palm 
Conocarpus erectus Buttonwood 
Cordia bahamensis Granny Bush 
Cyperus spadicea Flat sedge 
Delonix regia Poinciana 
Dichromena colorata Star sedge 
Diospyros crassinervis Feather bed 
Duranta repens Golden dew drop 
Echites  umbelatta Devil’s Potato 
Eleocharis cellulosa Spikerush 
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Erithalis fruticosa Black Torch 
Ernodea littoralis Common Ernodea 
Erythroxylum areolatum Paper Berry 
Eugenia axillaris White Stopper 
Eustoma exaltum Marsh gentian 
Exostema caribaeum Prince wood 
Exothea paniculata Inkwood 
Fimbristylis sp. Fringe rush 
Guapira discolor Narrow-leaved Blolly 
Guapira obtusata Broad-leaved Blolly 
Guettarda elliptica Velvet Seed 
Jasminum fluminense Jasmine Vine 
Lantana camara Wild Sage 
Lasiacis divaricata Wild Bamboo 
Leucaena leucocephala Jumbay 
Lysiloma latisiliquum Wild Tamarind 
Manilkara zapota Sapodilla 
Melaleuca  quinquenervia Paper Bark 
Merremia dissecta Cut Leaf Morning Glory
Metopium toxiferum Poisonwood 
Myrica cerifera Wax Myrtle 
Myrsine floridana Myrsine 
Passiflora suberosa Juniper Berry 
Passiflora sp. Passion fruit 
Petitia domingensis Fowl Berry 
Phyllanthus epiphyllanthus Rock plant 

Pinus  
caribaea var 
bahamensis Caribbean Pine 

Pisonia aculeata Wild Bouganvillea 
Pisonia rotundata Pisonia 
Pithecellobium keyense Ram’s Horn 
Pithecelobium unguis-cati Cat’s claw 
Pluchea symphytifolia Bushy fleabane 
Psidium longipes Bahama Stopper 
Psychotria ligustrifolia Smooth Wild Coffee 
Psychotria nervosa Wild Coffee 

Pteridium 
aquilinum var 
caudatum Braken fern 

Randia aculeata Box Brier 
Reynosia septentrionalis Darling Plum 
Rhizophora mangle Red Mangrove 
Rhoeo spathacea Oyster Plant 
Sabal  palmetto Sabal Palm 
Sabatia stellaris Rose Gentian 
Sansevieria hyacinthoides Snake Plant 
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Sida acuta Sida 
Smilax sp. Green-brier 
Solanum bahamense Canker berry 
Spermacoce tenuior Buttonweed 
Spigalia anthelmia Spigella 
Stachytsrpheta  jamaicensis Rat's tail 
Swietenia mahagoni Mahagony 
Tabebuia bahamensis Five-finger 
Terminalia catappa Tropical Almond 
Tetrazygia bicolor Wild Guava 
Thouinia discolor Quick Silver 
Tillandsia sp. Tillandsia 
Trema lamarckianum Trema 
Turnera ulmifolia Buttercup 
Typha Domingensis Cattail 
Wedelia trilobata Wedelia 
Zanthoxylum fagara Wild Lime 

 
 
3.3 Protected species observed  
 
Three (3) species listed under the Conservation and Protection of The Physical 
Landscape Act, Protected Tree Order, 1997 was observed: Pinus caribaea var 
bahamensis, Guapira discolor, and Swietenia mahagoni. Pinus caribaea var 
bahamensis was the most abundant protected species within the project limits. 
Guapira discolor and Swietenia mahagoni were present in sparse quantities, 
particularly the latter. 
 
3.3.1 Protected Trees Survey 

 
To determine the amount of protected trees within areas proposed for 
development, a protected trees survey was conducted. Because of the vast 
disparity in vegetation type and quality, the survey area was divided into three 
separate survey zones (See Figure 2).  
 
 
Zone 1: Pine Woodland. (Area Approximately 2010 square Meters) 
This survey plot is located north and north west of the existing car rental return 
area to the north of the U.S. Terminal. It is bounded to the south by an existing 
fence. 
 
This area is a relatively healthy Pine woodland plot with a dense pine needle 
ground cover. Casuarina equisetifolia can be found along the fringes. Common 
understory species include: Acacia choriophylla, Byrsonima lucida, Caesalpinia 
vesicaria, Coccothrinax argentata, and Metopium toxifera. 
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Photo 1: Zone 1- Pine Woodland 
 
Zone 2: Pine Woodland interspersed with disturbed area. (Area approximately 
3000 square meters). 
 
This survey plot area is located to the north east of the existing car rental return 
areas. 
 
This area is dominated with Casuarina equisetifolia on the fringes. On the interior 
patches of Pine woodland can be found interspersed with disturbed areas. The 
entire area is covered with a dense layer of pine needles. 
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Photo 2: Zone 2 - Pine woodland interspersed with disturbed areas 
 
Zone 3: Disturbed Area (Area approximately 3060 square meters) 
 
This survey plot area is located to the north east of the car rental return area and 
extends to the fence of the existing fuel farm. 
 
This area is heavily disturbed with a dense ground cover of Casuarina 
equisetifolia needles. Common species include: Casuarina equisetifolia, Delonix 
regia, Terminalia catappa, Aklbizia lebbeck, Sansevieria hyacinthoides and 
Jasminum fluminense. Within the entire plot only one (1) Pinus caribea var 
bahamensis specimen was observed. 
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 Photo 3: Zone 3 - Disturbed area 

 
Three species listed under the conservation and Protection of the Physical 
Landscape Act, Protected Trees Order, 1997 was observed throughout surveyed 
areas: Caesalpinia vesicaria (Brasiletto), Guapira discolor (Beefwood) and Pinus 
caribea var bahamensis (Caribbean Pine).  
 
 

 
 

Figure 2: Protected Trees Survey Zones 
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Table 3.3.1: Protected Trees Quad Survey 
 

*  This Quadrat count is discounted as an anomaly and was not considered 
in calculating an extrapolated number for the total area surveyed 

** This was the only specie observed  
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ah
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1 1 N 25° 03.071’ W 77° 28.159’ 
 

0 0 0 0 0 0 0 0 5 0 0 

1 2 N 25° 03.069’ W 77° 28.177’ 
 

2 0 0 0 0 0 0 0 3 0 0 

1 3 N 25° 03.074’ W 77° 28.147’ 
 

0 0 0 0 0 0 0 0 0 0 0 

1 4 N 25° 03.078’ W 77° 28.179’ 
 

0 0 0 0 0 0 0 0 9 0 0 

1 5 N 25° 03.059’ W 77° 28.147’ 
 

1 0 0 0 0 0 0 0 24
*

0 0 

2 6 N 25° 03.125’ W 77° 28.146’ 
 

0 0 0 0 0 0 0 0 0 0 0 

2 7 N 25° 03.126’ W 77° 28.141’ 
 

2 0 0 0 0 0 0 0 12 0 0 

2 8 N 25° 03.131’ W 77° 28.131’ 
 

1 0 0 0 0 0 0 0 3 0 0 

2 9 N 25° 03.139’ W 77° 28.120’ 
 

0 0 0 0 0 0 0 0 0 0 0 

2 10 N 25° 03.143’ W 77° 28.101’ 
 

4 0 0 0 0 0 0 0 6 0 0 

3 11 N 25° 03.187’ W 77° 27.998’ 0 0 
 

0 0 2 0 0 0 0 0 0 

3 12 N 25° 03.182’ W 77° 28.013’ 
 

0 0 0 0 0 0 0 0 0 0 0 

3 13 N 25° 03.165’ W 77° 28.014’ 
 

0 0 0 0 0 0 0 0 0 0 0 

3 14 N 25° 03.158’ W 77° 28.022’ 
 

0 0 0 0 0 0 0 0 0 0 0 

3 15 N 25° 03.185’ W 77° 28.049’ 
 

0 0 0 0 0 0 0 0 1 
** 

0 0 

Total  
 

10 0 0 0 2 0 0 0 62 
38 

0 0 
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Table 3.3.2: Summary and Extrapolation 
 
Observed Listed Specie Number Observed

 
Extrapolated Number 

Caesalpinia vesicaria  10 1083 
Guapira discolor  2 245 
Pinus caribea 38 4651 
 
 
3.4 Invasive species 
 
Five (5) invasive species were observed throughout vegetative communities in 
the airport and its immediate vicinity: Australian pine (Casuarina sp.), trailing 
wedelia (Wedelia trilobata), oyster plant (Rhoeo spathacea), water hyacinth 
(Eichhornia crassipes) and paperbark Melaleuca quinquenervia. 
 
 
SECTION 2: AVIFAUNA 
 
4.0 Introduction 
 
The Sir Lynden Pindling International Airport occupies an area that was 
historically a wetland system fringing a system of inland lakes transitioning into 
wet and dry pinelands. Despite human alteration of the area, surrounding the 
airport the avian fauna in the area immediately adjacent to the airstrip and on the 
airstrip is representative of the species that normally utilized these habitats.  
Between July 17 and 18th 2007 avifauna were observed on and around the Sir 
Linding Pindling International Airport and associated runways. The following 
species were observed.  
 
4.1 Observed Avifauna 
 

Avifauna observed on and around the Sir Lynden Pindling International Airport 
between July 17 and July 18, 2007     

         
Scientific 
Name  Common Name  Location Number Date 

Duration 
of Survey  Notes 

Falco 
sparverius American Kestrel 

Pinelands west of airstrip in 
the vicinity of Millionaire Air 1 18-Jul-07 7:00-11:00   

Chordeiles 
gundlachii Antellien Nighthawk 

Flying over the airstrip in the 
northern most section of the 
air strip adjacent to Windsor 
lane 1 17-Jul-07 8:30-12:30   

Chordeiles 
gundlachii Antellien Nighthawk 

Pine forest adjacent to the 
Western most runway, flying 
over center of run way 2 18-Jul-07 7:00-11:00   
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Chordeiles 
gundlachii Antellien Nighthawk 

Pinelands west of airstrip in 
the vicinity of Millionaire Air, 
Flying over run way  6 18-Jul-07 7:00-11:00 

Roosting 
on clear 
ground 
near 
coral 
Harbour 
road 

Calliphlox 
evelynae Bahama Woodstar 

Wet and dry pinelands 
adjacent to the northern 
section of the air strip 8 17-Jul-07 8:30-12:30   

Coereba 
flaveola Bananaquit 

Wet and dry pinelands 
adjacent to the northern 
section of the air strip 6 17-Jul-07 8:30-12:30   

Coereba 
flaveola Bananaquit 

Pine forest adjacent to the 
Western most runway 2 18-Jul-07 7:00-11:00   

Tiaris bicolor Blackfaced Grassquit 

Wet and dry pinelands 
adjacent to the northern 
section of the air strip 4 17-Jul-07 8:30-12:30   

Tiaris bicolor Blackfaced Grassquit 
Pine forest adjacent to the 
Western most runway 7 18-Jul-07 7:00-11:00   

Tiaris bicolor Blackfaced Grassquit 
Eastern most runway along 
Coral Harbour road 2 18-Jul-07 7:00-11:00   

Himantopus 
mexicanus  Blacknecked Stilt 

Wetlands adjacent to 
Millionaire Air 1 18-Jul-07 7:00-11:00   

Vireo 
altiloquus  

Black whiskered 
Vireo 

Wet and dry pinelands 
adjacent to the northern 
section of the air strip 4 17-Jul-07 8:30-12:30   

Vireo 
altiloquus  

Black whiskered 
Vireo 

Pine forest adjacent to the 
Western most runway 2 18-Jul-07 7:00-11:00   

Columbina 
passerina 

Common Ground 
Dove 

Wet and dry pinelands 
adjacent to the northern 
section of the air strip 6 17-Jul-07 8:30-12:30   

Gallinula 
chloropus Common Moorhen 

Wetlands Along Coral 
Harbour road 4 18-Jul-07 7:00-11:00   

Contopus 
caribaeus Crecent eyed Pewee 

Wet and dry pinelands 
adjacent to the northern 
section of the air strip 2 17-Jul-07 8:30-12:30   

Contopus 
caribaeus Crecent eyed Pewee 

Pinelands west of airstrip in 
the vicinity of Millionaire Air 4 18-Jul-07 7:00-11:00   

Streptopelia 
decaocto 

Eurasian Collared 
Dove 

Disturbed habitat between 
Fuel depot and the 
international terminal  4 17-Jul-07 8:30-12:30   

Tyrannus 
dominicensis  Gray King Bird 

Adjacent pinelands, and 
center of mowed area around 
air strips in the Northern 
Section 4 17-Jul-07 8:30-12:30   

Tyrannus 
dominicensis  Gray King Bird 

Eastern most runway along 
Coral Harbour road 6 18-Jul-07 7:00-11:00   

Ardea alba Great Egret 
Flying over the airstrip east to 
west from the adjacent Lake. 2 18-Jul-07 7:00-11:00   
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Butorides 
virescens  Green Heron  

In trench wells in Water and 
Sewage well feilds adjacent 
to North Western section of 
the air port 1 17-Jul-07 8:30-12:30   

Butorides 
virescens  Green Heron  

Pine forest adjacent to the 
Western most runway 2 18-Jul-07 7:00-11:00   

Butorides 
virescens  Green Heron  

Pinelands west of airstrip in 
the vicinity of Millionaire Air 2 18-Jul-07 7:00-11:00   

Charadrius 
vociferus  Killdeer 

Mowed grasslands around air 
strips 4 17-Jul-07 8:30-12:30   

Charadrius 
vociferus  Killdeer On the western most runway 2 18-Jul-07 7:00-11:00   
Charadrius 
vociferus  Killdeer 

Pinelands west of airstrip in 
the vicinity of Millionaire Air 6 18-Jul-07 7:00-11:00   

Charadrius 
vociferus  Killdeer 

Wetlands Along Coral 
Harbour road 6 18-Jul-07 7:00-11:00   

Larus atricilla  Laughing Gulls 

Flying over the airstrip in the 
northern most section of the 
air strip adjacent to Windsor 
lane 30 17-Jul-07 8:30-12:30   

Colinus 
virginianus  Northern Bobwhite 

Wet and dry pinelands 
adjacent to the northern 
section of the air strip 4 17-Jul-07 8:30-12:30   

Colinus 
virginianus  Northern Bobwhite 

Pine forest adjacent to the 
Western most runway 3 18-Jul-07 7:00-11:00   

Colinus 
virginianus  Northern Bobwhite 

Pinelands west of airstrip in 
the vicinity of Millionaire Air 4 18-Jul-07 7:00-11:00 

With 
chicks 

Mimus 
polyglottos Northern Mockingbird 

Adjacent pinelands, and 
center of mowed area around 
air strips in the Northern 
Section 20 17-Jul-07 8:30-12:30   

Mimus 
polyglottos Northern Mockingbird 

Pine forest adjacent to the 
Western most runway, flying 
over center of run way 6 18-Jul-07 7:00-11:00   

Mimus 
polyglottos Northern Mockingbird 

Eastern most runway along 
Coral Harbour road 4 18-Jul-07 7:00-11:00   

Turdus 
plumbeus Red Legged Thrush 

Pinelands west of airstrip in 
the vicinity of Millionaire Air 2 18-Jul-07 7:00-11:00   

Agelaius 
phoeniceus Red wing Blackbird 

Wetlands Along Coral 
Harbour road 4 18-Jul-07 7:00-11:00   

Crotophaga 
ani Smooth Billed Ani 

on both sides of the northern 
section of the main runway 
adjacent to Winsor Lane 4 17-Jul-07 8:30-12:30   

Crotophaga 
ani Smooth Billed Ani 

Pinelands west of airstrip in 
the vicinity of Millionaire Air 4 18-Jul-07 7:00-11:00   

Spindalis 
zena Western Spindalis 

Wet and dry pinelands 
adjacent to the northern 
section of the air strip 8 17-Jul-07 8:30-12:30   

Spindalis 
zena Western Spindalis 

Pinelands west of airstrip in 
the vicinity of Millionaire Air 1 18-Jul-07 7:00-11:00   
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Vireo 
crassirostris Thickbilled Vireo 

Wet and dry pinelands 
adjacent to the northern 
section of the air strip 8 17-Jul-07 8:30-12:30   

Vireo 
crassirostris Thickbilled Vireo 

Pine forest adjacent to the 
Western most runway 4 18-Jul-07 7:00-11:00   

Vireo 
crassirostris Thickbilled Vireo 

Pinelands west of airstrip in 
the vicinity of Millionaire Air 4 18-Jul-07 7:00-11:00   

Columba 
leucocephala  

White Crowned 
Pegion  

Wet and dry pinelands 
adjacent to the northern 
section of the air strip 50 17-Jul-07 8:30-12:30   

Columba 
leucocephala  

White Crowned 
Pegion  

Pine forest adjacent to the 
Western most runway, flying 
over center of run way 14 18-Jul-07 7:00-11:00   

Columba 
leucocephala  

White Crowned 
Pegion  

Flying over eastern most 
runway from west to east; 
roosting in mangroves and 
wetlands adjacent to the 
runway, on and off the 
property  98 18-Jul-07 7:00-11:00   

Zenaida 
aurita Zenaida Dove 

Pine forest adjacent to the 
Western most runway 1 18-Jul-07 7:00-11:00   

Egretta 
caerulea Little Blue Heron 

Wetlands east of the entrance 
to the domestic terminal from 
Winsor lane 1 20-Jul-07 8:00-10:00   

Zenaida 
aurita 

White Crowned 
Pegion  

Flying over runway in flocks 
between  the General 
Aviation terminal and 
Millionaire Air 70 20-Jul-07 8:00-10:00   

Crotophaga 
ani Smooth Billed Ani 

Near domestic terminal 
entrance from Coral Harbour 
Rd 8 20-Jul-07 8:00-10:00   

Mimus 
polyglottos Northern Mockingbird Along Coral Harbour Rd 4 20-Jul-07 8:00-10:00   
Tyrannus 
dominicensis  Gray King Bird Along Coral Harbour Rd 6 20-Jul-07 8:00-10:00   

Streptopelia 
decaocto 

Eurasian Collared 
Dove 

Near domestic terminal 
entrance from Coral Harbour 
Rd 2 20-Jul-07 8:00-10:00   

Larus atricilla  Laughing Gulls 

Flying over domestic terminal 
and airstrip between General 
Aviation and the domestic 
terminal   4 20-Jul-07 8:00-10:00   

Charadrius 
vociferus  Killdeer 

Wetlands along Coral 
Harbour road 2 20-Jul-07 8:00-10:00   

Agelaius 
phoeniceus Red wing Blackbird 

Wetlands along Coral 
Harbour road 2 20-Jul-07 8:00-10:00   

Contopus 
caribaeus Crecent eyed Pewee 

Pinelands west of airstrip in 
the vicinity of Millionaire Air 1 20-Jul-07 8:00-10:00   

Tiaris bicolor Blackfaced Grassquit 
Eastern most runway along 
Coral Harbour road 2 20-Jul-07 8:00-10:00   
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Ardea alba Great Egret 

In a pond adjacent to Coral 
Harbour Rd near entrance to 
Millionaire Air 1 20-Jul-07 8:00-10:00   

Anas 
bahamensis 

White Cheeked 
Pintail 

In a pond adjacent to Coral 
Harbour Rd near entrance to 
Millionaire Air 1 20-Jul-07 8:00-10:00   

 
 
 4.2 Summary of observations made over period of field observations 
 

Genus, species Common Name 
Number 
found 

Survey 
time 
(hours)

Number 
per hour 

Danger 
to 
Aviation  Protected Treaty/ Act 

Falco sparverius American Kestrel 1 10 0.1 No Yes 

Wild Birds 
Protection Act, 
1968 

Chordeiles gundlachii Antillean Nighthawk 9 10 0.9 No Yes 

Wild Birds 
Protection Act, 
1968 

Calliphlox evelynae Bahama Woodstar 8 10 0.8 No Yes 

Wild Birds 
Protection Act, 
1968 

Coereba flaveola Bananaquit 8 10 0.8 No Yes 

Wild Birds 
Protection Act, 
1968 

Tiaris bicolor 
Blackfaced 
Grassquit 14 10 1.4 No Yes 

Wild Birds 
Protection Act, 
1968 

Himantopus 
mexicanus  Black necked Stilt 1 10 0.1 No Yes 

Wild Birds 
Protection Act, 
1968 

Vireo altiloquus  
Black whiskered 
Vireo 6 10 0.6 No Yes 

Wild Birds 
Protection Act, 
1968 

Columbina passerina 
Common Ground 
Dove 6 10 0.6 No Yes 

Wild Birds 
Protection Act, 
1968 

Gallinula chloropus Common Moorhen 4 10 0.4 No Yes 

Wild Birds 
Protection Act, 
1968 

Contopus caribaeus 
Crescent eyed 
Pewee 8 10 0.8 No Yes 

Wild Birds 
Protection Act, 
1968 

Streptopelia decaocto 
Eurasian Collared 
Dove 8 10 0.8 No Yes 

Wild Birds 
Protection Act, 
1968 

Tyrannus 
dominicensis  Gray King Bird 16 10 1.6 No Yes 

Wild Birds 
Protection Act, 
1968 

Ardea alba Great Egret 2 10 0.2 No Yes 

Wild Birds 
Protection Act, 
1968 
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Butorides virescens  Green Heron  5 10 0.5 No Yes 

Wild Birds 
Protection Act, 
1968 

Charadrius vociferus  Killdeer 20 10 2 No Yes 

Wild Birds 
Protection Act, 
1968 

Larus atricilla  Laughing Gulls 30 10 3 No Yes 

Wild Birds 
Protection Act, 
1968 

Colinus virginianus  Northern Bobwhite 11 10 1.1 No Yes 

Wild Birds 
Protection Act, 
1968 

Mimus polyglottos 
Northern 
Mockingbird 34 10 3.4 No Yes 

Wild Birds 
Protection Act, 
1968 

Turdus plumbeus 
Red Legged 
Thrush 2 10 0.2 No Yes 

Wild Birds 
Protection Act, 
1968 

Agelaius phoeniceus Red wing Blackbird 6 10 0.6 No Yes 

Wild Birds 
Protection Act, 
1968 

Crotophaga ani Smooth Billed Ani 16 10 1.6 No Yes 

Wild Birds 
Protection Act, 
1968 

Spindalis zena Western Spindalis 9 10 0.9 No Yes 

Wild Birds 
Protection Act, 
1968 

Vireo crassirostris Thick billed Vireo 16 10 1.6 No Yes 

Wild Birds 
Protection Act, 
1968 

Columba 
leucocephala  

White Crowned 
Pigeon  232 10 23.2

When 
flocking Yes 

Wild Birds 
Protection Act, 
1968 

Zenaida aurita Zenaida Dove 1 10 0.1 No Yes 

Wild Birds 
Protection Act, 
1968 

Egretta caerulea Little Blue Heron 1 10 0.1 No Yes 

Wild Birds 
Protection Act, 
1968 

Anas bahamensis 
White Cheeked 
Pintail 1 10 0.1 No Yes 

Wild Birds 
Protection Act, 
1968 

 
 
4.3 Endangered, Threatened, and Protected Species 
 
No endangered or threatened species observed during the sampling period.  
Some protected species were observed using adjacent habitats but they will not 
be affected by the proposed development. 
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5.0 Impact Assessment  
 
The loss of flora will occur only in Zones 1, 2 and 3 all other areas of 
development will occur within the existing airport footprint on areas of prior 
disturbance. The assessment of impact to the floral community was further 
subdivided into survey zones due to the high variation of existing conditions 
experienced within the survey area.  
 
The loss of these numbers of specimens is not considered to be significant. 
Zones 1 and 2 are located on the periphery of a larger system and zone 3 is a 
fragment habitat, thus removal of these areas will not result in habitat 
fragmentation that can affect the entire system. Additionally, all zones are 
subjected to some degree of disturbance and invasive species and proper 
remove can be an asset as it would decrease the chances of invasive species 
spreading to healthier sections of the system. 
 
Similarly the loss of this flora is not considered to be impact to the avifauna within 
this area as a significant amount of the same will be undisturbed. 
 
Mitigation options will be later discussed as the final design of the airport is 
available. 
 
 
6.0 REFERENCES: 
 
BEST Commission, National Invasive Species Strategy for The Bahamas, 2003.  
 
Correll, D. S., and H. B. Flora of the Bahma Archipelago. A. R. Ganter Verlag 
KG, FL. 1982, Reprint 1996. 
 
Field Guide to the Birds of North America. Fourth edition. Washington, D.C.: 
National Geographic Society 2002 
 
Government of the Bahamas. Conservation and Protection of the Physical 
Landscape Act, Declaration of Protected Trees Order. May 23, 1997. 
Raffaele H, Wiley J, Garrido O, Keith A, Raffaele J,  
1998. A Guide to the Birds of the West Indies. Princeton, NJ: Princeton 
University Press. 
 
The Audubon Society Christmas Bird Count. New Providence Island, Bahamas. 
July 18th 2007. http://cbc.audubon.org/cbccurrent/current_table.html 
 
Wild Birds Protection Act, 1968 of the Commonwealth of the Bahamas, Sections 
2, 4, 6, 8 and 11. 
 
 



 25

7.0 APPENDICES: 
 
Appendix 1: Audubon Christmas Bird Count 
 
Species of Interest from the Audubon Christmas Bird Count on New Providence between the 
winter of 1999-2000 to 2006-2007 
      
species common Name year number observed number Per Hour hours flags 
American Coot 2006-07 650 13.6126 47.75   
American Coot 2005-06 326 7.7619 42.00   
American Coot 2004-05 278 6.2472 44.50   
American Coot 2003-04 155 3.8750 40.00   
American Coot 2002-03 160 3.6364 44.00   
American Coot 2001-02 438 9.1728 47.75   
American Coot 2000-01 452 11.8947 38.00   
American Coot 1999-00 725 14.3564 50.50   
Blue-winged Teal 2006-07 74 1.5497 47.75   
Blue-winged Teal 2005-06 95 2.2619 42.00   
Blue-winged Teal 2004-05 142 3.1910 44.50   
Blue-winged Teal 2003-04 164 4.1000 40.00   
Blue-winged Teal 2002-03 203 4.6136 44.00   
Blue-winged Teal 2001-02 296 6.1990 47.75   
Blue-winged Teal 2000-01 337 8.8684 38.00   
Blue-winged Teal 1999-00 593 11.7426 50.50   
Cattle Egret 2006-07 353 7.3927 47.75   
Cattle Egret 2005-06 400 9.5238 42.00   
Cattle Egret 2004-05 125 2.8090 44.50   
Cattle Egret 2003-04 259 6.4750 40.00   
Cattle Egret 2002-03 154 3.5000 44.00   
Cattle Egret 2001-02 355 7.4346 47.75   
Cattle Egret 2000-01 499 13.1316 38.00   
Cattle Egret 1999-00 591 11.7030 50.50   
Common Moorhen 2006-07 117 2.4503 47.75   
Common Moorhen 2005-06 86 2.0476 42.00   
Common Moorhen 2004-05 124 2.7865 44.50   
Common Moorhen 2003-04 82 2.0500 40.00   
Common Moorhen 2002-03 73 1.6591 44.00   
Common Moorhen 2001-02 58 1.2147 47.75   
Common Moorhen 2000-01 81 2.1316 38.00   
Common Moorhen 1999-00 200 3.9604 50.50   
Great Black-backed Gull 2006-07 1 0.0209 47.75   
Great Black-backed Gull 2005-06 1 0.0238 42.00   
Great Black-backed Gull 2004-05 2 0.0449 44.50   
Great Black-backed Gull 2002-03 1 0.0227 44.00   
Great Black-backed Gull 2001-02 1 0.0209 47.75   
Great Black-backed Gull 2000-01 2 0.0526 38.00   

Great Black-backed Gull 1999-00 1 0.0198 50.50
US 
HC  
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Great Blue Heron (Blue form) 2006-07 34 0.7120 47.75   
Great Blue Heron (Blue form) 2005-06 33 0.7857 42.00   

Great Blue Heron (Blue form) 2004-05 55 1.2360 44.50
US 
HC  

Great Blue Heron 2003-04 33 0.8250 40.00   
Great Blue Heron 2002-03 26 0.5909 44.00   
Great Blue Heron 2001-02 25 0.5236 47.75   
Great Blue Heron 2000-01 36 0.9474 38.00   
Great Blue Heron 1999-00 25 0.4950 50.50   
Great Egret 2006-07 58 1.2147 47.75 HC  
Great Egret 2005-06 21 0.5000 42.00   
Great Egret 2004-05 35 0.7865 44.50   
Great Egret 2003-04 27 0.6750 40.00   
Great Egret 2002-03 35 0.7955 44.00   
Great Egret 2001-02 28 0.5864 47.75   
Great Egret 2000-01 14 0.3684 38.00   
Great Egret 1999-00 38 0.7525 50.50   
Green Heron 2006-07 29 0.6073 47.75   
Green Heron 2005-06 33 0.7857 42.00   
Green Heron 2004-05 27 0.6067 44.50   
Green Heron 2003-04 22 0.5500 40.00   
Green Heron 2002-03 29 0.6591 44.00   
Green Heron 2001-02 20 0.4188 47.75   
Green Heron 2000-01 38 1.0000 38.00   
Green Heron 1999-00 33 0.6535 50.50   
Herring Gull 2006-07 10 0.2094 47.75   
Herring Gull 2005-06 10 0.2381 42.00   
Herring Gull 2004-05 2 0.0449 44.50   
Herring Gull 2003-04 8 0.2000 40.00   
Herring Gull 2002-03 3 0.0682 44.00   
Herring Gull 2001-02 22 0.4607 47.75 HC  
Herring Gull 2000-01 15 0.3947 38.00   
Herring Gull 1999-00 7 0.1386 50.50   
Laughing Gull 2006-07 563 11.7906 47.75   
Laughing Gull 2005-06 934 22.2381 42.00   
Laughing Gull 2004-05 851 19.1236 44.50   
Laughing Gull 2003-04 982 24.5500 40.00   
Laughing Gull 2002-03 1416 32.1818 44.00   
Laughing Gull 2001-02 1545 32.3560 47.75 HC  
Laughing Gull 2000-01 599 15.7632 38.00   
Laughing Gull 1999-00 806 15.9604 50.50   
Lesser Black-backed Gull 2006-07 11 0.2304 47.75 HC  
Lesser Black-backed Gull 2005-06 12 0.2857 42.00   
Lesser Black-backed Gull 2004-05 8 0.1798 44.50   
Lesser Black-backed Gull 2003-04 3 0.0750 40.00   
Lesser Black-backed Gull 2002-03 3 0.0682 44.00   
Lesser Black-backed Gull 2001-02 8 0.1675 47.75 HC  
Lesser Black-backed Gull 2000-01 2 0.0526 38.00   
Lesser Black-backed Gull 1999-00 1 0.0198 50.50 US 
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HC  
Little Blue Heron 2006-07 64 1.3403 47.75   
Little Blue Heron 2005-06 10 0.2381 42.00   
Little Blue Heron 2004-05 8 0.1798 44.50   
Little Blue Heron 2003-04 46 1.1500 40.00   
Little Blue Heron 2002-03 77 1.7500 44.00   
Little Blue Heron 2001-02 123 2.5759 47.75   
Little Blue Heron 2000-01 38 1.0000 38.00   
Little Blue Heron 1999-00 185 3.6634 50.50 HC  
Mourning Dove 2006-07 89 1.8639 47.75   
Mourning Dove 2005-06 128 3.0476 42.00   
Mourning Dove 2004-05 28 0.6292 44.50   
Mourning Dove 2003-04 87 2.1750 40.00   
Mourning Dove 2002-03 33 0.7500 44.00   
Mourning Dove 2001-02 78 1.6335 47.75 HC  
Mourning Dove 2000-01 51 1.3421 38.00   
Mourning Dove 1999-00 30 0.5941 50.50   
Ring-billed Gull 2006-07 35 0.7330 47.75   
Ring-billed Gull 2005-06 25 0.5952 42.00   
Ring-billed Gull 2004-05 12 0.2697 44.50   
Ring-billed Gull 2003-04 23 0.5750 40.00   
Ring-billed Gull 2002-03 25 0.5682 44.00   
Ring-billed Gull 2001-02 28 0.5864 47.75   
Ring-billed Gull 2000-01 75 1.9737 38.00   
Ring-billed Gull 1999-00 17 0.3366 50.50   
Ring-necked Duck 2006-07 7 0.1466 47.75   
Ring-necked Duck 2005-06 77 1.8333 42.00   
Ring-necked Duck 2004-05 29 0.6517 44.50   
Ring-necked Duck 2003-04 13 0.3250 40.00   
Ring-necked Duck 2002-03 19 0.4318 44.00   
Ring-necked Duck 2001-02 29 0.6073 47.75   
Ring-necked Duck 2000-01 84 2.2105 38.00   
Ring-necked Duck 1999-00 38 0.7525 50.50   
Snowy Egret 2006-07 60 1.2565 47.75   
Snowy Egret 2005-06 7 0.1667 42.00   
Snowy Egret 2004-05 106 2.3820 44.50   
Snowy Egret 2003-04 46 1.1500 40.00   
Snowy Egret 2002-03 62 1.4091 44.00   
Snowy Egret 2001-02 116 2.4293 47.75 HC  
Snowy Egret 2000-01 20 0.5263 38.00   
Snowy Egret 1999-00 66 1.3069 50.50   
White-crowned Pigeon 2006-07 90 1.8848 47.75 HC  
White-crowned Pigeon 2005-06 32 0.7619 42.00   
White-crowned Pigeon 2004-05 80 1.7978 44.50 HC  
White-crowned Pigeon 2003-04 38 0.9500 40.00   
White-crowned Pigeon 2002-03 31 0.7045 44.00   
White-crowned Pigeon 2001-02 39 0.8168 47.75 HC  
White-crowned Pigeon 2000-01 36 0.9474 38.00   
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White-crowned Pigeon 1999-00 20 0.3960 50.50   
White-cheeked Pintail 2006-07 267 5.5916 47.75   
White-cheeked Pintail 2005-06 362 8.6190 42.00   
White-cheeked Pintail 2004-05 480 10.7865 44.50 HC  
White-cheeked Pintail 2003-04 352 8.8000 40.00   
White-cheeked Pintail 2002-03 216 4.9091 44.00   
White-cheeked Pintail 2001-02 321 6.7225 47.75 HC  
White-cheeked Pintail 2000-01 309 8.1316 38.00   
White-cheeked Pintail 1999-00 205 4.0594 50.50   
      
Flag Keys      
US unusual     

HC 
High 
Count     

LC Low Count     
 
 
Appendix 2: Photos 
 
 

 
Unhealthy Rhizophora mangle system 
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Water Hyacinth and Cattail in trench near domestic parking area 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Antillean Nighthawk roosting near empty glass bottle in used gravel field at 
the end of the runway adjacent to Coral Harbour Rd 
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White Cheeked Pintail in brackish pond along Coral Harbour Rd, near 
entrance to Millionaire Air   
 
 
 
8.0 Curriculum Vitae of Floral and Faunal Assessors  
 
Floral Assessment - Tanya Ferguson 
 
Faunal Assessment – Everton Joseph 
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TANYA N. FERGUSON 
P. O. BOX N 10377 

Nassau, Bahamas 
Phone: 242-361-1759 
Fax: 242-326-1910 

             
 
EDUCATION: 
2006 – Present  UNIVERSITY OF LONDON 
   London, England 
   Masters of Science, Environmental Management 
 
2003 – 2006  COLLEGE OF THE BAHMAS 
   Nassau, Bahamas 
   Bachelor of Education, Biology with Combined Science  
 
1991 – 1995  COLLEGE OF THE BAHAMAS 
   Nassau, Bahamas 
   Associates of Arts, Biology 
 
1986 – 1991  C. I. GIBSON SECONDARY  
   Nassau, Bahamas 
   High School Diploma 
 
EMPLOYMENT: 
2005 – Present  BAHAMAS NATIONAL TRUST 
   Nassau, Bahamas 
   Curator, Retreat Gardens (Part time) 

! Design and implement restoration plan 
! Develop maintenance program 
! Management of rare collection of palms 

 
1997 – 2005  DEPARTMENT OF AGRICULTURE 

Nassau, Bahamas 
Bahamas National Herbarium, Curator 

! Identify and Curate plant specimens 
 
National Entomology Collection, Curator 

! General maintenance of insect collection 
Conservation Unit 

! Vegetation survey and analysis 
! Review of scientific research permits 
! Public education publication and training 

Botanical Gardens 
! Ground Maintenance Supervisor 
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! Tour guide 
 
TRAINING: 
 
Mar. 2005  Biodiversity Data Management Workshop, Nassau, Bahamas 
 
Feb. 2005 Workshop on Bahamas becoming signatory to The Rotterdam Convention, 

Nassau, Bahamas 
 
Feb. 2005 Workshop on Bahamas becoming signatory to International Treaty on 

Plant Genetic Resources for Food and Agriculture, Nassau, Bahamas 
 
June 2004 Geo Bahamas Workshop, Nassau, Bahamas 
 
May 2002 Caribbean Fire Management Workshop, Belize 
 
May 2001 Ecolodge Design Workshop, Nassau, Bahamas 
 
April 2001 Terrestrial Ecology Workshop, Nassau, Bahamas 
 
Jan. 2001  Hibiscus Mealy bug Workshop, Nassau, Bahamas 
 
Jan 2001 Pest Risk Analysis Workshop, Nassau, Bahamas 
 
Mar. 1998 Ozone Depletion Workshop, Nassau, Bahamas 
 
Sep. 1998 Agriculture Conference & Tradeshow, Nassau, Bahamas 
 
Oct. 1997 Green Management Seminar, Nassau, Bahamas 
 
Sep. 1997 Ecotourism Planning Seminar, Nassau, Bahamas 
 
 
 

LIST OF PROJECTS: 
 

Date Client Project Project 
Description 

In Association 
With 

 Blue Lagoon 
Island 

Trail 
Interpretation 

Vegetation 
Survey 

Independent 
Consultant 
 

July 2004 Lagan 
Holdings Ltd.  
 

Airport 
Improvement 
Project 

Protected Species 
Survey  

Independent 
Consultant 

May 2004 Enduro 
Investment 

Charlotteville 
Subdivision 

Condensed 
Environmental 

Independent 
Consultant 
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Ltd. Impact 
Assessment (EIA) 

 
 

Nov. 2004 Ferreria & Co. Cotton Bay 
Development 

Vegetation list for 
EIA 

Ferreria & Co. 
 

June 2005 Water & 
Sewerage 
Corporation 
 

Proposed Blue 
Hills Complex 

Vegetation list for 
Survey 

Ferreria & Co. 
 

July 2005 Applied 
Technology & 
Management 

Royal Island  Vegetation 
Survey for EIA 

Applied 
Technology & 
Management  
 

August 
2005 

Applied 
Technology & 
Management 

Gold Rock Creek 
Development 

Vegetation 
Survey for EIA 

Applied 
Technology & 
Management & 
Islands By 
Design 
 

June 2006 Ferreria & Co. 
 

Long Island 
Breeze 

Vegetation list for 
EIA 

Ferreria & Co. 
 

August 
2006 

Clifton 
Heritage 
Authority 

Clifton Heritage 
Park 

Field Assistant 
for Vegetation 
Assessment 

Ethan Fried, 
PhD. 

September 
2006 

Clifton 
Heritage 
Authority 
 

Clifton Heritage 
Park 

Invasive Species 
Removal Plan 

Independent 
Consultant 
 

September 
2006 

Ministry of 
Tourism 

Preachers Cave  Field Assistant 
for Vegetation 
Assessment 
 

Ethan Fried, 
PhD. 

October 
2006 

BEST 
Commission 

Perpall Tract 
Subdivision 

Vegetation & 
Protected Trees 
Survey 
 

Independent 
Consultant 

March 
2007 

Ferreria & Co. 
 

Alexander Estate Vegetation list for 
EIA 

Ferreria & Co. 
 

April 2007 Islands By 
Design 

Property near 
Caves Village 

Vegetation 
Assessment 

Islands By 
Design 
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PERSONAL 
2. Name: Everton Joseph 
3. Home Phone: (242) 356 4071 
4. First year at COB: 2003 
5. Current Academic Rank: 4th year student 
6. Department: School of Science and Technology 
 
HIGHER EDUCATION 
7. The College of the Bahamas, Senior 
 
EXPERIENCE 

 
September 2006- Present     Marine and Environmental Science Institute, The College of the Bahamas    Nassau.    

Bahamas 
Intern 
! Data collection and research for on-going Environmental Impact Assessments, in terrestrial and marine 

environments, specializing in algal assessments, plant and bird communities.  
 
January of 2007        State University of New York at Buffalo          Buffalo, NY 
Field Research Assistant 
! Assisted in recruitment surveys of Pseudopterogorgia elisabethae with in the Abacos, the Bahamas.    
 
May 15th 2006 – August 17th 2006    The Nature Conservancy                                      Mio, Michigan 46847 
The Nature Conservancy Contractor  
! Worked as a volunteer with the Mio office of the US Forest Service on the Huron Manistee forest to learn forest 

management techniques used on the forest.  
! Produced a report comparing, contrasting mist netting techniques used on the wintering and breeding grounds  
! Gave presentations on the progress of the  work of the Kirkland’s Warbler Training and Research Program to 

the Kirtland’s Warbler Recovery team and others. 
! Produced a report comparing and contrasting management techniques on the Huron Manistee National Forest 

to those in the Bahamas and explored which practices would be best suited to transference to the Bahamas  
 
 
May 15th 2006 – June 14th 2006           The Smithsonian Institution                              Mio, Michigan 46847 
Field Research Assistant 
! Worked under Peter Marra mist netting male Kirtland’s Warbler to collect feathers, toe nail clippings and Blood 

for isotope analysis to connect arrivial times with habitat quality on the wintering grounds.  
 
October 3rd 2005 – May 3rd 2006       Kirtland’s Warbler Training and Research Project              Eleuthera,   

Bahamas 
 Field Research Assistant 
!  Received training under Dr. Dave Currie and Dr Joseph Wunderle in field identification of resident and migrant 

avian fauna, mist netting, banding, the use of  Plye for the aging and sexing of migrant passerines and  gathered 
standard morphometric  measurements. Special emphasis was placed on the Kirtland’s Warbler an endangered 
Neotropic/neartic migrant passerine.  

! Conducted telemetry on Kirtland’s Warblers, avian survey techniques and vegetation analysis.   
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! Bled Kirtland’s Warblers and other avian species from the brachial vein for body condition and isotope analysis.  
 
August 8th –19th                       The BERC                              Andros, Bahamas 
Research Assistant  
! Assisted Brian Langerhans in the collection of Gambusia hubbsi and running of in lab experiments on mate 

choice, burst speed and predator evasion 
   
June, 19th – July 14th 2005   Bahamas Bio-Complexity Project       Eleuthera, Bahamas 
 Field Research Assistant 
! Conducted Anthropogenic interviews in Tarpum Bay and Rock Sound, Eleuthera, concerning community 

feelings on the health of The local marine area, fishing and MPAs. 
 
May of 2005        State University of New York at Buffalo          Buffalo, NY 
Field Research Assistant 
! Assisted in recruitment surveys of Pseudopterogorgia elisabethae within the Abacos, the Bahamas.    
 
July – August of 2004         The Cape Eleuthera Institute    Cape Eleuthera, Bahamas 
Aquaculture Intern  
! Started work on tabulations of growth rates and food to weight conversion ratios of the stock. 
! Assisted in general the husbandry of the stock. 
  
May of 2004        State University of New York at Buffalo          Buffalo, NY 
Field Research Assistant 
! Assisted in recruitment surveys of Pseudopterogorgia elisabethae with in the Abacos, the Bahamas.    
 
2003 – 2004                  BREEF                                           Nassau, Bahamas 
Intern 
! Drafted Educational materials for distribution to teachers. 
! Created Educational posters. 
! Assisted in Educational Presentations     
 
July – August of 2003    The Perry Institute (CMRC)         Lee Socking Island,     Bahamas    
Intern 
! Carried out Tagging of queen conch to help gauge their movements. 
! Assisted in the tagging of Nassau grouper and snappers. 
! Engaged in the construction of larval lobster collectors . 
! Assisted in running settlement experiments on captured larva. 
! Assisted in grow out experiments of captured larva. 
 
 

June of 2003 Bahamas Bio-Complexity Project New York, NY 
Research Assistant 
! Assisted in sample collection  
! Assisted with Ground truthing. 
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! Assisted in Reef fish and Coral surveys. 

2002 Department of Fisheries Nassau, Bahamas 
Intern 
! Assisted on Costal patrols  
! Previewed educational material destined for schools.   

2000 and 2001 BREEF Nassau, Bahamas 
Educational Workshop Assistant  
! Provided Teachers attending a student prospective on the activities  
! Assisted in the smooth execution of activities   
! Provided office support for the workshop  

 
 
10. PUBLICATIONS  
 
Joseph, E. 2006. Status of the Kirtland’s Warbler and Training Program; The role 
of fruiting for site fidelity in Kirtland’s Warblers on the wintering grounds, South 
Eleuthera, Bahamas. Abstract. College of the Bahamas Research Edge Forum 
Series 2006, October Presentation.   
 
Joseph, E. 2006 (Jan.). Field study in science: Writings from the field. The 
Spectrum, the student voice of the College of the Bahamas, Nassau. 3(1):4.  
[Publication by project student about his project experiences] 

 
Joseph, E. 2006 (Feb.). Field study in science: Writings from the field. The 
Spectrum, the student voice of the College of the Bahamas, Nassau. 3(2):7. 
[Publication by project student about his project experiences]. 
 
Joseph, E. 2006 (April.). Field study in science: Writings from the field. The 
Spectrum, the student voice of the College of the Bahamas, Nassau. 
3(4):6. [Publication by project student about his project experiences]. 
 
Joseph, E. 2003. The Investigation of the Proposed Marine No Take Reserve to 
Preserve Queen Conch: Powell Point Eleuthera, Bahamas. Proceedings from the 
College of the Bahamas Forum 2003 
 
 
 
11. SERVICE 
 
 2004- 2005                   College Of the Bahamas           Nassau,  Bahamas 
! Senator for the School of Natural Science, COBS Student Union. 
 
2005               College of the Bahamas                                 Nassau, Bahamas 



 37

Member, Task Force for Facilities  
 
2005               College of the Bahamas                                 Nassau, Bahamas 

Member, Student Publications Committee 

2004             Min. Youth Sport and Culture                    Nassau, Bahamas 
! Member, Salute to Manhood planning committee 
. 
12. Community Activities:   
 
20th October 2006, College of the Bahamas Research Edge Forum, presenter.   
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APPENDIX G 
 
BIOCELL SOIL TREATMENT AND WATER TREATEMENT GUIDELINES 
 
Biocell Soil Treatment Guidelines 
 
Treatment for petroleum contaminated soils excavated at the subject site.  Assume removal of 
impacted soils by excavation followed by on-site treatment through bioremediation.  
Bioremediation will consist of construction of “biocells”. 

General Description - Biocells – also known as bioheap, biomound, compost piles, are a form of 
composting, use native microorganisms to degrade contaminants.  Once biocells are constructed, 
indigenous bacteria are stimulated through aeration and/or the addition of nutrients, minerals and 
water/moisture.  The indigenous bacteria use petroleum hydrocarbons as a food source. The 
biocell is monitored/sampled on a regular basis to track the treatment system's progress and 
efficiency. Nutrients, moisture and compost materials are added as required, based upon soil 
composition and oxygen/carbon dioxide sampling results. A blower can circulate air through the 
biocell via a slotted pipeline network. 

Approvals 

The Department of Environmental Health Services must approve the design, construction and 
monitoring plans prior to construction and use. 

Project Steps 

• Evaluation of Biocell Effectiveness/Feasibility Study - Completion of a feasibility study to 
determine whether the inorganic, organic, microbiological, and geological conditions are 
favorable for bioremediation of the hydrocarbon contaminated soils.  

• Biocell Design and Construction – Design and construction of the aboveground 
biotreatment cell followed by the excavation and placement of the contaminated soils in 
the cell 

• Remedial Progress Monitoring Plan- Monitoring of remedial objectives. 
• Biocell Operations and Maintenance - Operation of the system with monitoring and 

maintenance of the facility. 
• Establish Closure Criteria - Closure of the treatment unit, in compliance with the 

regulatory and client requirements.  

Feasibility Study 

The first step in designing an effective soil bioremediation program is to conduct feasibility and 
design studies on the contaminated soils. These studies: 

• Determine if there were viable native bacterial populations present in the soil.  
• Determine the appropriate nutrient loading levels needed to stimulate those bacteria.  
• Identify soil characteristics which may have adversely affected efforts to biotreat the 

contaminated soils.  

Due to time constraints the bacterial, nutrient and soil characteristic study will likely need to be 
completed after excavation of soils.   

Soil characteristics to be evaluated: 
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• Microbial population density –plate counts for total heterotrophic bacteria (>1,000 
colony-forming units (CFU) per gram of soil is the minimum effective value) 

• Soil pH (effective between 6 and 8) 
• Moisture content (effective from 40 to 85% of field capacity) 
• Soil temperature (above10° Celsius) 
• Nutrient concentrations (nitrogen and phosphorus measurements) 
• Soil texture 

One of the most important factors in determining the feasibility of a biodegradation system is the 
confirmation of the presence in the soil of native bacteria capable of degrading the contaminants 
of concern. In some rare instances, where native bacteria are not present or incapable of 
degrading a specific organic contaminant, it may necessary to purchase and add to the soil 
bacteria specifically cultivated for this purpose. 

Evaluate nutrients, aeration requirements and estimate time for degradation of the contamination. 

Design and Construction of Biocell 

Construct bioremediation cell to fit dimensions of selected treatment area, taking into account 
estimated amount of impacted soils.  Due to the sensitivity of nearby receptors, porous native 
soils and frequent rainfall, the cell will need to be lined, covered and constructed with a leachate 
collection system.   

Design criteria to be evaluated: 

• Land requirements – The typical biocell height is between 3 and 10 feet.  Additional land 
is required around the biocell for sloping, containment berms and access.  If biocells are 
to be turned width should be restricted to 6 to 8 feet across.  Determine available land 
space and estimate of contaminated soils to be treated. 

• Temporary storage – An interim storage area should be established for temporary 
storage of petroleum impacted soils as needed.  Soils should be stored on polyethylene 
sheeting and covered with polyethylene sheeting.  The top cover should be secured with 
sand bags/tires and monitored on a regular basis to ensure adequate cover. 

• Biocell layout – single or multiple piles depending on amount of soil to be treated and 
available land area. 

• Biocell Construction – Site preparation, berms, liners, covers, air injection extraction 
and/or collection piping arrangement, nutrient and moisture injection piping 
arrangement, leachate collection and treatment system, soil pretreatment methods 
(mixing, amendments, pH adjustment). 

• Aeration Equipment – May include blowers or fans attached to aeration piping unless 
mixing is to be done with heavy equipment. 

• Water Management – Runoff to be controlled to avoid washout of soils in treatment 
area.  The biocell should be constructed with a minimum of 3 foot earthen berms to 
divert stormwater and the biocell should be covered with polyethylene sheeting at all 
times.  The runoff can be controlled by diversion into a controlled area outside of the 
treatment cell such as tanks or a retention pond.  Water can be reused as additive in 
biocell if needed.  Water may be reinjected into deep water wells on airport lands. 

• Soil Erosion Control – to include sloping, cover, and stormwater management. 
• Soil Adjustments (pH, Moisture and Nutrient Supply) – Incorporation of fertilizers, lime 

and/or sulfur into soils while constructing biocell; or injection of liquid nutrients, water 
and acid/alkaline solutions during operation of the biocell.  The amendments are 
determined pretreatment and application can be modified as needed during treatment. 

• Site Security  - as needed 
• Air Emission Controls – as needed 
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Remedial Progress Monitoring Plan 

• Soil sampling on a monthly basis to determine constituent degradation and 
biodegradation conditions.  Analytes to depend on initial contaminants (likely gasoline) 
and bacterial populations, pH, ammonia, phosphorus, moisture content. 

• Water sampling of stormwater runoff to determine applicability to discharge to deep 
water wells. As needed. 

Biocell Operations and Maintenance 

• Establish and follow aeration schedule 
• Establish and follow nutrient addition schedule 
• Establish and follow moisture addition schedule 
• Inspection and maintenance of system as a whole including cover, berms, leachate 

collection, stormwater runoff collection, aeration system – weekly with records of 
inspections.   

PROJECT CLOSURE 

Establish sampling protocol for closure criteria.  Describe analytes, levels and number of samples 
per cubic yards of soil.  Use industrial cleanup standards based on Florida statues as the target 
clean-up level for the remedial program.  

Determine future use for treated material.  Remove and dispose of ancillary equipment. Remove 
the liner beneath the soil pile. Obtain confirmatory samples of soils underlying liner.  Return site 
to original condition/grade. 

Ground Water Treatment Guidelines 
 
Petroleum-contaminated ground water may be encountered.  The resulting water must be tested 
and possibly treated prior to discharge.  Preliminary information (obtained from Keith Bishop, 
Islands by Design) indicates dewatering may be required at a rate of 400 to 600 gallons per 
minute. 
 
Following is a general description of sampling, analytical and ground water treatment guidelines 
that may be applied to ground water obtained through dewatering activities.  Analytical and 
treatment methods will vary depending on site location and potential sources of contamination.   
 
Use of deep wells for discharge of treated water must be reviewed and approved by the Water 
and Sewer Corporation prior to use to ensure there are no environmental impacts. 
 
Sampling, Analyses and Discharge 
 
Analytical testing will be conducted once per discharge event or once per location/dewatering 
event.  The parameters to be evaluated and the standards to be met need to be determined in 
consultation with the Department of Environment Health Services.  
 
If dewatering is occurring in conjunction with the removal of a gasoline or diesel storage tank or in 
proximity of jet fuel contamination, the following are additional proposed ground water analytical 
testing parameters: 

• Benzene, toluene, ethyl benzene and xylenes (BTEX) by EPA 8260 
• Total petroleum hydrocarbons as gasoline (TPHG) and total petroleum hydrocarbons as 

diesel (TPHD) by EPA Method 8015  
 



   

Page 4 of 4 

Discharge limits will need to be established based on local regulatory limits, or international 
guidelines and/or the State of Florida regulations/guidelines in the absence of Bahamian 
standards.   
 
Ground water not requiring treatment can be discharged to one or more deep wells on airport 
property.  Consultant will need to arrange discharge methods, rates, etc. with airport authorities 
and the Water and Sewer Corporation. (Depending on costs associated with discharge to existing 
deep wells, consideration may be given to installing a well dedicated for discharge of dewatering 
fluids.) 
 
Ground Water Treatment System 
 
The treatment equipment required to meet discharge limits can vary depending on what 
contaminants are in the water.  
 
Petroleum impacts – ground water exhibiting petroleum hydrocarbon impacts exceeding set limits 
will need to be treated prior to discharge to on-site wells.  The treatment system will need to be 
sufficient to bring petroleum hydrocarbon levels within approved discharge limits. The following 
will need to be considered/provided for the ground water treatment system: 

• Land requirements – estimate land space needed based on size of treatment system 
requirements and work with airport authorities to determine available land space. 

• Above ground storage tanks 
• Activated Carbon Filters (if flow rates permit) 
• Air Strippers (if flow rates permit) 
• Filters  
• Oil Water Separators  
• Pumps  

 
Sludge/sediment derived from ground water treatment will need to be disposed in accordance 
with local regulations.  Analyze for petroleum constituents and if sediments exceed limits set for in 
Soil Treatment Guidelines, transfer to on-site soil treatment location.  If soils are within acceptable 
limits arrange for disposal in accordance with local regulations.   
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STORAGE TANK SYSTEM CLOSURE ASSESSMENT 
GUIDELINES 

LPIA Expansion Project 
Early Civil and Reconstruction 

 
** Due to the absence of similar environmental legislation in The Bahamas these guidelines were 
derived from the Florida Department of Environmental Protection Storage Tank System Closure 
Assessment Requirements revised April 1998.  Please refer to the guidelines for specific 
assessment and sampling protocol. 
 
 
Underground Storage Tank Excavation 
 

1. During excavation activities the Field Inspector will monitor excavated soils visually and 
field screen with an organic vapor detector to direct stockpiling of soil onto 
“contaminated” and “uncontaminated soil piles”.  Field screening procedures are 
described below.  At a minimum one soil sample will be collected for field screening for 
each soil volume measuring approximately five feet in length by five feet in width by two 
feet in depth, throughout the excavation of the tank. 

 
2. Upon removal of the storage tank from the basin the Field Inspector will obtain soil 

samples from the tank basin as described below to monitor for petroleum contamination 
visually and with an organic vapor detector.  

 
3. If contaminated soils are encountered in the tank basin the Field Inspector will direct 

excavation of contaminated soils to the extent practical. 
 

4. After completion of excavation activities, the Field Inspector will take final soil samples of 
sidewalls and tank bottom and submit for laboratory analysis.  A minimum of four or five 
soil samples (at least one from the bottom of the excavation if the water table was not 
reached and least four from the walls of the excavation) will be obtained for field 
screening.  The sample that yields the highest hydrocarbon measurement will be 
analyzed for volatile organic aromatics, polycyclic aromatic hydrocarbons and total 
recoverable petroleum hydrocarbons.   

 
5. If ground water is encountered in the excavation at least one ground water sample will be 

obtained and analyzed. 
 

6. Upon receipt of laboratory analytical results the Environmental Consultant will determine 
if additional measures are needed to remediate impacted soils and/or ground water in the 
area of the removed tank in accordance with the guidelines set forth in Florida 
Department of Environmental Protection Storage Tank System Closure Assessment 
Requirements revised April 1998.   

 
 
Aboveground Storage Tank Removal  
 
Soil Borings/Test Pits – Soil borings or test pits will be advanced in the area of the tank location 
after the tank is removed to verify the presence/absence of visibly stained or impacted soils.  
Soils will be observed for staining and field screened in at least four locations (one of them at the 
location where the containment area drain valve discharges; the others at the most visibly stained 
area on each remaining side of the tank pad or foundation, or near the center of each side if no 
soil staining is identified) and one boring/test pit placed directly beneath the former tank location 
(at the most visibly stained area, or near the center of the tank location if no soil staining is 



   

Page 2 of 3 
 

identified).  If there is no containment area at least five soil borings/test pits will be advanced in 
the following areas:  the soil borings/test pits will be placed near piping connections to the 
dispenser, near the fill and vent ports and at evenly spaced intervals along the sides and ends.   
 
If contaminated soils are encountered excavation and sampling will be conducted as follows: 
 
 

1. If contaminated soils are encountered in the area of the tank, the Field Inspector will 
direct excavation of contaminated soils to the extent practical. 

 
2. During excavation the Field Inspector will monitor excavated soils visually and field 

screen with an organic vapor detector to direct stockpiling of soil onto “contaminated” and 
“uncontaminated soil piles”.  Field screening procedures are described below.  At a 
minimum one soil sample will be collected for field screening for each soil volume 
measuring approximately five feet in length by five feet in width by two feet in depth, 
throughout the excavation of the tank 

 
3. After completion of excavation activities, the Field Inspector will take final soil samples of 

sidewalls and excavation basin and submit for laboratory analysis.  A minimum of four or 
five soil samples (at least one from the bottom of the excavation if the water table was not 
reached and least four from the walls of the excavation) will be obtained for field 
screening.  The sample that yields the highest hydrocarbon measurement will be 
analyzed for volatile organic aromatics, polycyclic aromatic hydrocarbons and total 
recoverable petroleum hydrocarbons.   

 
4. If ground water is encountered in the excavation at least one ground water grab sample 

will be obtained and analyzed. 
 

5. Upon receipt of laboratory analytical results the Environmental Consultant will determine 
if additional measures are needed to remediate impacted soils and/or ground water in the 
area of the removed tank in accordance with the guidelines set forth in Florida 
Department of Environmental Protection Storage Tank System Closure Assessment 
Requirements revised April 1998.   

 
 
Closure of Piping and Dispensers 
  
Soil Samples  

Piping – The Field Inspector will monitor excavation and removal of the piping 
associated with the tank system(s).  At least one soil sample will be obtained for approximately 
every 20 feet of product transfer line (piping) with the spacing determined by any evidence of 
contamination and location of potential sources of leaks such as fixtures, connections and joints.  
The sampling point will be one foot below the line level, or immediately above the ground water 
table, whichever is shallower.  If obvious evidence of soil contamination is encountered (visually 
or through field screening) the area will be excavated to the extent practical as described in tank 
removal procedures above.  

Dispensers – The Field Inspector will monitor excavation and removal of the product 
dispenser associated with the tank system(s).  Samples for field screening will be obtained 
approximately one foot below land surface and every foot thereafter to a minimum depth of four 
feet, or to the ground water table, whichever is shallower.  If obvious evidence of soil 
contamination is encountered (visually or through field screening) the area will be excavated to 
the extent practical as described in tank removal procedures above. 

 
Ground Water Samples 
A ground water sample is not required if the screening results indicated that contaminated soil 
was not present, or if the contaminated soil was identified and excavated and it is demonstrated 
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based on the degree and horizontal and vertical extent of contamination in the excavated soil, on 
the type of product believed to have been discharge, and on the site stratigraphy, that ground 
water will not have been affected. 
 

 
General Sampling Guidelines – Gasoline and Kerosene Groups 
 

Soil Sampling  
Soil samples obtained during closure of a storage tank will be field screened with an organic 
vapor detector.  If an organic vapor analysis instrument with a Flame Ionization Detector (FID) or 
a Photo Ionization Detector (PID) is used, it must be in the survey mode.  PIDs will not be used in 
situations where humidity will interfere with the instrument’s sensitivity (i.e. during rainy periods, 
measuring moist or wet soil).  Readings must be obtained from the headspace of samples in half-
filled, 16-ounce jars.  Each soil sample will be obtained from the vadose zone (area above the 
water table), brought to a temperature of between 20° C (68° F) and 32° C (90° F) and the 
reading obtained five minutes thereafter.  If an FID is used, each soil sample must be split into 
two jars, and one of the readings must be obtained with the use of an activated charcoal filter 
unless the unfiltered reading is 10 parts per million (ppm) or less.  The total corrected 
hydrocarbon measurement must be determined by subtracting the filtered reading from the 
unfiltered reading.  Analytical instruments must be calibrated in accordance with the 
manufacturer’s instructions. 
 
If soil that yields positive field screening results (hydrocarbon measurements greater than 10 
ppm) is identified and remains on-site, a site assessment will be performed, unless a grab sample 
from the location in each source area (tank location, dispenser, integral piping) that yields the 
highest hydrocarbon measurement is analyzed for volatile organic aromatics, polycyclic aromatic 
hydrocarbons and total recoverable petroleum hydrocarbons, and the analytical results show that 
contaminants do not exceed the default soil cleanup target levels specified in Table IV of Chapter 
62-770, F.A.C..  
 
If contaminated soil is identified and excavated, a minimum of four or five soil samples (at least 
one from the bottom of the excavation if the water table was not reached and least four from the 
walls of the excavation) will be obtained for field screening.  The sample that yields the highest 
hydrocarbon measurement will be analyzed for volatile organic aromatics, polycyclic aromatic 
hydrocarbons and total recoverable petroleum hydrocarbons.  If no positive screening results are 
obtained, the sample will be collected from the location believed to be most likely to have 
contamination. 
 

Ground Water Sampling 
If ground water is encountered in the excavation at least one ground water sample will be 
obtained and analyzed for the following: 

• Gasoline – analytes will include volatile organic aromatics (including total xylenes) 
and MTBE. 

• Kerosene – volatile organic aromatics (including total xylenes) and MTBE and 
polycyclic aromatic hydrocarbons. 
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1.0       INTRODUCTION 

 
1.1 Environmental Setting 

Lynden Pindling International Airport (LPIA) is located on the west side of New Providence Island.  
The Windsor Well Fields, a surface potable water collection system, is located on and adjacent to 
the airport.  Water from this well field is mixed, relatively untreated, with water from an osmosis 
water treatment plant and distributed widely on New Providence Island.  Lake Killarney, a large 
brackish water lake, is adjacent and east of the airport.  All bird life is protected in the Bahamas 
and several protected tree species are found on the Airport.   

Existing environmental practices on the Airport are poor.  Nassau Airport Development Company 
(NAD) has an environmental management plan in place to continually improve performance of its 
own operations and those of its tenants.  Contractors working on the behalf of NAD shall be 
required to demonstrate good environmental practices. 

1.2 Intent of the Environmental Construction Standards 

1.2.1 The regulatory basis for these Environmental Construction Standards is the legislation of 
the Bahamas, the International Finance Corporation’s (IFC) Environmental and Health and 
Safety General Guidelines, and the IFC’s Environmental and Health and Safety Guidelines 
for Airports.   The State of Florida’s environmental regulations are specifically referred to in 
the absence of relevant Bahamian regulations. 

1.2.2 These Environmental Construction Standards are one of the “Environmental Standards” 
that shall apply to construction activities, including facility alterations undertaken on behalf 
of NAD or on behalf of Tenant(s) or others.   

1.2.3 “Archaeological Resources” include all Pre-Columbian Heritage Resources, all historic 
artifacts, building cornerstones and contents, commemorative plaques, inscribed tablets 
and similar objects found on site or in buildings to be demolished or renovated. Contractor 
will be required to comply with previously established collection protocols established by 
the Antiquities Monuments and Museums Corporation (AMMC) See Section 3.0 

1.2.4 “Environmental Protection” means the protection of, and minimum disturbance to, land, 
water and air quality, and the minimization and, where necessary, mitigation of all potential 
environmental and archaeological impacts. 
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1.2.5 “Contractor” means the person, firm or corporation identified as such in a Form of 
Agreement, and referred to throughout a Contract as if singular in number, and includes 
the contractor’s permitted assigns, successors and legal representatives. 

1.2.6 The Contractor is responsible for carrying out the construction of a Project in accordance 
with the requirements of applicable legislation, regulations, guidelines, standards and 
codes of practice and these Environmental Construction Standards.  

1.2.7 The Contractor shall ensure that neither it nor any of its agents, employees, or 
Subcontractors shall do, omit or permit any act or thing which contravenes these 
Environmental Construction Standards and applicable legislation, regulations, guidelines, 
standards and codes of practice.   

1.2.8 In undertaking construction activities, the Contractor shall be responsible for the actions of 
its agents, employees, Contractors or Subcontractors including any contravention of these 
Environmental Construction Standards, or applicable legislation.  Accordingly, the 
Contractor shall undertake reasonable actions to ensure that environmental protection 
measures are in place and working effectively throughout all areas affected by the project. 

1.2.9 In the event that an activity or event which contravenes these Environmental Construction 
Standards occurs, NAD’s Project Office may issue a Stop Work Order directing the 
immediate suspension of all or a portion of the activity(ies) causing the environmental 
impact, and may undertake or order remedial measures to be conducted as deemed 
necessary.  The costs of any work stoppages and/or remedial works necessary shall be 
the responsibility of the Contractor. 

1.2.10 The Contractor shall notify NAD’s Project Office in writing, immediately upon discovery, of 
the existence of any hazardous conditions, property, or equipment within or immediately 
adjacent to the construction project site.  However, it shall be the Contractor’s 
responsibility to take all necessary precautions against injury to the environment and to 
persons or damage to the property of the Applicant, Contractors, Subcontractors and 
Suppliers, or of other persons, from such hazards until corrected by the responsible party. 

1.2.11 In the event of an environmental emergency, the Applicant shall immediately notify NAD 
Operations Centre at telephone number (242) 702-10-10 or 702-11-11.  

2.0 AIR QUALITY AND DUST CONTROL 

2.1 Contractor shall control fugitive dust and other airborne emissions from such activities as, 
but not limited to, vehicular and machinery movement, demolition and/or decommissioning 
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of existing structures, operation of concrete and asphalt batch plants, stockpiling of soils or 
other construction materials. 

2.2    To reduce dust, minimize bare earth, minimize movement and speed of vehicles on 
unsealed surfaces, cover loads of soil and aggregate and cover and treat bare earth and 
stockpiles in dry and windy conditions. 

2.3 The use and application of chemical dust suppressants by the Contractor to control 
fugitive dust and other airborne emissions shall be approved by NAD’s Project Office prior 
to use of such methods. 

2.4 Burning of refuse or other material is prohibited. 

2.5 The Contractor shall use catalytic converters on equipment, where appropriate, low 
sulphur fuel, regularly maintain engines and turn off engines to reduce idling. 

2.6 Prior to commencing construction and operation of any facilities with point-source 
emissions (such as exhaust vents, chimneys, and stacks) the Contractor shall obtain, and 
retain for inspection all necessary regulatory permits. 

2.7 The Contractor shall have in place appropriate indoor air quality control measures to 
ensure that construction and public areas are not adversely affected by uncomfortable 
temperatures, fugitive dust, and other unacceptable air emissions. 

2.8       The Contractor shall retain all required air quality monitoring and compliance reports. 

3.0 ARCHAEOLOGICAL PROTECTION 

3.1 The Antiquities, Monuments and Museum Corporation will issue specific standards for 
protecting archaeological areas and artifacts.   

3.2 All Pre-Columbian Heritage Resources are protected, whether found on the ground 
surface, or buried beneath the surface.  All such remains and deposits are not to be 
disturbed until their significance has been assessed by an archaeologist to the satisfaction 
of NAD’s Project Office. 

3.3 All historic remains are protected, whether found on the ground surface or buried beneath 
the surface.  All such remains and deposits are not to be disturbed until their significance 
has been assessed by an archaeologist and/or historian to the satisfaction of NAD’s 
Project Office. 
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3.4 Relics and antiquities and items of historical or scientific interest such as cornerstones and 
contents, commemorative plaques, inscribed tablets and similar objects found on site or in 
buildings to be demolished or renovated, shall remain the property of the NAD.  All such 
items are protected and directives are to be requested from the NAD’s Project Office. 

4.0 WATER QUALITY PROTECTION 

4.1 Surface Water Discharges  

4.1.1 Only clean water meeting the IFC effluent standards can be discharged to airport surface 
waters or to deep wells.  No water can be discharged to or lead to areas where active 
surface water collection is occurring within the Windsor Well Fields.   

Effluent Standards for Airport Facilities 

(Milligrams per litre, except for pH, bacteria, and temperature) 
Parameter Maximum Value 
pH 6-9 
BOD 30 
COD 125 
TSS 50 
Oil and grease 10 
Heavy Metals Total 10 
Arsenic 0.1 
Cadmium 0.1 
Chromium: 
 Hexavalent 
 Total 

 
0.1 
0.5 

Copper 0.5 
Iron 3.5 
Lead 0.1 
Mercury 0.01 
Nickel 0.5 
Selenium 0.1 
Silver 0.5 
Zinc 2.0 
Cyanide: 
 Free 
 Total 

 
0.1 
1.0 

Ammonia 10 
Fluoride 20 
Chlorine (total residual) 0.2 
Phenol 0.5 
Phosphorous 2.0 
Sulphide 1.0 
Coliform bacteria < 400 MPN/100ml 
Temperature increases < 3oCa 
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4.1.2 The Contractor shall monitor the quality of water discharges to surface waters or deep 
wells from the construction site, and maintain records of water quality monitoring results. 

4.2 Sedimentation Control 

4.2.1 Care shall be exercised during all phases of the work to minimize siltation of drainage 
systems and deep wells in the vicinity of the project area, and to eliminate the release of 
raw concrete, concrete leachate and any other debris or deleterious substances to prevent 
it from entering into the drainage system. 

4.2.2 A sediment control plan must be developed and implemented by the Contractor prior to 
site preparation and construction for projects involving excavation and fill placement.  
These facilities must be maintained by the Contractor and be working effectively.  The 
Contractor will inspect sediment control weekly and after periods of heavy rain to ensure 
they continue to function effectively. 

4.2.3 Construction and excavation wastes, overburden, soil, or other substances deleterious to 
aquatic life must be disposed of or placed in such a manner by the Contractor so as to 
prevent their entry into any ditch, trench, watercourse, or storm sewer system. 

4.2.4 All excavated material is to be sidecast as far as possible from ditches, trenches, or storm 
water systems to prevent its re-entry into the watercourse.  Furthermore, the spoil must be 
removed offsite or spread out, leveled and seeded or planted to promote re-vegetation 
and reduce surface erosion. 

4.2.5 All fill is to be stockpiled within previously approved locations only.   

4.2.6 Sediment control measures shall be required, but not limited to the following applications:  
the perimeter of pre-load and excavated areas, along temporary access roads, next to 
surface drainage ditches, and at catch basins leading into deep well disposal systems.   

4.2.7 It is the responsibility of the Contractor to monitor, repair, and/or replace silt fences, filter 
fabric, hay bales, or other sediment control measures as necessary to ensure that they 
work effectively.  These facilities must be maintained until the affected areas are 
sufficiently stabilized and there is no longer a risk of sedimentation from the project site.  
The Contractor will inspect sediment control weekly and after periods of heavy rain to 
ensure they continue to function effectively. 
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4.2.8 Storm water may also have to be treated through constructed wetlands or biofiltration 
ponds.  NAD’s Project Office shall review the design and location of any biofiltration 
ponds. 

4.2.9 The Contractor shall regularly clean site access points to prevent buildup of dirt and mud 
on roads. 

4.2.10 The Contractor shall provide fully contained wheel wash facilities, where required, to 
reduce the amount of dirt or mud that may be transported off site onto surrounding roads. 

4.3 Oil / water separators 

4.3.1 Appropriately sized oil water separators shall be installed in advance of deep wells in new 
facility construction where there is a source of oils, greases, fuels, and/or other 
hydrocarbons in discharges to the storm water system.  It is the responsibility of the 
Contractor to provide adequate ongoing maintenance of such facilities, including the 
measurement and removal of fuel and/or oil at regular, frequent intervals. 

4.4 Deep Well Installation 

4.4.1 All deep wells will be reviewed and authorized by the Water and Sewer Corporation and 
constructed in accordance with their guidelines.  

4.5 De-Watering  

4.5.1 The Contractor is responsible to collect, retain and test any groundwater resulting from 
dewatering activities prior to discharge.   

4.6 Concrete Batch Plants 

4.6.1 There shall be no discharge of wash water to the ground, surface watercourses or deep 
wells from trucks and equipment related to concrete supply, pumping, or placing 
equipment.  This includes, but is not limited to, concrete truck chutes and hoppers, and 
pump line hoses.   The Contractor shall clean up and dispose of any excess concrete.  

4.6.2 Mixing and handling of wet concrete shall be undertaken in designated areas. 

4.6.3 A designated and contained area shall be used for washing down plant and/or equipment 
associated with concrete or cementing processes. 
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4.6.4 The concrete batching plant shall be sited such that impacts on the environment from 
noise, odour or polluting emissions are minimized.  A minimum separation distance of 300 
ft from sensitive receptors shall be maintained. 

4.6.5 All alkaline wastewater associated with cement production and/or equipment washing 
shall be contained and treated prior to disposal. 

5.0 HAZARDOUS MATERIALS HANDLING AND STORAGE 

5.1 Hazardous materials including, but not limited to, fuels, bitumens, cement, paints, 
solvents, cleaners, dust suppressants, used fuel and oil filters, and other construction 
materials shall be stored and handled in designated locations with specific measures to 
prevent leakage and release of their contents, including the siting of the storage area 
away from surface water drains and on an impermeable base with an impermeable 
containment that has no outflow and is of adequate capacity to contain 110% of the 
contents. 

5.2 Maintenance operations shall be confined to specific areas such that spills can be 
contained and collected before contaminants reach ditches, watercourses, and storm 
water systems. 

5.3      Re-fuelling and delivery areas shall be located away from surface water drains and natural 
water bodies and courses. 

5.4 Wood preservatives, paints or stains, or other chemicals must be applied upland in the dry 
to allow complete absorption or drying, thus preventing leaching into the watercourse, 
ditch, wetland or storm sewer. 

5.6 The Contractor shall designate area(s) required for the transfer and limited temporary 
storage of hazardous materials and wastes.  The designated area(s) shall be used by the 
Contractor as a control transfer and temporary storage area for potentially hazardous 
materials and wastes.  The area(s) shall be clearly labelled and appropriately controlled. 

5.7 Hazardous materials not in active use and/or hazardous wastes shall be removed 
promptly by the Contractor.  The NAD Project Office may inspect the designated area(s) at 
any time and may require the prompt removal of any material not in active use.   

5.8 The Contractor shall be responsible for maintaining proper Workplace Hazardous Material 
Information Systems labels and Material Safety Data Sheets (MSDS) for all hazardous 
materials used and stored on site.  
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5.9 All machinery used on site must be in good repair and free of leaking excess oil and 
grease. 

5.10    The Contractor shall provide booms, containment, absorbent material, and spill response 
equipment to respond to and contain and clean-up spills. 

 
5.11    The Contractor shall provide spill response training to all relevant construction workforce 

personnel. 

6.0 UNDERGROUND AND ABOVE GROUND STORAGE TANKS 

6.1 Design, construction, operation, and decommissioning of all underground and above 
ground storage tanks systems shall comply with Florida State regulations as follows:  
Aboveground Storage Tank Systems (Chapter 62-762), and Belowground Storage Tank 
Systems (Chapter 62-761). 

6.2 Tank decommissioning procedures must be submitted for review and approval to NAD’s 
Project Office. 

6.3 Secondary containment shall be capable of holding at least 110% of the volume of the 
Contractor's largest storage tank, or 25% of the total volume of all containers in the same 
area, whichever is larger.  Storage tank areas must be fully bermed, lined, and have in 
place appropriate drainage systems for removing accumulated rainwater. 

7.0 NOISE 

7.1 Contractor shall act reasonably to minimize noise through the use of Best Available 
Control Technology noise control on construction equipment, and comply with standards 
on noise established by the IFC. 

7.2       Construction noise impacts shall not exceed the levels in the following table or result in a 
maximum increase in background levels of 3dB at the nearest receptor location off-site. 

Receptor Daytime1 
0700-22:00 

Nighttime1 
22:00-0700 

Residential; institutional; 
educational 

55 45 

Industrial; commercial 70 70 
               1 One Hour LAEQ (dBA) 
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7.3 Contractor shall comply with any restrictions on hours of work for the site set by NAD’s 
Project Office. 

7.4 Loading and unloading of vehicles, dismantling of equipment such as scaffolding or 
moving equipment or materials around the site shall be conducted as far as practicable 
during day time hours. 

7.5       The Contractor shall respond and investigate immediately any noise complaints received.  

8.0 REVEGETATION / SITE RESTORATION 

8.1 The Contractor shall use phased construction and rapid replanting of disturbed areas, to 
minimize impacts of erosion on water quality in drainage ditches, watercourses, standing 
water, and areas leading to storm water systems. All materials used in replanting must be 
pre-approved by the NAD Project Office. 

8.2 Disturbed areas adjacent to ditches, watercourses, and storm water systems shall be 
reseeded with a grass seed mixture, or other vegetation species specified by NAD’s 
Project Office, to prevent surface erosion. 

8.4 Re-vegetation must be successful. Any areas determined to be unsatisfactory (i.e. 
unsuccessful germination or inadequate rate of seeding) must be redone to NAD’s Project 
Office’s satisfaction. 

8.5 The Contractor will suitably cover or surface treat stockpiles that are required to stand in 
place for extended periods of time.   

9.0 HABITAT, FLORA AND FAUNA 

9.1    The Contractor must undertake all vegetation clearing with due care and attention to 
minimize impact on the adjacent habitat.  

9.2 The Contractor shall obtain a permit from the Director of Physical Planning prior to the 
removal of any protected trees as defined by “The Conservation and Protection of The 
Physical Landscape Act of The Bahamas, 1997”. 

9.3 Should any nesting birds be located within areas designated for clearing, a designated 
local biologist shall be contacted immediately to take appropriate action to ensure 
compliance and to avoid any adverse impact on breeding birds. 
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10.0 RESOURCE CONSUMPTION 

10.1    The Contractor shall take all steps necessary to minimize consumption of potable water, 
such as, inspect and repair hoses and tanks and turn off taps. 

11.0 PUBLIC ROADWAYS  

11.1  The Contractor shall obtain agreement with the Ministry of Works and Transport for 
transport routes to and from construction sites. 

11.2 The Contractor shall employ traffic control measures at locations that require the added 
safety. 

11.3     The Contractor shall enforce strict speed controls on public roadways. 

11.4  The Contractor shall accompany all large oversized loads with escorts equipped with 
flashing warning lights on public roadways.  

11.5 The Contractor shall clean up any mud or debris deposited on public roadways. 

12.0 IMPORTED MATERIAL  

12.1   All fill material imported onto Airport Lands must be certified as coming from a clean 
source.  This certification must be reviewed and approved by NAD’s Project Office before 
fill material is transported.  Any fill coming from a source other than a commercial pits or 
quarry must have representative samples collected and analyzed to demonstrate the 
material meets applicable commercial standards. 

13.0 ON SITE MOVEMENT OF SOIL 

13.1 Contaminated sites exist on Airport Lands.  

13.2    All areas where construction activities disturb new ground shall be immediately inspected 
by a qualified person to determine if contaminated land is encountered and if there is a 
potential for contaminants to be mobilized. 

13.3 The Contractor shall immediately stop work in an area where contaminated land is 
discovered and implement measures to prevent further disturbance and potential 
mobilization of contaminants until the contamination can be treated or removed. 
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14.0 WASTE, RUBBISH AND GARBAGE 

14.1 The Contractor shall develop a waste minimization / collection / storage / treatment / re-
use / disposal strategy for each waste stream in accordance with contract and local 
requirements.  

14.2 Special Waste generated by the Contractor in the course of the construction activities shall 
be disposed of in compliance with local requirements.  Special Wastes include, but are not 
limited to, such things as waste asbestos, oils, greases, lubricants, solvents, batteries, 
polychlorinated biphenyls (PCBs), light ballasts, fluorescent light bulbs, motors, switches, 
paints, contaminated soils and groundwater and used spill cleanup materials.   

14.3 Where projects involve the handling, storage, and removal of Special Wastes, the 
Contractor shall maintain the following records: inventories of types and quantities of 
Special Wastes generated, stored, or removed; manifests identifying Special Waste 
haulers and disposal destinations; and, disposal certification documents. 

14.4 Non-hazardous solid wastes, such as but not limited to, waste wood, asphalt, concrete, 
and metals shall be disposed of offsite at an approved disposal facility in compliance with 
the local requirements.  Because landfills have limited capacity on New Providence Island, 
the Contractor shall make every effort to reduce the amount of material disposed of by 
reduction, reuse and/or recycling. 

14.5 The Contractor shall not dump, burn, or allow others under its control to dump or burn 
garbage, including demolition and land clearing waste anywhere on Airport Lands.  Should 
garbage or demolition and land clearing waste related to the project be dumped on 
Airport-owned or Airport–leased lands, the Contractor shall immediately act to clean up 
and remove the waste material.   

14.6 Costs of clean up and removal of garbage, including demolition and land clearing waste, 
shall be the responsibility of the Contractor.  

14.7 The Contractor shall establish regular clean up and disposal programs so as to prevent 
the unnecessary accumulation of excessive solid waste.  

14.8 The Contractor’s work area shall have a recycling and waste management program in 
place.  Among other things, garbage bins with lids and recycling containers must be made 
available for lunchroom food waste and recyclable office waste.   

14.9 The Contractor shall contain all garbage related to the project. 
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15.0     SPILL PREVENTION AND EMERGENCY RESPONSE PLANNING 

15.1 The Contractor shall complete a daily visual inspection of all hazardous material 
equipment for signs of leakage.  Daily visual inspections shall include, among other things, 
ensuring that all personal protective equipment and other emergency response equipment 
is in place. 

15.2 Proper inventory reconciliation shall be performed for fuel storage tanks. 

15.3 Prior to the commencement of construction activities, the Contractor shall prepare a 
written site-specific Emergency Response Plan appropriate to the scale of the project, as per 
the Response Plan Guidelines.  Typical requirements of an Emergency Response Plan 
include: 

• A general measure of the probability and severity of an adverse effect to health, 
property, or the environment on the basis of fuel, oil, and other hazardous materials 
consumed, handled, and stored; 

• Spill/release notification and alerting procedures; 

• Containment, recovery, and clean-up procedures; 

• On-site spill/release clean-up materials, equipment, and locations; and 

• Names and telephone numbers of persons and organizations that may be contacted in 
the event of a potential environmental incident. 

15.4 The Emergency Response Plan shall be available for inspection by the NAD Project Office 
and posted at conspicuous locations on the project site. 

15.5 The NAD Project Office reserves the right to require the Contractor to submit, revise, and 
resubmit the Emergency Response Plan prior to the commencement of construction 
activities if, in the opinion of the NAD Project Office, the plan as submitted is inadequate, 
the start of the project can be delayed until a sufficient plan is in place. 

15.6 By reviewing the Emergency Response Plan submitted or resubmitted by the Contractor, 
Ned’s Project Office shall in no way assume responsibility or liability for the Plan.  Further, 
NAD’s Project Office shall in no way assume responsibility or liability for Project spills or 
releases. 

15.7 The Contractor shall maintain a readily available supply of spill emergency response 
material and equipment on site at all times in effective working condition appropriate to the 
scale of the project. 
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15.8 The Contractor shall submit written incident reports to NAD’s Project Office within 24 
hours of any environmental incident or spill/release.  The incident report shall identify the 
reporting organization, date, time, location, hazardous materials involved, source and 
persons or organizations notified.  In addition, the report shall describe how the spill or 
release occurred, remedial action taken or planned, and actions necessary to prevent 
recurrence. 
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Antiquities, Monuments and Museums Corporation 
the Division of Archaeological Research 

Unanticipated Discoveries of Histories Properties and Human Remains 
Procedures for the Bahamas 

1.0 Introduction 

This document outlines procedures that shall be used for managing unanticipated 
discoveries of cultural resources and human remains, which may occur during 
construction and maintenance related activities in The Bahamas. 

2.0 Personal Safety 

Follow the safety practices that are outlined in the safety manual of the operations 
and maintenance contractor. 

3.0 Notifications 

This procedure contains specific information regarding notifications. 

4.0 Equipment and Material Needed 

Equipment that many be needed includes orange construction fence, metal fence 
posts, and a sledgehammer. 

5.0 Training 

Basic training for recognition of potential discoveries of historic properties or 
human remains should be required for all inspectors and construction contractors. 
This training will be given by a professional archaeologist to help ensure that 
archeological deposits will be identified. 

5.1 Discovery of Recent human Remains 
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If recent human remains are discovered by any personnel on the construction or 
maintenance site, all construction or maintenance activity in the immediate vicinity 
that could affect the integrity of the discovery will be suspended. The local police 
authorities will provide proper instruction that will be followed in regards to recent 
human remains. An archeologist should review the remains to assure that they do 
not represent a potentially significant historic resource. 

5.1.2 Site-Specific Excavations Agreement 

1. The manager will retain the on-call services of the qualified archeologist. 
Concurrently with notification to the archeologist upon discovery of prehistoric or 
historic artifacts, remains, or features, the Manager will initiate contacts to 
include The Antiquities, Monuments, and Museums Corporation. 

2. Any discovery will be protected until all appropriate parties are notified of the 
discovery. 

5.1.3 Resumption of Construction or Maintenance Activity 

The owner or environmental agent will provide the construction contractor’s 
Construction manager a written notice to resume the construction or maintenance 
activity when the site-specific procedure for handling the discovery is completed. 

5.2 Cultural Resources Discoveries 

Cultural Resources discoveries that require reporting and notification include: 

1. Any human remains 

2. Any recognizable, potentially significant concentrations of artifacts of 
evidence of human occupation, including any previously unreported historic 
constructions, such as foundations or rubble boundary walls. 

5.2.1 Notification 

The following notification procedures will always be adhered to if an unanticipated 
potential discovery of artifacts or historic property remains occurs during 
construction or maintenance related activity. 

1. Construction or maintenance related work that could impact the integrity of 
the potential discovery will stop immediately and the proper notifications will 
be made. 
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a. If the potential discovery is identified by construction (contractor or 
company) personnel, the construction contractor’s Construction 
Manager will be notified immediately. 

5.2.2 Further Notification 

1. Upon receipt of notice of an unanticipated discovery, the Contractor will notify the 
on-call archeologist, and Dr. Keith Tinker (Director), The Antiquities, Monuments 
& Museums Corporation, at 242-326-2566, Post Office Box EE 15082, Nassau, 
The Bahamas. The archeologist will determine if the discovery is a new 
potentially significant discovery, as outlined below. 

5.2.2.1 Potentially Significant New Discoveries of Artifacts or Historic Property Remains 

Any of the following would be considered potentially significant new discoveries of 
artifacts or historic property remains: 

• Any intact archeological features, aboveground structures, or features. 

• Evidence of a hearth or undisturbed occupation level, such as an 
organization of stones or burned earth 

• Human Remains 

• High cluster of artifacts/ecofacts 

Note: Unanticipated discoveries in areas where previous archeological 
survey already has been performed, that do not meet the above criteria, are 
considered insignificant artifacts or historic property remains. 

5.2.2.2 Significance Determination 

1. The archeologist will determine in the potential discovery is significant by 
completing the following: 

• Observing the type and nature of the discovery. 

• Compare observations to the criteria outlined in Section 6.3.2.1. 

2. The Construction Manager will identify the location and date of the discovery on 
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a drawing. 

3. If the potential discovery is determined to be significant, then proceed to 
Section 6.3.3.2. 

4. If the potential discovery is determined to be insignificant, no further action is 
required. The owner’s agent will notify the Construction Manager, who will in 
turn inform the construction or maintenance crew that work may resume. 

5. The Construction Manager will document the discovery and the resolution of 
the issue on his regularly scheduled summary report to the owner. 

6. If the potential discovery is determined to be significant, the archeologist will 
prepare and submit appropriate documentation. 

5.2.2.3 Areas Not Previously Investigated 

If any artifacts or historic property remains are discovered which have not been 
previously investigated and cleared, the following procedure will be followed. 

Note: This procedure also applies to potentially significant new discoveries 
in previously investigated and cleared areas. Refer to section 5.2.21. 

1. The Construction Manager will complete the following tasks, immediately. 

a. Insure that a protective barrier is installed around the site and that a 
sign restricting entry is posted. 

b. Photo document the site. 

c. Draw a sketch of the location of the discovery. 

d. Describe and inventory the exposed potential artifacts or historic 
property remains. 

2. Notify the contractor’s construction manager, 

• Fax copies of photography, sketches, and description/ inventory to the 
on-call archeologist and the Antiquities, Monuments & Museums 
Corporation. 
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3. The archeologist will review the information immediately and determine if a site 
visit is necessary. If a site visit is necessary, it will be scheduled to occur 
within 48 hours of the contact. 

5.2.3.1 Site Visit 

When necessary, the archeologist will visit the site and conduct a field survey to 
determine if the discovery is significant. 

5.2.3.2 Agency Notification 

1. The archeologist will determine whether additional consultation with The 
Antiquities, Monument & Museum Corporation and/or other agencies or parties 
is necessary. 

• Direct notification will be made be telephone contact with the appropriate 
agency representative, if possible. 

• If direct telephone contact is not possible, the notification information will 
be transmitted by facsimile. 

• The notification will be made immediately following the archeologist’s 
determination. 

2. If direct notification is not required, or if other information is required, transmit 
the data to these parties by facsimile, overnight mail service, or other expedited 
delivery means. 

3. The owner and the archeologist will work with The Antiquities, Monuments & 
Museums Corporation, and/or other agencies and parties to develop a proposed 
plan of action to handle the discovery. If the Unanticipated discovery is of 
human remains, attempts will be made to identify and notify appropriate parties, 
including related individuals, law enforcement, and/or other appropriate 
interested parties. 

5.2.4 Resumption of Construction or Maintenance Related Activity 

The owner’s agent will provide a written notice to resume the construction or 
maintenance activity when the site-specific procedure for handling the discovery is 
completed. 
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6.0 Documentation Reporting 

The on-call archeologist will prepare a summary report including: 

• Location of the discovery; 

• Date of the discovery; 

• Nature and significance of the discovery; 

• Treatment strategies, as appropriate; 

• Date and time of all notifications; 

• Resolution of the situation. 

All agency and involved party notifications will be documented. 
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Wildlife Management Plan 
 
Please note that Section 4 is missing within the attached document. This is a 
section numbering error that will be corrected in the next revision of the plan. 
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Key Implementation Actions 

1. Collect complete and accurate strike data including species 
struck (see wildlife strike report form) 

2. Redo the risk assessment when 3 years of strike data have 
been accumulated 

3. Monitor land uses in the vicinity of NAS and attempt to influence 
hazardous land uses 

4. Assign roles and responsibilities for wildlife control at NAS 

5. Acquire basic wildlife control equipment 

6. Acquire permits to harass wildlife, kill wildlife, and traps and 
remove dogs. 

7. Insure that identified staff and NAD have appropriate firearms 
permits 

8. Train wildlife control staff in airport wildlife management 

9. Initiate wildlife control at NAS 

10. Initiate monitoring of control activities and wildlife distribution & 
abundance (see daily control logs forms & cull report forms) 

11. Prepare monthly and annual reports 

12. Maintain communication with Air Traffic Control, airlines and 
within NAD 

13. Identify ongoing training needs and opportunities (e.g., Bird 
Strike meetings, conference calls) 
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Wildlife Hazard Assessment  

1 Introduction 

Lynden Pindling International Airport (NAS) is located on New Providence 

Island in the Bahamas. NAS lies in the western portion of the 200 km2 

island immediately west of Lake Killarney (see Figure 1). The name of the 

airport was changed from Nassau International Airport to Lynden Pindling 
International Airport in July 2006 to honour Sir Lynden Oscar Pindling, the 

first Prime Minister of the Bahamas and the man who led the country to 

independence in 1973. 

Figure 1 – Lynden Pindling International Airport 

 

 

Airports, especially in the Caribbean where there are no land routes, are 

critically important for the service industry – primarily tourism. Therefore, 

a considerable focus has been placed on developing the Bahamas 
largest airport. A significant terminal expansion is planned for the airport 

to begin this year with an anticipated opening date of 2010. It is 

anticipated that future growth in travel & tourism, aided by airport 
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development will increase the air traffic and passengers arriving and 

departing from NAS. 
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2 Objectives 

The objective of NAS Wildlife Management Plan is to promote aviation 

safety by reducing wildlife hazards and the associated risks they present 
to aircraft in the vicinity of the airport. The objective of air safety with 

respect to wildlife is primarily achieved by assessing the risks and 

mitigating the higher risks through appropriate wildlife management. 

The steps taken to meet the objectives include: 

• Assessing the level of risk to aviation operations that wildlife species 

present. 

• Minimizing the number of birds and mammals in the airport vicinity that 

pose higher risks to aircraft. 

• Modifying the distribution and movement of higher risk species by altering 

habitat, land uses, and other factors that contribute to unsafe situations. 

• Moving or relocating problem animals on the airport in a humane and 

effective manner. 

• Informing pilots of potentially hazardous wildlife distributions and 
movements until they can be remedied. 

• Monitoring the success of wildlife management at NAS in meeting the 

overall objectives and make any necessary improvements. 
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3 Description of Airport Operations 

NAS is the Bahamas busiest airport. NAS is also the 3rd busiest airport in 

the Caribbean Islands—behind San Juan International Airport, Puerto 
Rico and St. Maarten’s Princess Juliana International Airport. NAS 

operates flights from 07:30AM to 11:00 PM, 7 days a week. The airport is 

operated by The Nassau Airport Development Company (NAD) which has 
a 30-year contract to manage, operate, maintain and develop the airport. 

NAD is responsible for most of the physical infrastructure of the airport 

(e.g., parking lots, terminals and runways and taxiways). 

3.1 Aircraft Movements 

NAS has four active runways. In 2006, there were approximately 190,000 

runway movements. About one-third of the movements consist of 

scheduled and charter international flights which constitute the majority of 
turbofan aircraft using NAS. An aircraft movement is defined as an aircraft 

take-off or landing.  

Air traffic at NAS is seasonal, peaking during the Christmas and Spring 
Break periods and experiencing the lowest period during September. 

Figure 2 shows the monthly distribution of aircraft movements for 2006.  

Figure 2 – Aircraft Movement Summary 
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Generally, the busiest time of the day is from 8:00 am to 18:00. Typically 

there are no scheduled flights before 07:30 or after 23:00, although 
occasionally there may be an early morning inter-island flight. 
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5 Wildlife Strikes at NAS 

5.1 Recording of Strikes 

With almost 190,000 aircraft movements in 2006, the presence of wildlife 

near NAS has the potential to create a range of aviation safety hazards. 

The extensive wetlands of Killarney Lake, large areas of grass on the 
airfield as well as a network of ditches, ponds and mangroves are all 

wildlife attractants. While wildlife strike information has been gathered at 

NAS, those data have not been archived, nor has there been any effort to 
ensure completeness. 

Strikes of wildlife (primarily birds) reported by pilots to Air Traffic 

Controllers (ATC) are entered into the daily log which are kept for a 

period of 3 months before being destroyed. While there is no permanent 
record of strikes, ATC personnel report that they receive about 12-15 

reports per year. Some strikes are not reported to ATC personnel. For 

example, a pilot may not know that a bird has been struck, but its remains 
may be found during a subsequent inspection or maintenance or the 

strike may occur during the departure and only be reported to the pilot’s 

corporate office. Based on interviews with a number of major and smaller 
airlines servicing NAS, the number of unreported strikes appears to be 

less than the number of reported strikes. 

The number of strikes at NAS, in addition to being poorly documented, 

provides little information to assess the hazards and risks at the airport. 
Without knowledge of the species involved in the strikes, numerical 

information alone only conveys strike frequency with no indication of 

hazard or severity. 

Bird strike data at NAS needs to be collected consistently from year to 

year. The following approach to the collection of wildlife strike data will be 

implemented as part of this wildlife management plan: 

• A wildlife strike will be assumed to have occurred if: 

o a pilot reports a strike; 

o aircraft maintenance personnel identify damage to an aircraft as 

having been caused by a wildlife strike, or identify animal remains 

on the aircraft; 
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o personnel on the ground report seeing an aircraft strike one or 

more animals; 

o wildlife remains—whether in whole or in part—are found on an 

airside pavement area or within 200 feet of a runway, unless 

another reason for the animal’s death is identified. 

• NAD will work with ATC personnel and the airlines to promote complete 

reporting of wildlife strikes and will maintain a central database of strikes 

at NAS. 

• A bird strike reporting form will be filled out for every strike (Appendix 1). 
NAD wildlife controllers will file a strike report for all strikes that occur in 

the NAS control area. The information collected will be modeled after that 

requested by ICAO, but with more detailed and airport-specific data 
obtained. For example, the exact location of each strike, when known, will 

be collected and mapped. The maps will be prepared and maintained by 

the Emergency Planning & Environment Coordinator. Carcasses of struck 

birds will be collected from the airfield and identified, or saved for later 
identification. Intact carcasses will be weighed. 

Relying on the number of birds struck or the number of strikes per year is 

misleading. For example, if many small birds with little potential to 
damage aircraft are struck versus many large birds that may cause 

serious damage, the numerical data may be identical, but the safety 

consequences are dramatically different. Therefore, NAS will use the total 
and average weight of birds struck as the most appropriate strike statistic 

to track from year to year. Identifying the species of bird struck is an 

important component of this approach to bird strike monitoring. 
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 6. Wildlife Habitats and Wildlife at NAS 

6.1 Wildlife Habitats 

Wildlife habitats at NAS and surrounding areas have been generally 

described. Habitat assessment is critical because it determines the 

likelihood of the presence of wildlife and the areas they will frequent. 

Figure 3 –Wildlife Habitats at NAS and Surrounding Areas 



 Wildlife Management Plan - 2008 

 

  Page 9 

Pine Woods 

The Caribbean Pine requires open areas and periodic fires to remove the 

broad-leafed understory which shades seedling pines and prevents them 

from emerging into the overstory. Without fires, pinelands would be 
succeeded by a broadleafed, hardwood forest. During the winter months, 

numerous birds flock around the Agave plants that are often found in 

open spaces between the pines. Over thirty different warblers may 

frequent the Bahamian pine forest as well as a host of other species of 
birds. 

Wetlands & Wetland Complexes 

A variety of wetlands border the airport. Wetlands range from herbaceous 

ecosystems to primarily woodland areas. They occur primarily in the 

eastern portion of the airport along the shores of Killarney Lake. Wetlands 
include: Red Mangrove (Rhizophora mangle) Shrubland, Cattail (Typha 

domingenis) Herbland, Sawgrass Herbland (Cladium jamaicensis) and 

Mixed Woodland. Wetlands support numerous species of birds, including 
some of the largest and most hazardous species found at NAS such as 

great egret and little blue heron. 

Tall & Mowed Grass 

The airport hosts fields of grass primarily between the runways and 

taxiways. The majority of the airfield is currently managed as short grass 

habitat. These habitats are attractive to species of birds such as gulls, 
raptors and smooth-billed anis. Short grass is the standard cover of most 

airports and is required alongside runways and taxiways to allow lights 

and signage to be seen by pilots. Tall grass habitats occur primarily 
where and when grass maintenance is lacking due to weather and/or 

mechanical interruptions. 

Disturbed Habitats 

A number of areas on or adjacent to the airport exist as permanently 

disturbed land. Vegetation is sparse or lacking. Disturbed sites are 
typically attractive to species such as gulls and shorebirds during wet 

periods. 

Pavement 

Although pavement is not typically considered to be a habitat, at NAS 

gulls use paved areas extensively when ponded water is present.  
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Buildings 

Buildings are favourite nest sites for a number of species including gulls 

(flat roof-tops), barn owls (holes and ledges inside buildings), rock 

pigeons (ledges under overhangs) and swallows (ledges, overhangs, and 
inside buildings). Some species, such as barn owls and pigeons are 

attracted to buildings because of the presence of food associated with 

human use. Food is often provided accidentally or non-deliberately, but 

occasionally birds are intentionally fed by building occupants. 
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6.3 Bird Species Around NAS 

Table 1 identifies some of the types of birds that occur in and around the 
airport, the season they are present, and where they are located. This 

table should be considered a very preliminary because faunal surveys at 

NAS consist of only a few days of effort during a single season. 

Table 1 – Bird Species Found in and Around the Airport 

 

Common Name Scientific Name 
Seasonal 

Occurrence 
Locations 

White-cheeked 

Pintail 
Anas bahamensis Year-round 

Ponds near 

Millionaire 

Herons & Egrets 
Ardea sp., Butorides 

sp. & Egretta sp. 
Year-round Eastern airport 

Moorhens & 
Coots 

Gallinula chloropus & 
Fulica americana 

Year-round & 
Winter 

Eastern airport 

Shorebirds 
Charadrius vociferous 

& Himantopus 

mexicanus 

Year-round & 

Summer 

 

Coral Harbour 

Road wetlands 

Gulls Laridae Summer Apron 

American Kestrel Falco sparverius Year-round Control Tower 

Pigeons & Doves Columbidae Year-round Airport Buildings 

Barn Owl Tyto alba Year-round Whole airport 

Swallows Hirundinidae Year-round Whole airport 

Antillean 

Nighthawk 
Chordeiles gundlachi Summer Whole airport 

Belted Kingfisher Ceryle alcyon Winter Eastern airport 

Smooth-billed Ani Crotophaga ani Year-round Whole airport 

Gray Kingbird Tyrannus dominicensis Summer Whole Airport 

Other Passerines  Passeriformes Year-round Whole airport 

 



 Wildlife Management Plan - 2008 

 

  Page 12 

  

6.4 Hazardous Land Use Practices Near the 
Airport 

Aviation traffic patterns associated with the airport are diverse and occur 

over a complex mix of urban, residential, commercial, recreational, and 
agricultural land uses. A number of these land uses near the airport pose 

a high or moderate risk to aircraft. However, NAS is generally located well 

away from most hazardous land uses and is generally surrounded by 

relatively natural habitats. 

High Risk Land Uses 

Landfill Site – Landfills that accept edible waste are major attractants of 
hazardous species. The Nassau landfill is located about 5.5 km due east 

of the airport. The landfill can be expected to attract various species of 

gulls, rock pigeons, smooth-billed anis and other species. 

Fish Processing Sites – Fish and seafood processing sites are located 

at a couple of boat landing areas around the island. These locations 

produce moderate quantities of edible materials that attract hazardous 
bird species, primarily gulls. One or more of these sites are present within 

10 km of the airport. 

Moderate Risk Land Uses 

Golf Course and Parks – Golf courses and parks have large expanses 

of short grass, which provide feeding areas for smooth-billed anis, gulls 

and other species. Parks usually have extensive lawns, and many have 
picnic facilities and ponds that can attract similar species. Numerous golf 

courses and parks are located east and west of the airport.  

Sewage Treatment Plants and Lagoons – The nearest wastewater 
treatment plant is located about 0.6 km northeast of the airport, and 

provides primary treatment of sewage. The open sewage lagoons likely 

attract birds, particularly ducks, shorebirds, and gulls.  
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7.  Hazard Assessment 

Although many species of birds can be found near NAS, a relatively small 

number of species pose significant hazards to aircraft. Some species are 
more hazardous because they are large (such as great egrets and 

osprey), some because they flock (such as smooth billed anis) and some 

because they are both large and flock (such as gulls).  

The hazard of birds is ranked on a scale from 1 to 6 that considers the 

mass and flocking characteristics of each species. Those with the most 

mass that also flock are ranked 1 (highest) while those with the least 
mass that do not flock are ranked 6 (lowest). See Table 2. 

Table 2 – Bird Hazard Ranking System 

 

Level of 
Risk 

Characteristics Illustrative Species 

Level 1 Very large (>1.8 kg), flocking Greater flamingo, turkey 

vulture 

Level 2 Very large (>1.8 kg), solitary, or 

Large (1 – 1.8 kg), flocking 

Great blue heron, herring gull, 

west Indian whistling duck 

Level 3 Large (1 – 1.8 kg), solitary 

or 

Medium (300 – 1000 gm), flocking 

American coot, ruddy duck, 
common moorhen, rock 

pigeon, laughing gull 

Level 4 Medium (300 – 1000 gm), solitary 

or 

Small (50 – 300 gm), flocking 

Eurasian collared dove, 
northern bobwhite, smooth-

billed ani. Antillean nighthawk 

Level 5 Small (50 – 300 gm), solitary, or 

Very small (< 50 gm), flocking 

Green heron, common ground 

dove, palm warbler 

Level 6 Very small (< 50 gm), solitary Gray kingbird, bananaquit, 

common yellowthroat 

 

8.  Risk Assessment 

The risks of bird strikes associated with the operation of NAS are not well 

known. Information on bird strikes over an adequate time period (e.g., 5 
years) has not been compiled, records of strikes have not been archived, 

and the species of birds involved in strikes have not been documented. 
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Because the goal of all airports is to operate safely, the wildlife 

management program at NAS strives to reduce the risk of bird strikes. 
Risk assessment typically establishes the current risk of strikes to be 

used as a benchmark to focus wildlife control activities and to assess the 

effectiveness of the program in reducing bird strike risks. Because of the 

lack of information on which to conduct a risk assessment, at this point in 
time any assessment of risk is considered preliminary. A future risk 

assessment will be required once adequate data are collected and 

compiled. 

8.1 Risk Assessment Protocol 

Risk Assessment Using Abundance vs. Strikes 

Risk is the probability that an adverse event will occur within a specified 

period of time. Risk evaluation is the probability of an event happening 

multiplied by the degree of hazard caused by the event. For an existing 
airport such as NAS, the probability of a strike is frequently described in 

terms of the existing bird strike rate (e.g., the number of strikes per year, 

by hazard category). Hazard is sometimes described as the proportion of 

strikes that cause damage to aircraft. Damage is difficult to track and 
assess (e.g., the difference between minor damage and major damage 

may simply be a matter of where the plane was struck). Because damage 

is typically related to the size of the bird (or birds) being struck, hazard 
can be adequately described by the mass (weight) of each strike or the 

total or mean weight of all strikes. As mentioned above, information 

regarding the strike rate and the species (and thereby the mass) of birds 
struck are generally lacking at NAS. 

Risk can also be assessed based on the presence and abundance of 

birds at and near the airport. While this approach has its pitfalls (i.e., 

some birds are more or less susceptible to strikes due to behaviour or 
other factors), it is frequently used and, therefore, widely accepted. 

However, this approach also requires information on the abundance and 

distribution of birds by species, which is generally lacking at NAS. 
Furthermore, the assessment needs to be done for each season of the 

year as bird species and bird numbers change from season to season. 

8.3 Risk Assessment Based on Abundance 

The probability of a strike is likely to be somewhat related to the number 

of birds present at or near the airport. This measure is not completely 
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related to the likelihood of birds being struck by aircraft because some 

species are either more adept at avoiding aircraft, more wary of aircraft 
movements, or less likely to use habitats immediately adjacent to 

runways and taxiways and thus are less likely to be struck. Nevertheless, 

abundance at NAS is currently the only measure of probability available.  

Hazard is best described as the percentage of strikes causing damage. 
However, data are often inconsistent in this respect since some aircraft 

operators report bird strikes, but do not report the damage sustained. 

Nevertheless, there is a very high correlation between the weight of a bird 
(or birds in the event of a multiple bird strike) and the probability that 

damage will result from the strike. The weight of each species and its 

flocking behaviour is used to assign species to one of six hazard 
categories (see Table 2). The hazard categories of the species of birds 

most likely to be present on New Providence Island are presented in 

Appendix 1. Those hazard levels are used to describe “hazard” in the risk 

assessment conducted below. 

The risk assessment based on assumed levels of bird abundance at NAS 

is shown on Table 3. The number of birds likely to be present is used for 

probability and the hazard level is used for severity. Note that the 
measure of bird abundance is based on little or no information and 

subject to considerable error. The resulting risk is shown in blue (centre 

area of table) and was applied to bird groups in Table 4 to identify risk 
levels. 
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Table 3 – Risk Assessment Matrix Based on Bird Counts 

Severity Probability Hazard 

Category Very Low Low Moderate High 
Very 

High 
Category 

Very High High 
Very 

High 

Very 

High 

Very 

High 

Very 

High 
Cat 1 

High Moderate High High 
Very 

High 

Very 

High 
Cat 2 

Moderate Low Moderate Moderate High High Cat 3 

Low Very Low Low Low Moderate Moderate Cat 4 

Very Low Very Low Very Low Low Low Low 
Cat 5 

and 6 

Abundance 1 or 2 3-10 11-100 101-1000 >1000  

 

The preliminary assessment of risk based on the anticipated abundance 

of birds in the NAS area resulted in gulls being rated as a very high risk. 

Their attraction to standing water on the apron results in high numbers 
present during the rainy season. Although flamingoes are possible in the 

area, their presence at the airport has not been confirmed and given the 

rarity of sightings of flamingoes in the area, their presence at NAS is 

unlikely. High risk birds include herons and egrets. These species are 
regularly present in the eastern portion of the airport where ponds and 

wetlands are abundant. Other species that could pose high risks include 

vultures, ibises and spoonbills. However, the presence of those species 
at NAS is rare at best. Species rated as moderate include: ducks, doves 

& pigeons, rails & coots, sandpipers and terns. Cormorants and 

American oystercatchers are also rated as moderate, but those species 
are not likely to be found at NAS with any frequency. All other birds were 

assessed as having low or very low risks. However, the extreme lack of 

adequate information needs to be remedied before the risk results can be 

accepted with confidence. 

The results of the risk assessment can be used to set priorities for wildlife 

control at NAS as well to provide a measure (though not the sole 
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measure) of the success of the wildlife control program. It is clear from 

the risk assessment that the focus of the wildlife control program at NAS 
needs to be medium to large birds. Migration periods and the winter 

months are particularly critical times as larger numbers of large and/or 

flocking are likely to be present near the aerodrome during those periods. 

The intervening summer months are likely to be relatively low risk months 
because the majority of birds present during this period are smaller 

breeding birds that pose low to very low risks to aircraft.  

Because of the lack of information regarding the species of birds struck 
by aircraft at NAS, it is not possible to determine the major species 

contributing to the avian risks to aircraft. Those data will be collected in 

the future in order to refine the risk assessment and set more detailed 
priorities for wildlife control.  

Table 4 – Results of Risk Assessment for NAS 

Family  
Common 
Name 

Hazard 
Category 

Estimated 
Abundance 

Season Risk 

Accipitridae 
Red-tailed 
Hawk 3 0-1 rarely 

Winter Low 

Alcedinidae 
Belted 
Kingfisher 5 1 or 2 

Winter Very Low 

Anatidae Ducks 3 0-10 
Year-
Round 

Moderate 

Aramidae 

Herons, 
Bitterns, Egrets, 
Limpkin 2-5 3-10 

Year-
Round 

High 

Bombycillidae Cedar Waxwing 5 0-10 Winter Very Low 

Caprimulgidae Nighthawks 4-5 3-10 
Summer 
& Winter 

Low 

Cardinalidae 
Buntings & 
Grosbeak 5-6 3-10 

Winter Very Low 

Cathartidae Vultures 1 1-2 rarely Winter High 

Charadriidae Plovers 4-5 11-100 
Year-
Round 

Low 

Coerebidae Bananaquit 6 3-10 Year- Very Low 
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Family  
Common 
Name 

Hazard 
Category 

Estimated 
Abundance 

Season Risk 

Round 

Columbidae 
Doves & 
Pigeons 3-5 11-100 

Year 
Round 

Moderate 

Cuculidae Anis & Cuckoo 4-5 11-100 
Year 
Round 

Low 

Emberizidae 

Sparrows, 
Grassquits & 
Bullfinches 5-6 101-1000 

Year 
Round 

Low 

Falconidae Falcons 3-5 1-2 
Year 
Round 

Low 

Haematopodidae 
American 
Oystercatcher 3 

0-10 
(unlikely at 
airport) 

Year 
Round 

Moderate 

Hirundinidae 
Swallows & 
Martin 4-5 11-100 

Spring & 
Fall 

Low 

Icteridae 

Orioles, 
Cowbirds, 
Bobolinks & 
Blackbirds 4-6 3-10 

Year-
Round 

Low 

Laridae Gulls 2-3 1-1000 
Year-
Round 

Very 
High 

Mimidae 
Mockingbirds & 
Catbirds 6 1-10 

Year-
Round 

Very Low 

Motacillidae American Pipit 5 1-10 Winter Very Low 

Odontophoridae 
Northern 
Bobwhite 4 11-100 

Year-
Round 

Low 

Pandionidae Osprey 3 1-2 Winter Low 

Parulidae 

Warbler, 
Redstarts, 
Waterthrushes, 
Parulas & 
Yellowthroats 5-6 11-1000 

Year-
Round 

Low 
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Family  
Common 
Name 

Hazard 
Category 

Estimated 
Abundance 

Season Risk 

Passeridae House Sparrow 5 11-100 
Year-
Round 

Low 

Phalacrocoracidae  Cormorants 2 
1-2 (Unlikely 
at Airport) 

Year-
Round 

Moderate 

Phoenicopteridae 
Greater 
Flamingo 1 0-100 rarely 

Winter Very 
High 

Picidae 
Woodpeckers & 
Sapsuckers  5 1-10 

Year-
Round 

Very Low 

Podicipedidae Grebes  4-5 30100 
Year-
Round 

Low 

Polioptilidae Gnatcatchers 5 1-10 (rarely( 
Year-
Round 

Very Low 

Rallidae Rails & Coots 3-5 11-100 
Year-
Round 

Moderate 

Recurvirostridae 
Black-necked 
Stilt 4 11-100 

Summer Low 

Rynchopidae Black Skimmer 3 
1-2 (unlikely 
at Airport 

Winter Very Low 

Scolopacidae Sandpipers 3-6 11-100 
Fall to 
Spring 

Moderate 

Sternidae Terns 3-5 3-10 
Year-
Round 

Moderate 

Strigidae Burrowing Owl 5 1-2 (rarely) 
Year-
Round 

Very Low 

Sturnidae 
European 
Starling 4 3-10 (rarely) 

Year-
Round 

Low 

Thraupidae 
Spindalis & 
Tanagers 6 11-100 

Year-
Round 

Low 

Threskiornithidae 
Ibises & 
Spoonbills 2-5 1-10 

Winter High 
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Family  
Common 
Name 

Hazard 
Category 

Estimated 
Abundance 

Season Risk 

Trochilidae Hummingbirds 6 11-100 
Year-
Round 

Low 

Turdidae 
Red-legged 
Thrush 5 3-10 

Year-
Round 

Very Low 

Tyrannidae 
Tyrant 
Flycatchers 6 11-100 

Year-
Round 

Low 

Tytonidae Barn Owl 4 3-10 
Year-
Round 

Low 

Vireonidae Vireos 6 11-100 
Year-
Round 

Low 
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Management Plan 

9  Goals and Objectives 

The goal of NAS Wildlife Management Plan is to promote aviation safety 

for passengers and flight crews by reducing wildlife hazards and 

associated risks to aircraft and airport operations caused by wildlife 
activities on and in the vicinity of the airport. 

The purpose of this section is to identify management techniques that will 

be implemented to address the hazards and risks identified in the 
previous section. 

The objectives of the wildlife management plan are to: 

• Identify required actions at NAS to reduce risks posed by wildlife. 

• Effectively implement required wildlife management actions at the 

airport. 

• Establish a monitoring program for all aspects of wildlife 

management at NAS, including strike reporting, wildlife 
monitoring, performance monitoring and annual reporting. 

• Establish roles and responsibilities of the wildlife management 

program at NAS 

• Establish communication procedures with respect to wildlife 

hazards. 

• Develop and describe the training program. 
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10 Wildlife Management Activities 

While there are many specific methods to reduce the probability of wildlife 

strikes, two general approaches are used at NAS: 

• habitat management; and 

• dispersal techniques. 

Habitat management to make the airport environs less attractive or 
unavailable to hazardous wildlife is the most effective long-term method 

of reducing strikes. Because no matter what habitat types exist, the 

diverse avian community found on and near the aerodrome contains 
species that will be attracted to those habitat types. Wherever possible 

habitat manipulation is used to reduce numbers of the most hazardous 

species. 

The second method of strike reduction is to disperse birds occurring in 
the vicinity of the airport in order to move them away from the airport. This 

type of control can include pyrotechnics, “scare” devices, distress calls 

and other acoustic deterrents, “dummy” wildlife (e.g., owls, dead birds) 
and other visual deterrents, falconry, trapping and translocating, prey 

eradication (i.e., trapping, repelling, poisoning), use of trained dogs, and 

the killing of problem animals.  Alone or in combination, these methods 
are designed to reduce the numbers of hazardous wildlife in the airport 

area. Note that not all of the methods mentioned above are or will be 

used at NAS. 

10.1 Priorities 

The priorities of the wildlife management program at NAS varies from 

season to season depending on the presence and abundance of wildlife 

at the airport. When present, the following groups of birds are the highest 
priority for control: gulls, herons, egrets, ducks, doves & pigeons, rails & 

coots, sandpipers and terns.  

The key aspects of a successful wildlife control program include: 

• continuously improving wildlife controllers’ knowledge of species 

behaviour and ecology related to control; 

• using appropriate methods of control; 

• proper application of control methods; 
• adapting methods to suit changing conditions and prevent 

habituation; and 
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• adequate staff and resources to effect necessary control at all 

times. 

10.2 Passive Activities 

Habitats at NAS are managed to reduce their suitability for hazardous 

species of birds. Habitat management is critical because it reduces the 
size of the area that hazardous species can use and allows wildlife 

controllers to focus their efforts on a much smaller area. The following 

habitats in particular are managed to reduce their attractiveness to 

hazardous species: 

• Grass 

• Standing water and ditches 

• Attractants 
• Buildings 

• Perch Sites 

Grass 

Wherever possible, grass is maintained between 10 and 25 cm on airfield 

and between 5 and 15 cm on groundside areas. Grass height has not 

been identified as an attractant to any hazardous species at NAS. 
Smooth-billed anis are the most likely species to be attracted to the 

mowing of grass rather than to any particular grass height. Seamans et 

al. (2007) demonstrated that there was no difference in the use of grass 
plots by birds when cut short (9-15 cm) versus grass kept longer (15-30 

cm). Until there is further evidence to dictate that altered grass heights 

are required for wildlife management purposes, normal grass 
maintenance will be conducted at NAS. 

The following strategies are used to manage grassed areas: 

• Disturbed areas are immediately planted with species of coarse 

grasses. 

• Regular mowing is conducted along all runways and taxiways. 

Temporary Standing Water and Ditches 

Ditches drain water from Runway 14-32 and are located parallel to the 

length of this runway. Although large numbers of birds have not been 

noted in the ditches, tall vegetation along the edges of the ditch may 
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obscure birds from view and provide habitat for birds. The presence of 

fish and amphibians in the ditches are bird attractants. Ditches are 
periodically cleaned of their vegetation using an excavator. Ditches that 

regularly harbour hazardous birds are covered with overhead wires to 

prevent use. 

During the rainy season, temporary ponding occurs on the apron and at 
various locations on the airfield. A capital works plan is in place which will 

eventually repave the apron to a grade which prevents water 

accumulation. In the meantime, gulls congregating in the standing water 
must be dispersed regularly. Standing water that attract hazardous 

species of birds to the airfields are treated with overhead wires to prevent 

use. 

Large areas of standing water occur naturally along the shore of Killarney 

Lake. Those wetlands attract a variety of birds including herons, egrets, 

ducks, shorebirds, rails, coots and other high priority species at NAS. The 

management of those areas is done by active wildlife control (see below). 

Attractants 

Wherever possible, wildlife attractants at the airport are reduced or 
removed. Insect, rodent, and vegetation control is done on an as-needed 

basis. NAD requires airport tenants to keep refuse in closed containers. 

Signs to discourage feeding of birds or other wildlife are being placed 
around the airport. 

Currently neither the island landfill east of Killarney Lake or any of the 

sewage treatment plants (closest plant about 0.6 km northeast of NAS) 
appear to be attracting birds to NAS or causing movements of birds that 

pose a risk to aircraft using NAS. Land uses near NAS are monitored to 

determine if changes in land uses or changes in the species and/or 

abundance of birds results in risks to NAS. 

Buildings 

NAD’s Emergency Planning and Environment (EPE) Coordinator 
maintains a list of all airport buildings and updates this list annually. Each 

building is inspected regularly throughout the nesting season. All nests 

constructed on or in airport buildings are destroyed under permit and with 
the permission of the tenant. Where nest sites are impossible to destroy, 

adult birds are either trapped or killed. 

The EPE Coordinator negotiates with airport tenants on locations where 

regular nesting occurs to facilitate building modifications in order to 
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prevent future nesting. Because of a major building program beginning in 

2008, much of the terminal building will be reconstructed. Therefore, 
costly modifications to existing buildings are not warranted at this time. 

The design of all new buildings on airport property is examined by a bird-

aircraft specialist to ensure that new roosting and nesting locations are 

not inadvertently created. 

Perch Sites 

Airside perching by birds at NAS has not been identified as a problem in 
that very few birds have been observed using airport equipment as perch 

sites. Should a problem with bird use of perch sites near runways and 

taxiways arise, heavily used perching sites, especially near runways, will 
be treated with Hotfoot, Nix-a-lite, or alternative products and maintained 

as required. 

Perching by birds on airport buildings, especially around the apron area 
and groundside areas is a significant issue. As mentioned above, due to 

the building of new terminal buildings and refurbishing of existing 

buildings, the problems associated with perch sites for birds is not being 

addressed at present. However, any extreme or critical issues associated 
with birds perching on man-made structures will be dealt with using a 

suitable perch deterrent. 

10.2 Active Techniques 

Active wildlife control at NAS is required to disperse birds that attempt to 

use locations not controllable through passive management techniques 

and to supplement passive control. 

There are a number of factors that influence the success of active wildlife 

control: 

• An understanding of the behaviour and response of the wildlife 

being controlled 
• Proper application of the method being used 

• Variation in the methods used to reduce habituation 

• Proper integration of methods 

These factors are briefly discussed in the following paragraphs. 

Unless the behaviour and other aspects of the ecology of the animal 

being controlled are adequately understood, efficient and effective control 
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is unlikely to be achieved. An understanding of why animals are engaged 

in certain activities, in specific locations, at particular times helps to 
determine the motivation of the animals to be in an area and the options 

that are available to those animals when they are dispersed. For 

example, if no other options are available to the animal, it is unlikely that 

intermittent control efforts will be successful and more likely that 
continuous control or removal will be required. It should also be noted that 

if it is known that a species is attracted to a certain set of conditions at 

NAS, those conditions can be eliminated, or if this is not possible, at least 
the situation can be predicted and suitable control measures put in place 

to manage the species before a hazardous situation develops.  

The most common cause of the failure of bird control techniques is 
improper application of the technique. While many methods appear to be 

straightforward, even subtle errors in their application can render them 

ineffective. Not only is it important for wildlife controllers to receive proper 

training when they are hired, it is also important to periodically update 
their training to correct errors that develop over time. An important 

perspective that is often missed in developing and operating a wildlife 

control program is that controllers are not simply “scaring” birds from an 
airport, they must be “teaching” birds to avoid the airport.  

Just as wildlife habituate to natural stimuli that are not dangerous, they 

also habituate to control methods that they learn are not threatening. 
Proper application of the selected method is critical to discouraging 

habituation. Also, varying the methods used and the way in which 

methods are used reduces an animal's familiarity with specific techniques 

and, thereby, reduces the likelihood of habituation. Habituation is a 
problem that all wildlife control programs face. The various methods of 

control used have different levels of “force” or impact. For example, 

human presence has less impact than a distress call which presents less 
“force” than pyrotechnics which are less forceful than lethal control. It is 

critically important to use the least “force” required to control birds 

effectively in order to be able to rely on more “powerful” control methods 

when needed and to make sure that those more “powerful” methods 
remain effective. 

One key to minimizing an animal's habituation to a stimulus is to reduce 

the predictability of that stimulus. Although there are many different 
control methods, in reality many control programs rely almost entirely on 

one or two methods. Better integration and combination of control 

methods are very important in the ongoing control program at NAS 
because it will ensure that each time an animal is controlled it is 

perceived as a unique and threatening event (to the animal) rather than 

as a routine activity. 
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Wildlife controllers need to be tenacious when moving individual flocks 

and clearing areas of birds. When control of priority species is required, it 
is necessary to stay with the animal or group of animals to drive them well 

away from the airport. 

The need for persistent control may require a second wildlife controller to 

assist the first controller at times. It is critical that hazardous species not 
be allowed to feed or loaf on the aerodrome at any time. With consistent 

and persistent control, hazardous wildlife will be discouraged from using 

NAS. 

Equally important is that control must extend beyond the airside fence. It 

is not sufficient to disperse birds from airside only to have them land in 

the adjacent forest and wetlands and return to the aerodrome a few 
minutes later. As a general rule, once control is initiated, it should be 

maintained until birds have been moved to suitable areas away from the 

airfield that minimizes their likelihood of return in the short term. 

Dispersal 

Wildlife are dispersed when present in areas that pose a risk to aviation 

operations. Caution is exercised when birds are dispersed to ensure that 
they do not become a hazard to aircraft while moving or settling at 

another location. Dispersal activities are coordinated so that birds moving 

across runways are timed to occur when there is no arriving or departing 
aircraft in the vicinity. Wildlife controllers operate on the runways during 

low periods or when extremely hazardous conditions occur in order to 

effectively disperse birds from the runway area. 

Live Ammunition 

Many airport wildlife control programs rely heavily on the use of 
pyrotechnics. However, because pyrotechnics are classified as 

hazardous cargo, their transborder shipment is generally prohibited. 

Therefore, at present, pyrotechnics are not available for use at NAS. As a 

result, the logical replacement for pyrotechnics is the use of live 
ammunition. While inferior to pyrotechnics in that the noise associated 

with live ammunition occurs at the muzzle of the gun rather than at the 

explosion point of the pyrotechnic (generally near the targeted species), 
live ammunition presents less of a fire hazard during dry periods and 

animals actively respond to the pellets if aimed near them. The intention 

for most control events is only to move animals from the airport – not to 

kill them with the ammunition. Therefore, more careful aim is required 
with live ammunition than with pyrotechnics, but a generally similar effect 

is achieved. Shot of various sizes are fired from 12 gauge shotguns. 
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Lethal Control 

The killing of birds has three purposes in the control program at NAS: 

• To remove birds from a critically hazardous situation when other 

forms of control have been ineffective or are unlikely to be 
effective. 

• To destroy birds when all non-lethal means of control have been 

ineffective or inappropriate. 

• To reinforce the responses of the birds to non-lethal methods of 
dispersal. 

Lethal control focuses on those species that are typically hunted or are 

resident birds at NAS. Animals are generally killed using a shotgun with 
appropriate-sized pellets. Birds such as rock pigeons near buildings are 

typically killed using a pellet gun with a scope or trapped (se below). 

Models 

Stuffed or freshly killed birds, mounted or placed in specific postures, can 

effectively reinforce the effects of other control methods. The initial 
attraction to models is quite strong in some species. Overuse of this 

technique leads to rapid habituation. However, limited, strategic use can 

be very effective in dispersing birds such as gulls. It is important not to 

leave the model in the field for extended periods. 

Sirens and Lights 

As birds begin to react less to human presence alone, sirens are added to 
increase the effectiveness or wildlife control. The use of truck-mounted 

sirens and hand-held “air horns”, used sparingly, provides wildlife 

controllers with additional unique stimuli to move birds away from the 
airport. The effectiveness of horns and sirens is usually relatively short-

lived. 

Truck-mounted and hand-held halogen lights (typically greater than 
500,000 candlepower) are used to illuminate the airfield at night to 

determine the presence of birds. Lights are also used to disperse some 

species of birds. Birds that are not dispersed by lights at night will be 

moved from the airport using other devices and/or methods. 
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Trapping 

NAD obtains and operates numerous canine and pigeon traps as part of 

the wildlife control program at NAS. Dogs are trapped throughout the 

airport and turned over to the Humane Society. Rock pigeons are trapped 
and humanely killed. 

Propane Cannons 

Propane cannons are currently not used at NAS, but remain an option 

primarily to move flocks of gulls, wading birds and any species that 

congregate at specific sites at the airport. The cannons are positioned at 
various sites on the airfield and moved regularly to prevent habituation. 

Cannons are set off remotely from a distance so birds do not associate 

the cannon’s explosion with the presence of the wildlife controller.  

If cannons are needed as a component of the wildlife control program at 
NAS, appropriate equipment will be purchased and all wildlife controllers 

will be trained in the appropriate use of remote-controlled propane 

cannons. 

Distress Calls 

Distress calls are currently not used at NAS, but remain an option 
primarily to move flocks of gulls. Currently, other methods of control are 

used to effectively control gulls. Gulls often respond to distress calls by 

approaching the source to investigate the reason for the alarm. They 

frequently respond to the call by circling overhead before leaving the 
area. Therefore, an initial attraction response must be anticipated and 

allowed for while using distress calls. For this reason, distress calls are 

not used near active runways. 

If distress calls are needed as a component of the wildlife control program 

at NAS, appropriate equipment will be purchased and all wildlife 

controllers will be trained in the appropriate use of distress calls. 

Pyrotechnics 

Pyrotechnic devices (such as cracker shells, screamers, and bangers) 
are currently unavailable in the Bahamas. Because pyrotechnics are an 

important component of most wildlife control programs, their use in the 

NAS wildlife management program will be considered should the 

availability of pyrotechnics change.  
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If pyrotechnics become available as a component of the wildlife control 

program at NAS, appropriate equipment will be purchased and all wildlife 
controllers will be trained in the appropriate use of pyrotechnics. 

10.3 Use of Firearms 

The use of firearms is heavily restricted and special permits are required. 
NAS provides wildlife controllers with special training in the use and 

storage of firearms. NAD has a firearms certificate for all firearms used at 

NAS. All wildlife controllers have a valid gun licence issued by the 

Government of The Bahamas. 

When firearms are discharged, the empty casings are recovered because 

they can cause serious damage if ingested into turbine aircraft engines. 

10.4 Other Permit Requirements 

Many activities described in this wildlife management plan require special 

permits before they can be legally used. Birds fall under the Wild Bird 

Protection Act (Section 249) and dog control falls under the Dog Licence 
Act (Section 378) of the Laws of The Commonwealth of The Bahamas. All  

activities conducted according to this plan are done with respect to the 

Laws of the Commonwealth of the Bahamas. 

11 Wildlife Control Administration 

11.1 Hours of Operation 

At least one wildlife controller is on duty at all times (24 hours per day, 7 

days per week) year round. Wildlife control is generally combined with the 
general duties of the airside specialist. 

11.2 Organization of Wildlife Management 
Operations 

The Wildlife Management Program is administered by NAD which 

manages, operates, maintains and develops Lynden Pindling 

International Airport (NAS) under the authority of the Government of the 
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Commonwealth of the Bahamas. The Vice President of Operations is 

responsible for overall management the program.  

Day-to-day wildlife control operations are managed by the Emergency 

Planning & Environment Coordinator, who keeps abreast of events taking 

place in the NAS area, assesses their potential impact on hazard 

conditions at NAS, and makes the necessary provisions for having the 
required input to insure continued success of the wildlife management 

program and the safety of flights in and out of NAS. 

Table 5 – Key Positions and WMP Responsibilities 
 

Name/Tel # Title Key Responsibilities 

Lori Chambers 

242.702.XXXX 

Vice President 

Operations 

• Overall responsibility for Wildlife 

Management Program 
• Acquires funding for ongoing 

training  

• Reviews and submits annual strike 
reports to government 

James McPhee 

242.702.1025 

Emergency Planning 

& Environment 

Coordinator 

• Coordinates & supervises wildlife 

personnel 

• Coordinates training and safety 
assurance 

• Ensures that the necessary 

equipment is available 

• Maintains the Wildlife Management 
Log (strike data, details on numbers 

of wildlife controlled, control 

measures undertaken, firearm use 
details, details on the use of lethal 

control, and monthly summaries) 

• Prepares the annual strike report 
• Ensures that the appropriate permits 

are current and present on-site 

• Ensures that all activities are 

undertaken following standard 
practices and safety protocols 

• Identifies equipment, resource, and 

training needs 

Gary Searing 
250.656.0127 

(LGL Limited) 

Wildlife Hazards to 
Aircraft Specialist 

• Develops the wildlife management 
plan 

• Conducts training 

• Provides ongoing support for the 
program 
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Name/Tel # Title Key Responsibilities 

Airside 

Specialists 

Wildlife Control 

Officers 

• Perform wildlife control 

• Maintain daily records of control 
• Complete strike reports for all strikes 

• Investigate strikes and collect 

animal remains 
• Maintain wildlife control equipment 

• Ensure that gun licences are current 

• Advise ATC & EPE Coordinator of 
significant wildlife hazards 

• Advise EPE Coordinator of 

equipment needs 

11.3 Integration with Airport Operations 

The need for communication between the wildlife controllers and tower 
personnel is critical. In this way, dispersal activities that may result in 

birds moving across runways can be timed to occur when there are no 

arriving or departing aircraft in the vicinity. Also, wildlife controllers can 
gain control of the runway during slow periods, or when extremely 

hazardous conditions occur in order to effectively disperse birds from the 

runway area.  

Many activities in and around the airport affect the distribution and 

abundance of birds and the ability of the controllers to minimize the 

hazards caused by birds. Construction projects, changes in flight patterns 

or other operational changes have the potential to complicate and 
exacerbate wildlife hazards. Communication of wildlife control concerns 

within the NAS airport management structure is an essential element in 

maintaining a safe environment from a bird hazard perspective. 
Coordination of activities taking place at the airport with the wildlife control 

program is critical. Therefore, the manager of the wildlife control program 

(EPE Coordinator) or their designate should be involved in all actions that 

have the potential to affect wildlife abundance, distribution, movements or 
the capability of the wildlife controllers to perform their duties unimpeded. 

This involvement may range from review and comment to a participating 

member of a board or committee.  
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12 Monitoring 

The only way to obtain a benchmark that will allow the effectiveness of a 

wildlife control program to be evaluated is through the careful collection, 
analyses, and interpretation of accurate data on strikes, bird abundance, 

and control effort. Throughout Europe and North America, current 

initiatives are striving to standardize the methods by which bird strike data 
are recorded and reported. Considerable effort is and will continue to be 

focused on collecting more accurate and complete bird-strike data. The 

fact that virtually all of the birds struck by aircraft at NAS are unidentified 
complicates the collection of data. It is important to compile and analyse 

bird strike, bird abundance and distribution data, and wildlife control 

information in a quantitative and objective manner 

12.1 Wildlife Strikes 

Bird strike data at NAS are collected, but their consistency and 

completeness are limited and the data have not been retained.  

Strikes are attributed to the airport when they occur within the NAS 
control zone. The control zone includes the area when aircraft are below 

250 ft on approach and 500 ft on take-off. Strikes outside of the control 

zone are kept for information purposes, but not included in annual 
summaries. 

Wildlife controllers are responsible for filling out a wildlife strike report for 

all strikes at NAS. Communication channels with ATC and the airlines are 

essential to identify that a strike has occurred and to obtain the required 
information about each strike. An attempt to identify the species of animal 

responsible for each strike is critical. Photos and weights of intact 

carcasses and the remains of unidentifiable animals is essential. For 
more information on reporting of wildlife strikes, see Appendix 2, Wildlife 

Strike Report Form.  

12.2 Daily Control Log 

Daily records are kept by each wildlife controller of their wildlife control 

actions performed. The control log also includes any animals observed 

that were not controlled. See Appendix 3 for a copy of the daily log 

sheets. 
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A record of all birds killed during the course of wildlife control is also 

maintained. See Appendix 4 for a copy of the Wildlife Cull Report form. 

12.3 Monthly Summary 

Each month the coordinator prepares a brief report on wildlife control 

activities for the preceding month. 

The monthly report is structured as a series of summary tables 

• A list of all wildlife-strikes during the month 

• Number of animals culled by wildlife controllers 

• The total numbers of animals controlled (by species) 
• The numbers of animals observed but not controlled (by species) 

12.3 Annual Report 

Each year the coordinator prepares an annual report that consists at a 
minimum of annual totals of the information from the monthly reports. The 

annual report also contains annual aircraft movement totals and an 

assessment of risk based on total and mean strike weights. 

13 Training  

As important as the Wildlife Management Plan is in laying out a pathway 

for wildlife control at NAS, the plan itself is of limited use without the 

airport personnel’s understanding and acceptance. Therefore, it is critical 
to train airport personnel in the nature of wildlife hazards, the approach to 

wildlife hazard management and in the delivery of wildlife control. Training 

is a very important component of an effective wildlife control program. 

However, most training programs focus on safety and description of the 
range of techniques available for wildlife control. The training at NAS will 

go well beyond this basic training process.  

The initial training of new wildlife controllers is critical because it sets the 
stage for the NAS wildlife control program. As mentioned above, wildlife 

controllers must use bird behaviour to “teach” birds to avoid the airport, 

rather than rely on techniques to simply scare birds off the airport. While 
this is a more difficult set of skills to teach and cannot be done in a 1-day 

or even 1-week training program, it is the only system that will result in an 

effective wildlife control program at NAS.  
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13.1 Training Goals 

Initial training will cover the traditional topics of wildlife control including: 

• nature and extent of the wildlife management problem; 

• regulations, standards and guidance material related to airport 
wildlife management programs; 

• wildlife ecology and biology; 

• wildlife identification, including the use of field guides; 

• wildlife control procedures; 
• rare and endangered species and species of special concern, 

     Including related regulations and policies; 

• habitat management; 
• off-airport land use issues; 

•  wildlife removal techniques; 

•  firearm safety; 

•  wildlife management planning; and 
• development of awareness programs 

 

Non-traditional topics will be covered including: 

• the theory of wildlife control 

• wildlife behavior and wildlife control; 

• innovation in wildlife control; 
• communication for effective control; 

• reporting and interpreting reported data; 

• wildlife control resources 

 

Most training programs simply demonstrate the use of control techniques 

without providing additional information that is critical to providing staff 

with the understanding necessary to do an effective job. The training 
provided to NAD personnel will include an approach to wildlife control that 

will instill a sense of working with wildlife to effect control. The training will 

instill the basic wildlife management knowledge required, and then 
challenge staff to use that knowledge in new and creative ways to keep 

the wildlife management program fresh and effective as well as 

responsive to new or unusual circumstances. In addition to the 

specialized training in wildlife control, staff will receive firearms training in 
order to ensure the safe operation of firearms, and training in the 

collection of data and any digital equipment that can aid this process 

(e.g., hand-held computers, spreadsheet software, etc.).  
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Training is not a single event that, once completed, does not need to be 

repeated. It is essential that staff receive periodic updates and 
assessment of the work they are doing. The effectiveness of wildlife 

control at NAS is critical to the safety of the airport.  

Training Methods  

Through the use of classroom lectures, field demonstrations, discussion, 

and feedback, NAD wildlife control staff will be exposed to the knowledge 
and skill required to effectively manage wildlife in an airport setting.  

Learning Objectives, Methods and Evaluation  

(i) Nature and extent of the wildlife management problem; 

Not all wildlife pose the same level of risk and wildlife risks extend 

to wildlife well beyond the airport borders. It is important for staff to 
know the degree of risk posed by the various species of wildlife 

present in and near their airport. 

(ii) Regulations, standards and guidance material related to airport 

wildlife management programs; 
Through classroom lectures and information sessions the 

instructors will demonstrate how best practices will sustain 

regulatory compliance while maintaining a safe operational airport 
environment.  

(iii) wildlife ecology and biology; 

Through classroom lectures and information sessions, staff will 
learn how wildlife ecology and biology affects use of the airport 

and how to use that information to more effectively control wildlife 

(iv) wildlife identification, including the use of field guides; 

It is critical for staff to know what wildlife they are controlling. Not 
only do control methods vary by species, risks and responses of 

wildlife also vary by species. Therefore, knowing the identity of 

wildlife is the starting point for appropriate and effective 
management. Wildlife identification will be taught primarily through 

slide lectures. 

(v) wildlife control procedures; 

There are numerous methods of control available to be used at 
NAS. Each method has a place and each method has an 

appropriate way of being used. This is further complicated by the 

need to combine methods to enhance effectiveness and present 
wildlife with new and effective deterrent approaches. Too often 

staff fall back on a single method of control that is easy to apply. 

However, in order to prevent habituation by animals to any one 



 Wildlife Management Plan - 2008 

 

  Page 37 

control methodology, it is important to vary the methods and 

combinations of methods used. While this can be taught as theory 
in a classroom setting, it will be demonstrated in the field. 

(vi) rare and endangered species and species of special concern, 

including related regulations and policies; 

It is important that staff know and can recognize rare and 
endangered species and species of special concern. Not only do 

special regulations apply to these species, the types of control 

(especially lethal control) must be appropriate. NAD is responsible 
for abiding by permit restriction with respect to rare and 

endangered species and this can only be accomplished by 

educating and informing staff of the species it applies to and what 
the appropriate actions are for those species. This will be 

accomplished by classroom lectures and information leaflets. 

(vii) habitat management; 

It is important to understand how habitat contributes to wildlife 
problems and what solutions are available. Often, habitat 

management is the only way to achieve a permanent remedy to 

difficult airport wildlife management issues. Habitat management 
will be taught through classroom lectures. 

(viii) off-airport land use issues; 

Wildlife issues often originate at locations away from the airport. 
Airport staff need to be aware of all land uses that contribute to 

wildlife hazards so they can monitor land uses in the vicinity of 

their airport. All managers need to be aware of land uses that may 

attract or modify the movements of wildlife resulting in greater 
problems. Hazardous land uses in the vicinity of airports will be 

taught through classroom lecture. 

(ix) wildlife removal techniques; 
Occasionally it is necessary to remove wildlife from the airport. 

This is done either by killing a small number of animals or, more 

infrequently, by trapping and relocating animals. It is important for 

staff to know not only how to remove animals effectively, but also 
to know which animals and when to remove animals. Wildlife 

removal needs to be an integrated part of the control program 

rather than a random act or an outlet for frustration when all other 
methods seem to fail. Wildlife removal techniques will be taught in 

the classroom, and, if warranted, demonstrated in the field. 

(x) firearm safety; 
Firearm use is an inegral part of the wildlife control program. The 

safe use of firearms is critical to the proper functioning of the 
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airport and safety of all airport personnel. All personnel that will 

carry out wildlife control will be required to have a gun licence 
from the Government of the Bahamas. We will provide initial 

firearms use and safety training through classroom lecture and 

field demonstration. This training component is not meant to 

replace any training necessary to obtain a gun licence.  

(xi) wildlife management planning;  

Wildlife control programs often fail because they remain reactive 

rather than proactive. The Airport Wildlife Management Plan is an 
integrated approach to wildlife management and control. The 

training for wildlife management planning is for staff charged with 

management of the program.  

(xii) development of awareness programs 

Awareness programs are useful for airport staff, pilots, airport 

users and land users in the vicinity of the airports. Programs are 

typically initiated in response to issues that cannot be effectively 
dealt with directly by the wildlife management program. Examples 

range from educating users to effectively manage their garbage 

on and near airport property to interacting with the local 
community on new development initiatives. Programs range from 

community meetings to one-on-one discussions with land owners. 

(xiii) the theory of wildlife control 
Most staff either have limited experience with wildlife or are 

hunters. To them, wildlife management is scaring wildlife away 

from the runways. However, effective control is based on biology 

and has a set of principles that assist staff in knowing how and 
when to exercise control. The theory of control is taught through 

classroom lectures. 

(xiv)  wildlife behavior and wildlife control; 
Each species of animal elicits a different behaviour that has 

evolved to enhance the survival of that species. Knowing the 

various behaviours of the different species enhances the ability to 

effectively control that species. Animal behaviour for wildlife 
control will be taught through classroom lectures. The lecture will 

not be a complete discourse on animal behaviour since that would 

require many hours to present and would not be readily absorbed 
by the trainees. Rather, aspects of animal behaviour will 

presented as part of the training program focusing on a specific 

aspects of behaviour most relevant to the airport. 
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(xv) innovation in wildlife control; 

Wildlife control is only effective if it remains “fresh” in the eyes of 
the species being controlled. As soon as the controller’s actions 

are predictable, wildlife readily habituate to the control actions and 

they loose their effectiveness. Therefore, it is essential for staff to 

be innovative in finding new ways to implement control 
methodology within the parameters required by the method itself. 

Innovation cannot be taught per se, but innovative approaches 

can be discussed amongst the trainees and with a wildlife control 
specialist (biologist) for potential integration into the wildlife control 

program. Examples of innovation will be presented during 

classroom training sessions. 

(xvi) communication for effective control; 

The importance of communication in wildlife control is often 

overlooked. Not only do staff need to communicate their 

successes and failures with each other to hasten the learning 
curve, they also need to work with the pilots to achieve 

satisfactory results. Communication goes well beyond the 

confines of the airport boundaries and is an important component 
of the jobs of the managers of the airports to address community 

concerns and vice versa. The pathways of communication will be 

an important component of the initial training program for staff.  

(xvii) reporting and interpreting reported data; 

It is critical to collect information on the wildlife management 

program that will contribute to is ultimate success and will ensure 

that NAD documents their due diligence. Training will be provided 
on the types of information that need to be collected as well as 

how to summarize, report and interpret those data. Training will be 

done in the classroom setting. 

(xviii) wildlife control/training resources 

It is important that staff and their managers know where to turn for 

help and additional information. A printed list of resources will be 

available at the classroom training session. 

14 References 
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Family  
Scientific 
Name 

Common 
Name 

Hazard 
Category Flocking 

Mean 
Weight 

Male 
Weight 

Female 
Weight 

New Providentce 
Island 

Phoenicopteridae 
Phoenicopterus 
ruber 

Greater 
Flamingo 1 Y 3096.5 3493 2700 

Accidental to Rare 
Visitor 

Cathartidae 
Coragyps 
atratus atratus Black Vulture 1 Y 2159.0  0 Very Rare Visitor 

Cathartidae 
Cathartes aura 
septentrionalis 

Turkey 
Vulture 1 Y 2006.0  0 

Accidental to Very 
Rare Visitor 

Ardeidae Ardea herodias 
Great Blue 
Heron 2 N 2295.0 2480 2110 

Fairly Common 
Winter Resident 

Phalacrocoracidae  

Phalacrocorax 
auritus 
floridanus 

Double-
crested 
Cormorant 2 Y 1674.0 1808 1540 

Rare to Uncommon 
Winter Residents & 
Visitors 

Laridae Larus marinus 
Great Black-
backed Gull 2 Y 1658.5 1829 1488 

Rare to Uncommon 
Winter Resident & 
Transient 

Threskiornithidae Platalea ajaja 
Roseate 
Spoonbill 2 Y 1490.0  0 Rare Visitor 

Phalacrocoracidae  

Phalacrocorax 
brasilianus 
brasilianus 

Neotropic 
Cormorant 2 Y 1165.0 1260 1070 

Uncommon to 
Fairly Common 
Permanent 
Resident 

Anatidae 
Dendrocygna 
arborea 

West Indian 
Whistling-
Duck 2 Y 1150.0  1150 

 

Rare Visitor 
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Family  
Scientific 
Name 

Common 
Name 

Hazard 
Category Flocking 

Mean 
Weight 

Male 
Weight 

Female 
Weight 

New Providentce 
Island 

Laridae 
Larus 
argentatus Herring Gull 2 Y 1085.0 1147 1023 

Uncommon Winter 
Resident & 
Transient 

Anatidae 
Mergus 
serrator 

Red-breasted 
Merganser 2 Y 1021.5 1135 908 

Rare to Uncommon 
Winter Resident & 
Transient 

Pandionidae 
Pandion 
haliaetus Osprey 3 N 1485.5 1403 1568 

Uncommon to 
Fairly Uncommon 
Winter Resident & 
Transient 

Accipitridae 
Buteo 
jamaicensis 

Red-tailed 
Hawk 3 N 1126.0 1028 1224 Accidental Visitor 

Aramidae 
Aramus 
guarauna Limpkin 3 N 1080.0  0 

Locally Uncommon 
Permanent 
Resident 

Falconidae 

Falco 
peregrinus 
pealei 

Peregrine 
Falcon 3 N 1047.5 894 1201 

Uncommon Winter 
Resident & 
Transient 

Anatidae Anas acuta 
Northern 
Pintail 3 Y 946.5 1006 887 

Rare to Uncommon 
Winter Resident & 
Transient 

Threskiornithidae 
Eudocimus 
albus White Ibis 3 Y 900.0 1036 764 

Uncommon to 
Fairly Common 
Winter Resident 
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Family  
Scientific 
Name 

Common 
Name 

Hazard 
Category Flocking 

Mean 
Weight 

Male 
Weight 

Female 
Weight 

New Providentce 
Island 

Anatidae Aythya affinis Lesser Scaup 3 Y 820.0 850 790 

Locally Fairly 
Common Winter 
Resident 

Laridae 
Larus fuscus 
graellsii 

Lesser Black-
backed Gull 3 Y 817.5 880 755 

Rare to Uncommon 
Winter Resident & 
Transient. 
Sometimes Locally 
Fairly Common 

Ardeidae 
Nycticorax 
nycticorax 

Black-
crowned 
Night-Heron 3 Y 810.0  0 

Locally Uncommon 
Permanent 
Resident 

Anatidae 
Anas 
americana 

American 
Wigeon 3 Y 755.5 792 719 

Uncommon Winter 
Resident & 
Transient 

Anatidae Aythya collaris 
Ring-necked 
Duck 3 Y 705.0 730 680 

Uncommon to 
Fairly Common 
Winter Resident & 
Transient 

Rallidae 
Fulica 
americana 

American 
Coot 3 Y 642.0 724 560 

Common Winter 
Resident & 
Uncommon 
Permanent 
Resident 

Anatidae 
Lophodytes 
cucullatus 

Hooded 
Merganser 3 Y 617.0 554 680 Rare Winter Visitor 
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Family  
Scientific 
Name 

Common 
Name 

Hazard 
Category Flocking 

Mean 
Weight 

Male 
Weight 

Female 
Weight 

New Providentce 
Island 

Anatidae Anas clypeata 
Northern 
Shoveler 3 Y 613.0 636 590 

Uncommon Winter 
resident & 
Transient 

Anatidae 
Oxyura 
jamaicensis Ruddy Duck 3 Y 608.5 629 588 

Locally Common 
Permanent 
Resident 

Haematopodidae 
Haematopus 
palliatus 

American 
Oystercatcher 3 Y 602.5 567 638 

Uncommon 
Permanent 
Resident 

Laridae 
Larus 
delawarensis 

Ring-billed 
Gull 3 Y 518.5 566 471 

Uncommon to 
Fairly Common 
Winter Resident & 
Transient 

Anatidae 
Anas 
bahamensis  

White-
cheeked 
Pintail 3 Y 518.5 535 502 

Locally Uncommon 
to Fairly Common 
Permanent 
Resident 

Sternidae 

Thalasseus 
maximus 
maximus Royal Tern 3 Y 470.0  0 

Locally Uncommon 
to Fairly Common 
Winter Resident & 
Locally Uncommon 
Summer Resident 

Rallidae 

Gallinula 
chloropus 
cachinnans 

Common 
Moorhen  3 Y 382.0 415 349 

Fairly Common 
Permanent 
Resident 
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Family  
Scientific 
Name 

Common 
Name 

Hazard 
Category Flocking 

Mean 
Weight 

Male 
Weight 

Female 
Weight 

New Providentce 
Island 

Ardeidae Egretta thula Snowy Egret 3 Y 371.0  0 

Uncommon to 
Fairly Common 
Winter Resident 

Ardeidae Bubulcus ibis Cattle Egret 3 Y 366.0 372 360 

Locally Uncommon 
to Fairly common 
Permanent 
Resident 

Anatidae Anas discors 
Blue-winged 
Teal 3 Y 360.0 380 340 

Fairly Common to 
Common Winter 
Resident & 
Transient 

Columbidae Columba livia Rock Pigeon 3 Y 354.5 369 340 

Introduced; Fairly 
Common 
Permanent 
Resident 

Scolopacidae 

Numenius 
phaeopus 
variegatus Whimbrel 3 Y 352.0 325 379 

Rare Winter Visitor 
& Transient 

Anatidae 
Anas crecca 
carolinensis 

Green-winged 
Teal 3 Y 341.0 364 318 

Rare to Uncommon 
Winter Resident & 
Transient 

Laridae Larus atricilla Laughing Gull 3 Y 308.0 327 289 

Locally Fairly 
Common to 
Common Resident 
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Family  
Scientific 
Name 

Common 
Name 

Hazard 
Category Flocking 

Mean 
Weight 

Male 
Weight 

Female 
Weight 

New Providentce 
Island 

Rynchopidae Rynchops niger 
Black 
Skimmer 3 Y 301.5 349 254 Rare Winter Visitor 

Ardeidae Ardea alba Great Egret 4 N 873.5 935 812 

Uncommon to 
Fairly Common 
Winter Resident 

Ardeidae 
Nyctanassa 
violacea 

Yellow-
crowned 
Night-Heron 4 N 682.5 716 649 

Common 
Permanent 
Resident 

Ardeidae 
Egretta 
rufescens Reddish Egret 4 N 614.0  0 

Rare to Uncommon 
Visitor 

Tytonidae 
Tyto alba 
pratincola Barn Owl 4 N 520.0 474 566 

Uncommon 
Permanent 
Resident 

Podicipedidae 
Podilymbus 
podiceps 

Pied-billed 
Grebe  4 N 416.0 474 358 

Locally Rare to 
Uncommon 
Permanent 
Resident 

Ardeidae Egretta tricolor 
Tricolored 
Heron 4 N 374.5 415 334 

Fairly Common 
Permanent 
Resident 

Ardeidae 
Egretta 
caerulea 

Little Blue 
Heron 4 N 339.5 364 315 

Uncommon to 
Fairly Common 
Winter Resident 
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Family  
Scientific 
Name 

Common 
Name 

Hazard 
Category Flocking 

Mean 
Weight 

Male 
Weight 

Female 
Weight 

New Providentce 
Island 

Charadriidae 
Pluvialis 
squatarola 

Black-bellied 
Plover 4 Y 250.0  0 

Common Winter 
Resident & 
Transient 

Columbidae 
Patagioenas 
leucocephala 

White-
crowned 
Pigeon 4 Y 241.5 253 230 

Fairly Common to 
Common 
Permanent 
Resident, Summer 
Resident, Winter 
Resident & 
Transient 

Scolopacidae 

Tringa 
semipalmata 
semipalmata Willet 4 Y 224.0 208 240 

Uncommon 
Summer Resident 
or Visitor 

Sternidae 
Thalasseus 
sandvicensis 

Sandwich 
Tern  4 Y 208.0  0 

Locally Uncommon 
to Fairly Common 
Summer Resident 

Odontophoridae 
Colinus 
virginianus 

Northern 
Bobwhite 4 Y 178.0  0 

Introduced. Locally 
Uncommon 
Permanent 
Resident 

Sternidae 
Onychoprion 
fuscatus Sooty Tern  4 Y 175.0  0 

Locally Common 
Summer Resident 

Sternidae 
Anous stolidus 
stolidus Brown Noddy 4 Y 172.5 178 167 

Locally Fairly 
Common to 
Common Summer 
Resident 
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Family  
Scientific 
Name 

Common 
Name 

Hazard 
Category Flocking 

Mean 
Weight 

Male 
Weight 

Female 
Weight 

New Providentce 
Island 

Scolopacidae 
Tringa 
melanoleuca 

Greater 
Yellowlegs 4 Y 171.0  0 

Uncommon to 
Fairly Common 
Winter Resident & 
Fairly Common to 
Common Spring & 
Fall Transient 

Recurvirostridae 

Himantopus 
mexicanus 
mexicanus 

Black-necked 
Stilt 4 Y 170.0  0 

Uncommon to 
Fairly Common 
Summer Resident 

Sternidae 
Gelochelidon 
nilotica aranea 

Gull-billed 
Tern 4 Y 170.0  0 

Rare to Uncommon 
Summer Visitor 

Columbidae 
Leptotila 
jamaicensis 

Caribbean 
Dove 4 Y 165.0  0 

Introduced; 
Uncommon to fairly 
Common 
Permanent 
Resident 

Columbidae Zenaida aurita  Zenaida Dove 4 Y 156.0  0 

Rare to Uncommon 
Permanent 
Resident 

Columbidae 
Zenaida 
asiatica 

White-winged 
Dove 4 Y 153.0  0 Rare Visitor 

Columbidae 
Streptopelia 
decaocto 

Eurasian 
Collared-Dove 4 Y 149.0 152 146 

Introduced; 
Common 
Permanent 
Resident 
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Family  
Scientific 
Name 

Common 
Name 

Hazard 
Category Flocking 

Mean 
Weight 

Male 
Weight 

Female 
Weight 

New Providentce 
Island 

Scolopacidae 
Calidris 
canutus Red Knot 4 Y 148.0  0 

Rare to Uncommon 
Winter Visitor & 
Transient 

Cuculidae Crotophaga ani 
Smooth-billed 
Ani 4 Y 136.0 121 151 

Common 
Permanent 
Resident 

Scolopacidae 
Arenaria 
interpres 

Ruddy 
Turnstone 4 Y 136.0 134 138 

Common Winter 
Resident & 
Transient 

Sternidae 
Onychoprion 
anaethetus Bridled Tern 4 Y 133.5 136 131 

Locally Fairly 
Common to 
Common Summer 
Resident 

Scolopacidae 
Gallinago 
delicata 

Wilson's 
Snipe 4 Y 122.0 128 116 

Uncommon Winter 
Resident 

Sternidae Sterna hirundo Common Tern  4 Y 120.0  0 

Rare to Uncommon 
Spring & Fall 
Transient 

Columbidae 
Zenaida 
macroura 

Mourning 
Dove 4 Y 119.0 123 115 

Fairly Common 
Permanent 
Resident 

Scolopacidae 
Limnodromus 
griseus griseus 

Short-billed 
Dowitcher 4 Y 113.0 110 116 

Uncommon Winter 
Resident & Fairly 
Common Transient 
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Family  
Scientific 
Name 

Common 
Name 

Hazard 
Category Flocking 

Mean 
Weight 

Male 
Weight 

Female 
Weight 

New Providentce 
Island 

Sternidae Sterna dougallii Roseate Tern  4 Y 112.0  0 

Locally Rare to 
Uncommon 
Summer Resident 

Charadriidae 
Charadrius 
vociferus Killdeer 4 Y 96.6 92.1 101 

Uncommon 
Permanent 
Resident 

Sturnidae 
Sturnus 
vulgaris 

European 
Starling 4 Y 86.0 87.6 84.4 

Introduced; Rare to 
Uncommon 
Permanent 
Resident 

Scolopacidae 
Calidris 
melanotos 

Pectoral 
Sandpiper 4 Y 81.4 97.8 65 

Uncommon Fall 
Transient & Rare 
Spring Transient 

Caprimulgidae 
Chordeiles 
minor 

Common 
Nighthawk 4 Y 79.3  0 

Rare to Uncommon 
Transient 

Scolopacidae Tringa flavipes 
Lesser 
Yellowlegs 4 Y 77.5  0 

Uncommon to 
Fairly Common 
Winter Resident & 
Fairly Common to 
Common Spring & 
Fall Transient 

Sternidae 
Chlidonias 
niger Black Tern 4 Y 65.3  0 

Rare Spring & Fall 
Transient 

Scolopacidae 
Calidris alpina 
sakhalina Dunlin 4 Y 57.6 55.4 59.7 

Rare Winter Visitor 
& Transient 
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Family  
Scientific 
Name 

Common 
Name 

Hazard 
Category Flocking 

Mean 
Weight 

Male 
Weight 

Female 
Weight 

New Providentce 
Island 

Scolopacidae 
Calidris 
himantopus 

Stilt 
Sandpiper 4 Y 57.4 53.8 60.9 

Rare to Uncommon 
Winter Resident & 
Uncommon to 
Fairly Common 
Transient 

Charadriidae 
Charadrius 
melodus Piping Plover 4 Y 55.2  0 

Uncommon Winter 
Resident 

Charadriidae 
Charadrius 
wilsonia 

Wilson's 
Plover 4 Y 55.1  0 

Uncommon to 
Fairly Common 
Summer Resident 

Hirundinidae Progne subis Purple Martin 4 Y 53.8 53.5 54.1 
Rare to Uncommon 
Transient 

Icteridae 
Agelaius 
phoeniceus 

Red-winged 
Blackbird 4 Y 52.4 65.3 39.5 

Uncommon to 
Fairly Common 
Permanent 
Resident 

Caprimulgidae 
Chordeiles 
gundlachii 

Antillean 
Nighthawk 4 Y 50.0  0 

Common Summer 
Resident & 
Transient 

Rallidae 

Rallus 
longirostris 
scottii Clapper Rail 5 N 268.5 290 247 

Locally Fairly 
Common to 
Common 
Permanent 
Resident 
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Family  
Scientific 
Name 

Common 
Name 

Hazard 
Category Flocking 

Mean 
Weight 

Male 
Weight 

Female 
Weight 

New Providentce 
Island 

Rallidae 
Porphyrio 
martinica 

Purple 
Gallinule 5 N 236.0 257 215 

Rare to Uncommon 
Winter Resident & 
Transient 

Falconidae 
Falco 
columbarius Merlin 5 N 190.5 163 218 

Uncommon Winter 
Resident & 
Transient 

Ardeidae 
Butorides 
virescens Green Heron 5 N 187.0  0 

Common 
Permanent 
Resident 

Cuculidae 
Coccyzus 
merlini 

Great Lizard-
Cuckoo 5 N 171.5 146 197 

Very Rare 
Permanent 
Resident 

Columbidae 
Geotrygon 
chrysia 

Key West 
Quail-Dove 5 N 169.0  0 

Uncommon to 
Fairly Common 
Permanent 
Resident 

Strigidae 

Athene 
cunicularia 
floridana 

Burrowing 
Owl 5 N 150.0  0 

Rare Permanent 
Resident 

Alcedinidae Ceryle alcyon 
Belted 
Kingfisher 5 N 148.0  0 

Uncommon to 
Fairly Common 
Winter Resident & 
Transient 

Podicipedidae 
Tachybaptus 
dominicus Least Grebe  5 N 147.0 161 133 

Local Permanent 
Resident 
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Family  
Scientific 
Name 

Common 
Name 

Hazard 
Category Flocking 

Mean 
Weight 

Male 
Weight 

Female 
Weight 

New Providentce 
Island 

Caprimulgidae 
Caprimulgus 
carolinensis 

Chuck-will's-
widow 5 N 109.0  0 

Uncommon Winter 
Resident 

Falconidae 
Falco 
sparverius 

American 
Kestrel 5 N 99.2 90.3 108 

Uncommon 
Permanent 
Resident; 
Uncommon Winter 
Resident & 
Transient 

Ardeidae 
Ixobrychus 
exilis Least Bittern 5 N 86.3  0 

Locally Common 
Permanent 
Resident 

Rallidae 
Porzana 
carolina  Sora 5 N 74.8  0 

Uncommon Winter 
Resident & 
Transient 

Turdidae 
Turdus 
plumbeus  

Red-legged 
Thrush 5 N 72.8  0 

Common 
Permanent 
Resident 

Mimidae 
Mimus 
gundlachii 

Bahama 
Mockingbird 5 N 66.8  0 

Fairly Common 
Permanent 
Resident 

Cuculidae 
Coccyzus 
americanus 

Yellow-billed 
Cuckoo 5 N 64.0  0 

Uncommon Spring 
& Fall Transient 

Cuculidae 
Coccyzus 
minor 

Mangrove 
Cuckoo 5 N 63.9  0 

Uncommon 
Permanent 
Resident 
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Family  
Scientific 
Name 

Common 
Name 

Hazard 
Category Flocking 

Mean 
Weight 

Male 
Weight 

Female 
Weight 

New Providentce 
Island 

Picidae 
Picoides 
villosus 

Hairy 
Woodpecker 5 N 51.7  0 

Fairly Common 
Permanent 
Resident 

Picidae 
Sphyrapicus 
varius varius 

Yellow-bellied 
Sapsucker  5 N 50.3  0 

Uncommon Winter 
Resident & 
Transient 

Scolopacidae Calidris alba Sanderling 5 Y 49.3 47.3 51.3 

Uncommon to 
Fairly Common 
Winter Resident & 
Transient 

Sternidae 

Sternula 
antillarum 
antillarum Least Tern 5 Y 48.1 46.9 49.3 

Locally Fairly 
Common to 
Common Summer 
Resident 

Scolopacidae 
Calidris 
fuscicollis 

White-rumped 
Sandpiper 5 Y 47.9 46.9 48.9 

Rare to Uncommon 
Transient 

Charadriidae 
Charadrius 
semipalmatus 

Semipalmated 
Plover 5 Y 46.8 47.4 46.1 

Uncommon Winter 
Resident & 
Common Transient 

Icteridae Molothrus ater  

Brown-
headed 
Cowbird 5 Y 43.4 48.7 38.1 

Very Rare to Rare 
Winter Visitor 

Scolopacidae 
Actitis 
macularius 

Spotted 
Sandpiper 5 Y 40.4  0 

Uncommon Winter 
Resident & 
Uncommon to 
Fairly Common 
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Family  
Scientific 
Name 

Common 
Name 

Hazard 
Category Flocking 

Mean 
Weight 

Male 
Weight 

Female 
Weight 

New Providentce 
Island 

Transient 

Columbidae 

Columbina 
passerina 
passerina 

Common 
Ground-Dove 5 Y 37.0  0 

Common 
Permanent 
Resident 

Icteridae 

Molothrus 
bonariensis 
minimus 

Shiny 
Cowbird 5 Y 35.3 38.7 31.9 

Rare to Uncommon 
Summer Resident 
(May be 
Permanent 
Rsident) 

Bombycillidae 
Bombycilla 
cedrorum 

Cedar 
Waxwing 5 Y 31.6 30.6 32.6 Rare Visitor 

Icteridae 
Dolichonyx 
oryzivorus Bobolink 5 Y 31.6 33.9 29.2 

Uncommon to 
Fairly Common 
Spring & Fall 
Transient 

Scolopacidae Calidris mauri 
Western 
Sandpiper 5 Y 27.9 26.6 29.1 

Uncommon Fall 
Transient & Rare 
Spring Transient 

Passeridae 
Passer 
domesticus 

House 
Sparrow 5 Y 27.7 28 27.4 

Introduced; Locally 
Fairly Common to 
Common 
Permanent 
Resident 

Scolopacidae Calidris pusilla 
Semipalmated 
Sandpiper 5 Y 27.5  0 

Uncommon to 
Fairly Common 
Transient 
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Family  
Scientific 
Name 

Common 
Name 

Hazard 
Category Flocking 

Mean 
Weight 

Male 
Weight 

Female 
Weight 

New Providentce 
Island 

Cardinalidae 
Passerina 
caerulea 

Blue 
Grosbeak 5 Y 27.4 27.8 27 

Rare to Uncommon 
Transient 

Scolopacidae 
Calidris 
minutilla 

Least 
Sandpiper 5 Y 22.9 22 23.8 

Uncommon Winter 
Resident & Fairly 
Common Transient 

Hirundinidae 
Petrochelidon 
pyrrhonota Cliff Swallow 5 Y 21.6  0 Rare Transient 

Hirundinidae 
Tachycineta 
bicolor Tree Swallow 5 Y 21.2  0 

Uncommon 
Transient 

Motacillidae 

Anthus 
rubescens 
alticola 

American 
Pipit 5 Y 20.6 21.1 20 

Rare to Uncommon 
Winter Visitor 

Emberizidae 
Passerculus 
sandwichensis 

Savannah 
Sparrow 5 Y 20.1 20.6 19.5 

Regular Winter 
Resident & Rare to 
Uncommon 
Transient 

Hirundinidae Hirundo rustica  Barn Swallow 5 Y 18.7 18.1 19.2 

Uncommon to 
Fairly Common 
Transient 

Hirundinidae 
Tachycineta 
cyaneoviridis 

Bahama 
Swallow 5 Y 17.5  0 

Rare to Uncommon 
Spring Transient 

Hirundinidae 
Stelgidopteryx 
serripennis 

Northern 
Rough-
winged 
Swallow 5 Y 15.9  0 

Rare to Uncommon 
Transient 
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Family  
Scientific 
Name 

Common 
Name 

Hazard 
Category Flocking 

Mean 
Weight 

Male 
Weight 

Female 
Weight 

New Providentce 
Island 

Cardinalidae Passerina ciris 
Painted 
Bunting 5 Y 15.6 16.1 15 

Rare to Uncommon 
Winter Resident & 
Transient 

Cardinalidae 
Passerina 
cyanea Indigo Bunting 5 Y 14.7 15 14.4 

Uncommon to 
Fairly Common 
Winter Resident & 
Transient 

Hirundinidae Riparia riparia Bank Swallow 5 Y 13.5 13 13.9 
Rare to Uncommon 
Transient 

Parulidae 
Dendroica 
coronata  

Yellow-
rumped 
Warbler 5 Y 11.8 12.2 11.4 

Uncommon to 
Fairly Common 
Winter Resident & 
Transient 

Emberizidae Spizella pallida 
Clay-colored 
Sparrow 5 Y 11.2  0 

Rare Transient & 
Very Rare Winter 
Resident 

Parulidae 
Dendroica 
palmarum Palm Warbler 5 Y 10.3  0 

Common Winter 
Resident & 
Transient 

Emberizidae Tiaris bicolor 
Black-faced 
Grassquit 5 Y 9.8  0 

Common 
Permanent 
Resident 

Emberizidae Tiaris canorus 
Cuban 
Grassquit 5 Y 8.1  0 

Introduced; Fairly 
Common 
Permanent 
Resident 
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Family  
Scientific 
Name 

Common 
Name 

Hazard 
Category Flocking 

Mean 
Weight 

Male 
Weight 

Female 
Weight 

New Providentce 
Island 

Polioptilidae 
Polioptila 
caerulea 

Blue-gray 
Gnatcatcher 5 Y 5.8  0 

Rare Resident & 
Transient 

Threskiornithidae 
Plegadis 
falcinellus Glossy Ibis 5 Y 0.0 0 0 

Uncommon Winter 
Resident 

Mimidae 
Mimus 
polyglottos 

Northern 
Mockingbird 6 N 48.5  0 

Locally Common 
Permanent 
Resident 

Scolopacidae Tringa solitaria 
Solitary 
Sandpiper 6 N 48.4  0 

Rare to Uncommon 
Winter Resident & 
Uncommon to 
Fairly Common 
Transient 

Tyrannidae 
Tyrannus 
dominicensis Gray Kingbird 6 N 46.5  0 

Common Summer 
Resident & 
Transient 

Tyrannidae 
Tyrannus 
caudifasciatus 

Loggerhead 
Kingbird 6 N 44.1  0 

Fairly Common 
Permanent 
Resident 

Cardinalidae 
Pheucticus 
ludovicianus 

Rose-
breasted 
Grosbeak 6 N 42.0  0 

Rare to Uncommon 
Transient 

Tyrannidae 
Tyrannus 
verticalis 

Western 
Kingbird 6 N 39.6  0 

Rare Regular 
Transient 

Tyrannidae 
Tyrannus 
tyrannus  

Eastern 
Kingbird 6 N 37.7 38 37.3 

Rare Regular 
Transient 
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Family  
Scientific 
Name 

Common 
Name 

Hazard 
Category Flocking 

Mean 
Weight 

Male 
Weight 

Female 
Weight 

New Providentce 
Island 

Mimidae 
Dumetella 
carolinensis Gray Catbird 6 N 35.3  0 

Fairly Common 
Winter Resident & 
Transient 

Icteridae Icterus galbula 
Baltimore 
Oriole 6 N 32.9 33.9 31.8 

Rare to Uncommon 
Winter Resident & 
Transient 

Thraupidae Piranga rubra 
Summer 
Tanager 6 N 30.1  0 

Rare Transient & 
Rare Winter 
Resident 

Thraupidae 
Piranga 
olivacea 

Scarlet 
Tanager 6 N 28.2  0 Rare Transient 

Thraupidae 
Spindalis zena 
zena 

Western 
Spindalis 6 N 21.1  0 

Fairly Common to 
Common 
Permanent 
Resident 

Emberizidae 

Loxigilla 
violacea 
violacea 

Greater 
Antillean 
Bullfinch 6 N 20.4 21.6 19.2 

Fairly Common to 
Common 
Permanent 
Resident 

Parulidae 
Seiurus 
motacilla 

Louisiana 
Waterthrush 6 N 19.9  0 

Rare to Uncommon 
Winter Resident & 
Transient 

Tyrannidae 
Sayornis 
phoebe 

Eastern 
Phoebe 6 N 19.7  0 

Rare Transient & 
Winter Resident 
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Family  
Scientific 
Name 

Common 
Name 

Hazard 
Category Flocking 

Mean 
Weight 

Male 
Weight 

Female 
Weight 

New Providentce 
Island 

Parulidae 
Limnothlypis 
swainsonii 

Swainson's 
Warbler 6 N 18.9  0 

Rare Winter 
Resident & 
Transient 

Parulidae 
Seiurus 
aurocapilla Ovenbird 6 N 18.8  0 

Common Winter 
Resident & 
Transient 

Tyrannidae 
Myiarchus 
sagrae sagrae 

La Sagra's 
Flycatcher 6 N 18.6  0 

Fairly Common to 
Common 
Permanent 
Resident 

Vireonidae Vireo flavifrons 
Yellow-
throated Vireo 6 N 18.0  0 

Rare to Uncommon 
Winter Resident & 
Transient 

Emberizidae 

Ammodramus 
savannarum  
floridanus 

Grasshopper 
Sparrow 6 N 17.8 17.2 18.4 

Regular Winter 
Resident & Rare to 
Uncommon 
Transient 

Vireonidae Vireo altiloquus 

Black-
whiskered 
Vireo 6 N 17.4  0 

Common Summer 
Resident 

Parulidae 
Seiurus 
noveboracensis 

Northern 
Waterthrush 6 N 16.3  0 

Fairly Common to 
Common Winter 
Resident 

Parulidae 
Geothlypis 
rostrata 

Bahama 
Yellowthroat 6 N 16.1  0 

Rare 'Threatened' 
Permanent 
resident 
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Family  
Scientific 
Name 

Common 
Name 

Hazard 
Category Flocking 

Mean 
Weight 

Male 
Weight 

Female 
Weight 

New Providentce 
Island 

Vireonidae 
Vireo 
crassirostris 

Thick-billed 
Vireo 6 N 14.4  0 

Common 
Permanent 
Resident 

Parulidae 
Protonotaria 
citrea 

Prothonotary 
Warbler 6 N 14.3  0 

Rare to Uncommon 
Transient 

Parulidae 
Helmitheros 
vermivorum 

Worm-eating 
Warbler 6 N 14.2 13.2 15.2 

Uncommon Winter 
Resident & 
Transient 

Parulidae 
Dendroica 
kirtlandii 

Kirtland's 
Warbler 6 N 14.0 13.6 14.3 

Very Rare to Rare 
Winter Resident 

Tyrannidae 
Contopus 
virens 

Eastern 
Wood-Pewee 6 N 13.9  0 Rare Fall Transient 

Parulidae 
Dendroica 
pinus Pine Warbler 6 N 12.3  0 

Fairly Common to 
Common 
Permanent 
Resident 

Parulidae 
Dendroica 
striata 

Blackpoll 
Warbler 6 N 11.9 12.3 11.4 

Uncommon Spring 
& Fall Transient 

Parulidae 

Dendroica 
petechia 
cruciana 

Yellow 
Warbler  6 N 11.7 12.4 10.9 

Uncommon 
Permanent 
Resident 

Vireonidae Vireo griseus 
White-eyed 
Vireo 6 N 11.4  0 

Uncommon Winter 
Resident & 
Transient 
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Family  
Scientific 
Name 

Common 
Name 

Hazard 
Category Flocking 

Mean 
Weight 

Male 
Weight 

Female 
Weight 

New Providentce 
Island 

Parulidae Mniotilta varia 
Black-and-
white Warbler 6 N 10.9  0 

Common Winter 
Resident & 
Transient 

Parulidae Wilsonia citrina 
Hooded 
Warbler 6 N 10.6 10.8 10.3 

Rare to Uncommon 
Transient & Rare 
Winter resident 

Tyrannidae 
Contopus 
caribaeus Cuban Pewee 6 N 10.5  0 

Fairly Common to 
Common 
Permanent 
Resident 

Parulidae 
Dendroica 
caerulescens 

Black-
throated Blue 
Warbler 6 N 10.2 10.5 9.8 

Fairly Common 
Winter Resident & 
Transient 

Parulidae 
Dendroica 
tigrina 

Cape May 
Warbler 6 N 10.1 10.3 9.8 

Fairly Common to 
Common Winter 
Resident 

Parulidae 
Dendroica 
dominica 

Yellow-
throated 
Warbler 6 N 9.7 9.9 9.5 

Fairly Common to 
Common Winter 
Resident 

Coerebidae 
Coereba 
flaveola Bananaquit 6 N 9.7 10.1 9.3 

Common 
Permanent 
Resident 

Parulidae 
Geothlypis 
trichas 

Common 
Yellowthroat 6 N 9.5 9.7 9.2 

Common Winter 
Resident & 
Transient 
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Family  
Scientific 
Name 

Common 
Name 

Hazard 
Category Flocking 

Mean 
Weight 

Male 
Weight 

Female 
Weight 

New Providentce 
Island 

Parulidae 
Vermivora 
celata 

Orange-
crowned 
Warbler 6 N 9.0  0 

Rare Winter 
Resident & 
Transient 

Parulidae 
Vermivora 
peregrina 

Tennessee 
Warbler 6 N 8.9  0 

Rare to Uncommon 
Transient 

Parulidae 
Dendroica 
virens 

Black-
throated 
Green 
Warbler 6 N 8.7 8.9 8.5 

Rare to Uncommon 
Winter Resident & 
Transient 

Parulidae 
Parula 
americana 

Northern 
Parula 6 N 8.6  0 

Common Winter 
Resident & 
Transient 

Parulidae 
Setophaga 
ruticilla 

American 
Redstart 6 N 8.3 8.4 8.1 

Common Winter 
Resident & 
Transient 

Parulidae 
Dendroica 
magnolia 

Magnolia 
Warbler 6 N 8.2 8.4 7.9 

Rare to Uncommon 
Winter Resident & 
Transient 

Parulidae 
Dendroica 
discolor 

Prairie 
Warbler 6 N 7.7 8 7.3 

Common Winter 
Resident & 
Transient 

Trochilidae 
Archilochus 
colubris 

Ruby-throated 
Hummingbird 6 N 3.1 2.9 3.3 

Rare Transient & 
Possible Winter 
Resident 
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Family  
Scientific 
Name 

Common 
Name 

Hazard 
Category Flocking 

Mean 
Weight 

Male 
Weight 

Female 
Weight 

New Providentce 
Island 

Trochilidae 
Calliphlox 
evelynae 

Bahama 
Woodstar 6 N 2.4  2.4 

Fairly Common 
Permanent 
Resident 
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Appendix 2. Lyden Pindling International Airport 

Wildlife Strike Form 

 

1. Name of person filing report 2. Telephone Number (include area 
code) 

3. Type of report 4. Reporting Source 

! !Bird Strike !! !   Pilot 

!! Bird Near Miss  !! !   Airline 

!! !   Mammal Strike !! Wildlife Controller 

!! !   Mammal Near Miss !! !   Airport Tower Personnel 

5. Aircraft Operator/Airline !! !Other Airport Personnel 

6. Date (yyyy/mm/dd) !! !   Other 
______________________________ 

7. Height (AGL in feet) 13. Engine !Type 

8. Local Time (24 hour clock) !! !   Prop 

9. Aircraft ! Speed (IAS, knots) !! !   Turbo Fan 

10. Aircraft Make !! Turbo Jet 

11. Aircraft ! Model !! !   Turbo Prop 

12. Engine Make !! !Turbo Shaft 

14. Registration !! !   Other 
______________________________ 

15. Flight Number !! !   Not Available 
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16. Phase of Flight 17. Light Conditions 

!! !   Takeoff Run !! !   Dawn 

!! !   Climb !! !   Daytime 

!! Enroute !! Dusk 

!! !   Approach !! !   Dark 

!! !   Descent 18. Sky !Conditions 

!! !   Landing Roll !! !   Clear (no clouds) 

!! Taxi !! !   Some Cloud 

!! !   Parked !! Overcast 

!20. If Enroute, distance from airport (miles) !19. Precipitation 

21. Pilot Warned of Birds?           ! !   Yes      ! !   No !! !   None 

22. Parts Struck/Damaged 
Struck  Damaged N/A 

!! !   Rain 

!   !    !   Radome !! Fog 

!!   !    !   Windshield !! !   Other 

!!   !    !   Nose  23. Effects on Aircraft/Flight 

!!   !    !   Engine 1           !! !   None 

!!   !    !   Engine 2 !! !   Aborted Takeoff 

!!   !    !   Engine 3 !! Precautionary Landing 

!!!   !    !   Engine 4 !! !   Engine(s) Shutdown 

!!!   !    !   Propeller !! !Forced Landing 

!!!   !    !   Wings !! !   Fire 

!!!   !    !   Rotor !! !   Penetration of Airframe 

!!!   !    !   Fuselage !! !   Vision Obscured 
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!!   !    !   Landing Gear !! !   Ingested in Engine 

!!!   !    !   Tail !! !   Engine Uncontained Failure 

!!!   !    !   Lights !! !   Other 
______________________________ 

!!!   !    !   Pitot Static 24. Runway on which  
strike occurred 

!!!   !    !   Tail Rotor 25. Nearest Taxiway where strike 
occured 

!!!   !    !   Other 
                                                      _________________ 

26. Name of Species Struck 

27. Remains collects? ! !   Yes      ! !   No !28. Remains Submitted for 
Identification?                ! !   Yes      ! !   No 

30. Size of Bird Struck 29. Number of Animals Struck 

!! !   Small 31. Number of Animals Seen 

!! !   Medium 

!! Large 

32. Weight of total birds struck 

33. Describe exact location of bird strike  

 

34. Additional Information/Comments  
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Appendix 3. Lyden Pindling International Airport 

Wildlife Control Log 

Date (DDMMYY)Time Start Time End
Weather Codes {Rain=R, Dry=D}                                                        

Sky {Clear=C, Mostly Cloudy=M, Partly Cloudy=P; Fog=F} Name/Initials

: :
Wind Speed {Calm=0, Light=L, Moderate=M, Strong=S}                   

Wind Dir {N, S, E, W} Gnd Cnd {Wet=W, Dry=D}

Time Location Species Number Control Type Number Used Behaviour 

:

:

:

:

:

:

:

:

:

:

:

:

:

:

:

:

:
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Appendix 4. Lyden Pindling International Airport 

Wildlife Cull Report 

Date Time 

Controller 

Species 

Age 
! !   Adult      ! !   Immature      ! !   Unknown  

Sex 
! !   Male      ! !   Female      ! !   Unknown 

Number Killed Number Wounded 

Number Recovered 

Location 

Weight of each bird killed: 

Reason for Kill 
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